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Vol.  XVI.  DECEMBlOll,    1027  No.    12 

FOREWORD 

Ad RT CULTURAL  CONDITIONS  in  California  dnrinj?  1927 
showed  very  little  improvement  over  those  of  1926.  Crop  condi- 
tions were  favorable,  but  prenei-ally  speakinp:,  the  net  returns  to 
the  farmer  were  not  so  satisfactory.  A  noticeable  exception  to  this, 
however,  was  found  in  the  cases  of  cattle  and  sheep,  where  returns 
were  uniformly  fjood.  The  price  of  beef  cattle  Avas  satisfactory  and 
the  number  of  cattle  increased  perceptibly  over  the  previous  year.  The 
number  of  .sheej)  has  been  steadily  increasing?  since  1922,  and  the  w'ool 
market  was  jjood  as  was  also  the  price  obtained  for  lambs. 

The  fyrowers  of  field  crop.s  as  a  whole  came  throug^h  the  year  in  fair 
shape,  the  conditions  in  the  Middle  West  and  elsewhere  necessarily 
reflecting  themselves  in  California.  Returns  were  generally  fair  and 
even  in  tho.se  commodities  showing  a  lesser  total  production,  the  finan- 
cial returns  were  on  the  whole  better  than  those  of  1926.  The  Bureau 
of  Field  Crops  has  been  active  in  its  endeavors  to  improve  the  market- 
ing of  hay,  grain  and  rice. 

The  outstanding  problems  in  the  fruit  industry  were  obviously  in 
peaches,  prunes  and  grapes.  Peach  and  prune  marketing  conditions 
were  somewhat  chaotic,  but  the  organization  of  the  California  Vineyard- 
ists'  Association  aided  materially  in  preventing  Avhat  might  otherwise 
have  been  a  catastrophe  in  the  grape  industry  and  brought  the  majority 
of  the  growers  Ihrough  with  something  better  than  red  ink  returns. 

The  Federal-State  Shipping  Point  Inspection  S(;rvicc,  handled  in 
connection  with  the  P>ureau  of  Fruit  and  Vegetable  Standardization, 


594  MONTHLY    BULLETIN. 

was  callofi  upon  to  inspect  over  58,000  cars,  indicatinjr  the  importance 
whii'h  shijjpers  are  attaeliin":  to  official  inspection  as  to  tlie  quality, 
condition  and  prade  of  their  products  at  time  of  shipment.  This  self- 
supportinj;  service  has  been  instrumental  in  eliminatinjr  delays  and 
expenses  attendant  upon  personal  inspection  and  affords  a  definite  ba.sis 
for  tradinp:  and  for  settlement  of  disputes  and  claims,  etc. 

Dairying  has  shown  a  uniform  prosperity  for  the  past  .several  years. 
With  the  resignation  of  Dr.  J.  J.  Frey,  Chief  of  the  Bureau  of  Dairy 
Control,  that  function  was  taken  over  by  Dr.  C.  U.  Duckworth,  former 
member  of  the  department  and  more  recently  in  charge  of  dairy  inspec- 
tion for  the  county  of  Los  Angeles.  The  dairy  division  has  expanded 
it.s  activities  considerably  to  include  an  ice  cream  program,  as  well  as 
the  develoj^ment  of  bottle  exchanges,  through  a  new  containers  pro- 
gram. New  cream  grading  projects  also  have  been  started  in  coopera- 
tion with  the  industi-y  and  the  Federal  Dejiartment  of  Agriculture, 
and  it  is  expected  that  during  the  forthcoming  year  this  i)hase  of  the 
work  of  the  IJureau  will  continue  to  expand  considerably.  Ovei-  {>() 
per  cent  of  California,  from  the  standpoint  of  iiopulat ion,  is  now 
include;!  under  one  of  the  many  market  milk  grading  ])rograms.  the 
rapid  exjiansion  of  which  has  jihu'cd  ('alifornia  market  milk  in  the 
forefront  of  the  (pudity  list  in  the  I'nited  States. 

One  of  the  developments  in  tlie  department  was  the  taking  over  of 
the  Division  of  Land  Settlement.  This  work  was  added  by  tiie  legi.sla- 
ture  of  1927,  and  necessitated  a  survey  of  the  Durham  and  Delhi  colo- 
nies and  considei-able  readjustment  of  relations  between  the  colonists 
and  the  state,  which,  it  is  hoped,  may  be  concluded  satisfactorily  to  all 
(•r)ncerned. 

Three  important  pest  problems  aro.se  dui'ing  the  year,  two  f)f  which 
were  within  and  one  without  the  state.  The  campaign  against  citrus 
white  fly  in  the  vicinity  of  Sacramento  and  nearby  cities,  as  authorized 
by  the  legislature  of  1925,  was  continued.  The  complete  eradication  of 
the  pest  in  thi.s  area  is  questionable  due  to  the  fact  that  it  is  found  on 
yard  and  garden  plants  in  the  more  thickly  po|)ulated  sections.  How- 
ever, its  presence  has  been  reduced  to  a  minimum  where  danger  from 
ine  spread  may  largely  be  eliminated. 

The  discovery  of  an  outbreak  of  the  Mexican  fruit  fly  in  Texas  was 
the  occasion  for  sending  our  entomologist  to  the  lower  Hio  (Jrande 
\'alley  to  thoroughly  study  the  problems  involved  in  its  eradication  and 
their  relation  to  the  i)ossible  spread  of  the  irifestation  to  California. 

One  of  the  most  unusual  i)est  control  problems  of  the  year  in  which 
the  Dej)artment  aided  was  the  effort  by  the  fig  industry  to  control 
endosej)sis  or  internal  rot  of  figs.  The  program  was  stimulated  by  the 
action  of  the  I'nited  States  Food.  Drug  and  Insecticide  Administra- 
tion   in   reducing  the   tolerance    for   interstate   shipment    of  figs  to  a 
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iiinxiinum  of  10  })or  cent  dcfocts.  It  was  found  that  under  existinpf 
conditions  it  was  difficult  for  Calimyrna  pfrowers  to  brinp;  their  dried 
crop  within  this  tohM-ance,  and  a  thoroiifrh  investigation  of  fig  endo- 
sepsis  was  made.  It  has  been  demonstrated  that  this  disease  can  be 
controlled  b}'  sterilization  of  the  fig  tissues  with  which  the  blastophaga 
come  in  contact  before  they  are  liberated  in  the  orchards.  While  this 
type  of  control  program  is  essentially  a  growci-.s'  jiroblem,  the  depart- 
ment is  always  ready  to  cooperate  where  it  can  be  of  service. 

In  the  Division  of  Weights  and  IMeasures  a  change  was  made  by  the 
appointment  of  J.  S.  Casey  a.s  chief.  This  position  has  been  vacant 
since  192;?,  and  with  his  appointment  renewed  activity  was  manifest 
throughout  the  entire  division.  Among  the  difficult  problems  with 
which  the  division  has  to  labor  is  the  matter  of  weighing  and  measuring 
oils  and  grea.ses  and  the  standardizing  of  gasoline  pumps.  Nearly 
10,000  gasoline  pumps  are  operating  in  California  at  the  present  time. 
The  activities  of  the  division  were  augmented  also  by  the  addition  of 
the  Upholstered  Furniture  Act,  a  companion  law  to  the  Mattress 
Inspection  Act. 

An  outstanding  activity  of  the  department  during  the  past  year  has 
been  the  reorganization  of  the  Division  of  INfarkets.  Profitable  market- 
ing is  essential  to  agriculture  and  in  order  to  extend  the  utmost  service 
in  this  direction  the  Department  entered  into  a  cooperative  arrange- 
ment with  the  United  States  Bureau  of  Agricultural  Economics  in  the 
appointment  of  a  joint  federal-state  chief  for  the  Division  of  Markets. 
Wells  A.  Sherman  was  temporarily  appointed  to  this  position,  and 
after  completing  details  for  coordinating  the  work  of  the  two  depart- 
ments, it  was  arranged  that  P)urke  II.  Critchfield,  marketing  specialist 
of  the  United  States  Bureau  of  Agricultural  Economics,  should  be 
appointed  to  succeed  Sherman  on  the  latter 's  return  to  Washington, 
D.  C,  early  in  1928.  The  year  closed  with  this  division  branching  out 
into  greater  channels  of  activity  which  give  promise  of  greatly  benefit- 
ing the  marketing  of  California's  agricultural  ])roducts. 


Director  of  Agriculture. 


_.  —  ^  "^  -■■ 
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BUREAU  OF  FRUIT  AND  VEGETABLE 
STANDARDIZATION 

W.  F.  Alli:\velt,  CMiicf 

IX  1!)27,  as  ill  precodiiif?  years,  five  distinct  brandies  of  service  Avere 
maintained  by  the  I>ureau  of  Fruit  and  Vegetable  Standardiza- 
tion: 

1.  Fruit  and  Vegetable  Standardization  Service. 

2.  Apple  Standardization  Service. 

3.  Canned  Fruit  Standardization  Service. 

4.  Shipping  Point  Insj^ection  Service. 

5.  Potato  Seed  Certification  Service. 

NEW  LEOISIvATION 

Tile  1927  legislatiii-e  i)a.ssed  three  acts  pertaining  to  tlie  above  func- 
tions. Tlie  California  Fi'uit,  Nut  and  \'egetable  Standardization  Act, 
Statutes  1!)27,  chai)ter  865,  was  approvrd  ,lun(!  2  and  became  etfective 
August  1,  1927.  This  law  replaced  the  California  Fruit  and  Vegetable 
Standardization  Act  of  1925,  which  was  greatly  exi)anded  and  strength- 
ened. The  additional  commodities  included  under  the  provisions  of 
the  new  law  were  juice  graj^es,  lemons,  grapefruit,  pcM-simmons,  pome- 
granates, dates,  Globe  artichokes  and  carrots. 

The  new  legislation  was  the  result  of  demands  of  tlie  fruit  and  vege- 
table industry-  for  more  comi^lete  regulations  to  insure  the  shipment  of 
good  quality  products,  and  the  elimination  of  as  many  as  i)ossible  of 
the  odd  sized  containers  in  commercial  use.  The  difiicult  task  of  draft- 
ing the  law  in  conformity  with  the  wide  range  of  conditions  in  various 
parts  of  the  state  was  accomplished  through  the  California  Agi-icul- 
tural  Legislative  Committee.  A  general  state  committee  on  standard- 
ization was  appointed,  together  with  subcommittees  for  each  different 
commodity,  i'e])resenting  all  of  the  commercial  producing  districts  of 
the  state.  After  a  number  of  meetings  in  which  the  growers  and  ship- 
pers of  each  product  agreed  upon  the  provisions  to  govern  its  standartl- 
ization,  the  law  finally  was  drafted  and  recommended  to  the  legislature 
with  the  united  api>roval  and  support  of  the  entire  industry. 

As  a  result  it  has  been  very  well  received  and  has  brought  about  a 
better  and  more  uniform  standard  of  (jiiality  than  ever  before.  The 
enforcing  officials  in  many  cases  ha\-e  found  theii-  pi'Ogram  of  standard- 
ization work  matei'ially  increased,  due  to  the  extended  scope  of  the 
new  measure,  but  this  to  a  great  extent  has  been  offset  by  the  coopera- 
tion of  growers  and  shijipers  in  observing  the  provisions  adopted. 

The  Shipping  Point  lns|)eetion  Service,  which  formerly  was  author- 
ized in  the  California  Fruit  and  Vegetable  Standardization  Act  of 
1!)25,  now  is  being  conducted  iindei"  a  separate  enabling  act,  the  Cali- 
foi'uia  Fi'uit  and  Vegetable  Certification  Act,  Statutes  1927,  chapter 
r)()2,  approved  iMay  17,  1927. 
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The  California  Standard  Applo  Act  was  fnrther  amondod,  Statutes 
1927,  chapter  250.  as  outlined  in  the  following  report  on  apple 
standardization. 

FIUIT  AND  VEGETABLE  STANDARDIZATION 

The  California  Fruit,  Nut  and  Ve«;otable  Standardization  Act  was 
one  of  the  most  important  laws  affecting  agriculture  passed  by  the 
1927  legislature.  It  was  sponsored,  as  a  major  project,  by  the  Cali- 
fornia Agricultural  Legislative  Committee.  Following  careful  pre- 
pai-atory  work  begun  in  1926,  this  legislation  was  completed  early  in 
1!)27,  by  committees  representing  the  entire  fruit  and  vegetable 
iiulustry  of  the  .state,  and  recommended  to  the  legislature  with  their 
unanimous  support  and  approval. 

The  law  was  completely  changed  from  those  formerly'  in  effect, 
specific  provisions  being  adopted  for  each  commodity  named,  instead 
of  the  general  requirements  which  covered  alike  all  of  the  products 
under  the  old  act.  This  arrangement  greatly  clarifies  the  meaning  of 
the  law  with  respect  to  any  fruit  or  vegetable,  and  also  will  facilitate 
any  amendnu>nts  found  to  be  necessary.  A  number  of  new  commodi- 
ties have  been  included  under  the  act,  which  now  covers  practically 
all  of  the  important  fruit,  nut  and  vegetable  crops  of  the  state. 

Because  of  the  many  changes  incorporated  in  the  new  act  represen- 
tatives of  the  Department,  with  the  county  horticultural  commissioners, 
held  a  number  of  meetings  in  various  jiarts  of  the  state,  in  order  to 
ac<iuaint  all  growers.  ])a('kers  and  shii)iK>rs  with  the  new  pi'ovisions 
before  they  became  effective.  This  procedure  very  materially  assisted 
in  preventing  difficulties  in  the  enforcement  work,  and  the  officials 
have  had  the  full  and  cordial  supi)ort  of  the  industry  in  carrying  out 
their  standardization  program. 

The  inclusion  of  several  new  commodities,  together  with  increased 
production  and  .shipments,  refpiired  a  great  deal  of  additional  work 
on  the  part  of  the  enforcing  officials,  and  for  this  reason  was 
responsible  for  an  increase  in  the  forces  of  many  of  the  county  horti- 
cultural commissioners,  to  provide  for  adequate  inspection. 

Realizing  the  nece.ssitj'  of  proper  standardization  of  farm  ])roducts 
7ie  growers  and  dealers  liave  given  the  enforcing  oflTicials  their  full 
support  and  cooperation  in  making  effective  the  provisions  of  the  new 
act. 

The  California  Standard  Apple  Act  also  was  amended,  following  a 
number  of  meetings  held  by  the  D('i)artment  with  growers  and  ship- 
pers, and  with  a  committee  representing  all  of  the  commercial  pro- 
ducing districts  of  the  state,  in  order  to  determine  the  changes  desired 
by  the  industry.  Before  the  season  opened  meetings  were  held  in 
each  section,  in  order  to  fully  advi.se  all  growers,  ])ackers  and  shijipers 
of  the  provisions  of  the  revised  law.  In  the  Si'bastojiol  and  Watson- 
ville  di.striets  committees  were  selected  by  the  local  organizations  of 
growers  and  .shijipers  to  assist  in  the  determination  of  proper  maturity, 
and  because  of  this  cooperation  very  little  difliculty  was  experienced 
in  this  work. 
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JMany  ears  of  apples  were  analyzed  for  spray  residue  and  certified 
for  export  shipment  to  foreign  markets,  which  received  practically  half 
of  the  northern  Gravenstein  crop,  and  a  substantial  proportion  of  the 
Watsonville  Newtown  Pij)pins.  The  apple  stamp  was  universally 
used  in  these  two  important  districts,  and  practically  every  car  was 
shipped  under  foderal-state  certification. 

SHIPPING  POINT  INSPECTION  AND  CERTIFICATION  OF  FRUITS  AND 
VEGETABLES 

The  federal-state  inspection  of  fruits  and  vegetables  was  employed 
more  extensively  by  the  industry  in  1927  than  in  any  former  year,  a 
total  of  58,0G:i  carlot  shipments  being  certified.  This  was  more  than 
one-fifth  of  the  record  movement  of  272,513  carloads  of  fresh  fruits 
and  vegetables  from  California  shipping  points  during  the  year.  This 
oflficial  certification  on  the  basis  of  United  States  grades — nationally 
recognized  trading  standards — is  becoming  recognized  very  generally 
as  the  most  satisfaetoiy  means  of  description  in  the  sale  and  purchase 
of  these  products. 

SEED    POTATO    CERTIFICATION 

The  certification  of  seed  potatoes  increased  50  per  cent  over  the 
previous  year.  Nearly  all  of  the  seed  potatoes  used  in  California  are 
brought  in  from  other  states,  and  most  of  the  supply  is  limited  in 
producing  value  by  the  general  prevalence  of  virus  diseases,  which 
can  be  eliminated  only  by  the  methods  followed  in  growing  certified 
seed.  Many  California  growers  now  are  attempting,  with  the  assist- 
ance of  the  seed  potato  certification  service  of  the  Department,  to 
grow  disease  free  high  yielding  seed  for  use  in  this  state.  To  assist  in 
developing  a  suitable  foundation  stock  for  these  growers  the  Depart- 
ment has  been  using  the  tuber  unit  method  and  field  plot  system  for 
testing  and  growing  disease  free  seed. 

CANNED    FRUIT    STANDARDIZATION 

During  1027,  115  canning  plants  packed  16,775,235  cases  of  apricots, 
cheri-ies,  peaches  and  pears,  under  the  supervision  of  the  Department 
and  in  compliance  with  the  provisions  of  the  California  Canned  Fruit 
Standardization  Act.  Stringent  grading  of  the  fruit  received  by  the 
canners,  and  greater  care  in  its  preparation,  resulted  in  an  improved 
product.  Verj'  little  difficulty  was  experienced  by  any  of  the  packers 
in  complying  with  the  re(|uirements  of  the  law,  and  no  appeals  from 
any  enforcement  action  were  refcn-ed  to  the  Doard  of  Arbitration. 

FRUIT   AND   VEGETABLE    STANDARDIZATION,    1927* 

The  new  California  Fruit,  Nut  and  Vegetable  Standardization  Act 
of  11)27,  approved  June  2,  became  effective  August  1.  The  provisions 
of  this  law  were  greatly  improved  over  those  of  the  former  legislation, 
particularly  in  the  detailed  specifications  adopted  for  each  commodity 
instead  of  the  general  blanket  re(iuirements  which  covered  all  products 
in  the  old  act.     This  arrangement  also  will  make  it  possible  to  amend 

•  By  H.  W.  Poulsen,  Supervising  In.spector  in  Ch.irge. 
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tlio  provisions  «rovcrniiifr  any  comnioiiity  without  aflfectinp:  the  fjrowers 
and  shippers  of  other  jjrodiu'ts  who  are  in  no  way  concerned  with  the 
ehan<res  wliieli  may  l)e  desired,  (leneral  provisions  of  the  new  aet 
|)rovide  for  the  manner  of  its  enforcement  and  inchuh"  tlie  specifica- 
tions for  standai'd  containers,  markinii-  reciuirements,  etc.  Mishihelinf; 
and  deceptive  packs  or  arranjrenient  are  i)roliihited.  nf)t  only  in  the 
ca.se  of  the  .'54  commodities  specifically  named  in  the  act,  but  in  the 
packinp:,  shipment,  offering:  for  sale  or  sale  of  all  fresh  or  dried  fruits, 
nuts  or  vepfetables. 

Due  to  the  ejdar<red  scope  of  tliis  new  law  a.s  well  as  the  inclusion 
of  a  number  of  commodities  not  covered  by  the  old  act,  and  the 
increased  shipmeids  of  fruits  and  vejretables  from  Califoi-nia  durin«r 
li)l27  over  those  of  1!>*J(),  the  county  horticultural  commissioners,  who 
are  char<red  with  the  enforcenu'nt  of  this  act  under  the  freneral  super- 
vision of  the  State  Department  of  Apfriculture,  in  many  ca.ses  have 
increased  their  foree.s,  esi)ecially  durin<?  the  harvestinpr  seasons  of  the 


l''it:.    Ml.      .\    M;iii(l;ii<l    ii;i<k    of   h>a(l    Iclliic-   slinwin>;    crush. d    i<i'    li.lwc.  n    layirs. 
The   law    i»rovides   for   standard   packs   as   well   as   a    niiiiiiiiutn    standard    of   quality. 


various  commodities  wliich  are  of  im])oi-tance  in  their  respective 
counties.  For  the  same  reasons  the  representatives  of  the  Department 
have  been  esj)ecially  active  in  assistinj;  the  commissioners  to  brin<; 
al)out  a  uniform  and  ellicieut  administration  of  the  law  in  the  various 
counties. 

After  the  new  law  was  jiassed  and  before  its  piovisions  became  efTec- 
tive  it  was  discussed  in  detail  by  members  of  the  liureau  of  Fruit  and 
Vejretable  Standardization  at  nu-ctinirs  of  the  state  and  local  associa- 
tions of  the  county  horticultural  commissi(uiers,  as  well  as  meetin<rs  of 
tlie  horticultural  inspectors  held  by  the  commissioners  in  many  indi- 
vidual counties.  At  these  meetintrs  the  jirovisions  of  the  new  law 
were  thoroufjhly  explained  in  detail,  and  considerable  time  was  devoted 
to    discussion,    witli    the    result     that    everyone    in    attendance    was 
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acqnaintoci  with  the  roquiromcnts  of  tlie  law  as  applied  to  their  own 
particular  j)roblems  and  the  eoniinoditie.s  in  which  they  were  especially 
interested. 

In  addition  to  these,  a  <ji-eat  many  j)ul)lic  lueetinjjrs  were  held  by  the 
county  horticultural  commissioners  and  representatives  of  the  Depart- 
ment, at  which  every  possible  effort  was  made  to  acquaint  the  growers 
and  shij^pers  of  the  various  commodities  with  the  detailed  provisions 
froverninfr  the  standardization  of  the  products  which  they  were  han- 
dling. This  ijrogram  was  of  material  assistance  in  inaugurating  the 
administration  of  tiu'  new  law  and  securing  the  assistance  and  eoojiera- 
tion  of  the  industry  in  the  genei-al  observance  of  its  provisions.  The 
results  have  proved  more  than  satisfactory. 

Tn  the  commodities  formerly  covered  by  the  law  the  greatest  change 
affected  by  the  1927  act  is  that  in  the  provisions  applied  to  grapes. 
These  now  may  be  shipped  under  any  one  of  seven  grades  specifically 
defined,  and  juice  grapes,  which  previously  had  been  covered  only  so 
far  as  maturity  was  concerned,  now  are  definitely  regulated  as  to 
quality.  This  fact,  together  with  the  greatly  increased  shijiments  of 
grapes,  materialh'  increased  the  enforcement  work,  and  practically  all 
of  the  commissioners  in  the  important  grape  growing  counties  met  the 
situation  by  the  employment  of  additional  inspectors,  resulting  in  the 
shipment  of  a  product  of  higher  quality  and  better  grade  leaving  the 
state.  One  i)roblem  which  required  considerable  attention  was  the 
change  in  the  maturity  requirement  for  Thompson  Seedless,  ]\Ialaga 
and  Muscat  grapes  from  17  per  cent  to  18  per  cent  soluble  solids 
content,  which  became  effective  August  1.  Some  difficulty  was  found 
in  the  enforcement  of  marking  requirements  on  all  containers  of  juice 
grapes,  required  by  the  new  law  for  the  fir.st  time,  but  after  a  few 
weeks  of  thorough  inspection  fairly  good  results  were  obtained  in  most 
eases.  The  .strict  and  uniform  enforcement  of  the  law  in  all  sections 
of  the  .state  can  well  be  given  a  part  of  the  credit  for  the  fact  that 
in  spite  of  heavy  shipments  prices  obtained  for  grajjcs  during  most  of 
the  sea.son  were  generally  .slightly  higher  than  for  the  two  years 
previous. 

Less  difHculty  was  experienced  in  the  enforcement  of  the  law  on 
cantaloupes  than  in  1926,  due  perhaps  to  the  fact  that  because  of  more 
favorable  growing  conditions  the  (|uality  of  the  crop  gen(>rally  was 
considerably  better,  with  higher  sugar  content.  ]\Iost  of  the  canta- 
loupes in  the  state  were  shipped  ]u-ior  to  the  date  on  which  the  new 
law  became  effective,  after  which  the  maturity  requirement  was  changed 
from  9  per  cent  soluble  solids  in  juice  to  8  per  cent,  which  now  applies. 

No  particular  difficulty  was  experienced  in  the  sliipment  of  the 
Valencia  orange  crop  during  the  spring  and  summer  months  of  the 
year,  excepting  the  rejection  of  a  number  of  large  lots  on  account  of 
Cladosporiinn  rot.  The  early  navel  orange  season  gave  little  diflicully 
except  in  the  enforcement  of  the  new  i)rovision  that  no  oranges  may 
be  accelerated  in  color  unless  they  meet  the  8-1  maturity  test.  In 
previous  seasons  there  was  nf)lhing  to  pi'evcnt  the  sweating  of  oranges 
which  were  picked  with  70  y)er  cent  color  before  meeting  this  test,  and 
for  that  rea-son  a  number  of  .shippers  had  to  be  warned  that  this  i)rac- 
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tice  no  lonjjer  could  ho  followed.  The  cxciiiiilion  from  the  maturity 
r('(|uir('meiits,  which  applied  to  oran«res  exported  to  foreijru  countries 
other  than  Canada  after  the  last  of  Oetoher,  was  eliminated  in  the  new 
aet,  this  change  resultinj?  in  the  exportation  of  more  palatable  fruit. 
In  spite  of  the  late  .season,  with  but  few  exceptions  the  packers  and 
shippers  of  the  state  adhered  to  the  maturity  and  color  recpiirements 
of  the  new  law,  thus  assistinj;  in  the  maintenance  of  exceptionally  «rood 
prices  which  have  been  received  for  this  crop. 

Globe  artichokes  for  the  first  time  liave  been  included  under  the 
provisions  of  the  new  standardization  act,  which  sets  up  specifications 
for  "Fancy"  and  "Unclassified"  artichokes.  Representatives  of  the 
Department  a.'^sisted  the  county  horticultural  conunissioners  in  the  pro- 
duciufr  areas  in  holdinjr  meetinfrs  with  the  jrrowers  and  carrying  on 
the  insjjection  of  this  conuiiodity,  with  results  which  have  been  excel- 
lent.    Two  of  the  «rreatest  difliculties  which   fo>inerly  have  been  met 


Kiu.    1  l.'>.      Str;i\vlierri'-s  placed  loose  in  the  standard  basket  carry  lielti-r  in  transit, 
save  paclcing  costs  and  serve  to  eliminate  deception  wliicli  is  a  violation  of  the  law. 


in  the  marketing  of  this  crup  have  been  worm  injury  and  freezing 
injury,  and  it  has  been  |)ossible  to  {jraclically  cliiiiinalc  both  of  these 
in  the  stock  which  has  been  marketed  this  year. 

Many  meetings  with  growers  in  connection  with  the  standardization 
of  strawberries  have  been  held  with  fairly  satisfactory  results.  Jlow- 
ever,  it  has  been  necessary  to  conduct  a  number  of  successful  prosecu- 
tions on  account  of  the  persistence  of  some  growers  in  putting  up 
ileceptive  packs.  The  new  law  specifies  that  if  strawberries  are  face 
packed  all  of  the  berries  in  any  container  must  be  sized  within  one- 
fourth  of  an  inch  variation  in  diameter,  llecausc  of  the  strict  enforce- 
ment of  this  rigid  provision,  after  it  became  effective  during  the  latter 
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part  of  the  season,  a  great  many  of  the  strawberry  growers  in  the  state 
iiow  are  using  loose  filled  containers,  which  greatly  reduces  the  ten- 
dency to  put  up  deceptive  packs. 

Tomatoes  received  from  IMexico  and  Arizona  during  the  year  in 
many  cases  were  badly  affected  with  nail  head  spot,  and  much  difficulty 
was  experienced  with  JMexican  shipments  during  the  winter  montlis 
because  of  deception  and  poor  quality.  For  these  reasoas  thousands 
of  boxes  of  tomatoes  have  been  rejected  and  caused  to  be  reconditioned 
before  being  offered  for  sale,  including  the  rejection  of  one  ship  load 
of  11,000  boxes  in  San  Francisco.  During  the  fall  months  tomatoes 
grown  in  southern  California  were  seriously  injured  by  w^orms  and 
bite  l)liglit,  witli  the  result  that  mucli  enforcement  work  was  necessary. 
.Shij)iiu'nts  finally  were  discontinued  on  account  of  the  prevalence  of 
late  bliglit  which,  even  after  the  most  rigid  sorting,  continued  to 
develop  in  transit. 

Considerable  attention  was  given  to  the  enforcement  of  the  new 
provision  of  the  law  which  requires  marking  of  all  containers  of 
domestic  or  imported  dates  to  show  the  name  of  the  state  or  country  of 
their  origin.  Although  celery,  asparagus,  fresh  peas  and  beans  are 
not  covered  by  specific  requirements  of  the  act,  they  are  governed  by 
section  12,  which  prevents  a  deceptive  pack  or  mislabeling  in  any  fresh 
or  dried  fruits,  nuts  or  vegetables,  and  representatives  of  the  Bureau, 
in  cooperation  with  various  county  horticultural  commissioners  in  the 
growing  .sections,  have  inspected  many  shipments  of  these  and  other 
commodities  in  order  to  eliminate  such  deceptive  packs  and  mismark- 
ing.  In  .some  cases  prosecutions  have  been  necessary,  and  the  result.^ 
of  this  work  luive  been  excellent,  being  much  appreciated  by  the 
industry. 

Highway  inspection  of  various  commodities  which  are  transported 
by  truck  has  been  continued  as  in  the  past  seasons,  and  in  several  cases 
new  in.spection  stations  have  been  established.  In  addition  to  the 
inspection  stations  formerly  maintained  in  Imperial  Valley,  Los 
Angeles,  Kern,  Fresno,  Merced,  Santa  Cruz,  Sonoma  and  Stanislaus 
counties,  the  horticultural  commissioners  of  San  Joaquin  and  Stanis- 
laus counties  cooperated  in  the  establishment  of  an  inspection  station 
located  on  the  main  highway  leading  to  the  San  Francisco  Bay  market, 
with  the  result  that  produce  delivered  over  this  route  has  shown  a 
marked  improvement  in  quality.  This  inspection  also  has  greatly 
increased  the  demand  for  clearance  tags  issued  by  the  inspectors  at  the 
point  of  origin  on  such  shipments.  During  1927  the  horticultural  com- 
missioners in  the  larger  cities  of  the  state  have  devoted  much  addi- 
tional time  to  the  inspection  of  products  in  their  markets,  with  appre- 
ciable results  in  the  improvement  of  quality. 

Too  much  credit  can  not  be  given  for  the  undivided  support  which 
the  industry  has  given  the  Department  of  Agriculture  and  the  county 
horticultural  commissioners  in  the  thorough  and  uniform  enforcement 
of  the  standardization  law.  The  growers  and  shipj)ers  realize  that 
adcfpiate  standardization  is  essential  for  the  successful  maintenance 
of  their  business,  and  have  given  tlieir  full  cooperation  to  the  enforcing 
officials  engaged  in  carrying  on  this  work. 
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APPLE  STANDARDIZATION,  1927* 


As  in  previous  years,  tlic  IDL'T  l('«rislHliii('  was  ro<|U('stcd  to  aineiul 
tlie  California  Standard  Ai){)i(>  Act.  The  principal  ehanjjes  made 
were : 

1.  p]stal)lisliinenl  of  a  definite  staiidai'd  for  "  I 'iielassified. "  llie  lowest 
grade  permitted  for  sale. 

2.  Establishment  of  grades  for  "Faney  Loose"  and  "C  Graile 
Loose"  apples;  requirements  identical  with  corresponding  packed 
grades  except  that  api)les  need  not  he  packed  and  must  not  he  smaller 
than  2j5  inches  in  diameter. 

3.  The  early  cooking  vaiielies  Hed  Asti'aehan.  White  Aslraehan, 
Alexander  and  r>eit  ighciini'r  no  longer  need  to  he  nuilurc  to  meet  Faney 
and  C  grades. 

4.  Internal  browning  which  can  not  be  detected  by  external  exam- 
ination now  is  permitted  in  the  "Fancy,"  "C,"  and  " Uncla.ssified " 
grades. 

5.  The  addition  of  the  iialf-box  as  a  standard  container. 

6.  Provision  in  ai)i)lication  of  grades  that  entire  lot  must  average 
within  tolerance  established,  and  that  not  more  than  one-fourth  of  the 
packages  may  exceed  the  tolerance  l)y  not  more  than  one-half  of  the 
tolerance  allowed. 


•  By  C.  H.  Hcasley,  Su|ur\  islngr  In.siMCtor  In  riiarKO. 
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Notwithstanding  the  confusion  wliicli  chaii'^os  in  the  standardization 
hnv  {jenorally  canso,  the  cni'oi-ccnu'nt  work  has  been  carried  ont  with 
comparatively  little  difficulty.  The  harvesting?  seasons  in  the  leading 
districts  were  preceded  by  growers'  meetings  lield  by  the  Department, 
acquainting  the  industry  with  the  new  requirement.s  which  Avcre  made 
operative  from  the  first  of  the  season  to  avoid  changing  when  tlie  law 
became  effective  July  29,  1927.  In  this  work  the  new  organizations 
of  the  apple  growers  in  both  centers  of  production  were  of  great  assist- 
ance. At  the  request  of  the  Department,  these  associations  in  Sebas- 
topol  and  Watsonville  appointed  committee.s  of  growers  to  assist  the 
enforcing  officials  in  deciding  cases  where  maturity  was  in  question. 
This  arrangement  was  remarkably  successful,  and  eliminated  practi- 
cally all  of  the  friction  and  disputes  resulting  from  this  problem  during 
previous  season.s. 

Enforcement  work  was  better  organized  this  season  than  ever  before. 
Men  were  situated  in  the  most  strategic  points  to  observe  the  market- 
ing of  apples,  namely,  San  Francisco  Bay  region,  San  Joaquin  Valley 
towns  and  southern  California.  These  men  were  in  constant  touch 
with  the  county  horticultural  commissioners,  who  also  are  authorized 
to  enforce  the  apple  act,  in  the  centers  of  consumj^tion  as  well  as  in 
the  producing  districts.  Besides  continuing  the  inspection  of  truck 
shipments  on  the  highways  from  the  principal  producing  districts,  a 
large  force  of  state  inspectors  was  maintained  in  the  Seba-stopol  and 
Watsonville  districts,  Avhich  include  the  larger  part  of  the  state's  com- 
mercial apple  production. 

The  season  as  a  whole  was  marked  with  the  best  of  cooperation 
between  inspectors  and  shippers,  and  general  satisfaction  with  the 
enforcement  and  certification  work.  The  prompt  and  free  anah'sis  of 
export  apples,  and  the  issue  of  federal-state  export  certificates  were 
greatly  appreciated  by  the  industry  in  meeting  the  spray-residue  prob- 
lem. Approxijnately  half  of  the  Graven.stein  shipments,  and  a  large 
proportion  of  the  Watsonville  stock  were  analyzed  and  certified  for 
export. 

The  use  of  the  state  apple  stamp  was  universal  in  both  of  the  prin- 
cipal district.s,  and  practically  every  car  was  shipped  und(!r  a  federal- 
state  certificate.  A  total  of  3565  cars  and  4002  truck  loads  of  apples 
(466,003  boxes)  wa.s  inspected  during  the  calendar  year.  A  total  of 
44,167  boxes  was  rejected  during  the  season. 

CANNED    FRUIT    STANDARDIZATION,    1927* 

The  canning  season  of  1927  closed  the  second  year  of  the  enforce- 
ment of  the  Canned  Fruit  Standardization  Act  ])asse(l  by  the  1925 
legislature,  which  became  effective  January  ],  1926,  and  applies  to  the 
canning  of  apricots,  cherries,  peaches  and  pears. 

The  law  e.stablishes  minimum  grades  for  the  above  named  canned 
fruit.s,  requiring  the  marking  by  embossing  or  lithogi-aphing  of  all 
grades  below  "Standard,"  this  being  tlie  third  grade  of  the  syrup  or 
table  fruits.    Grades  below  "Standard,"  with  a  minimum  of  10  degrees 


•  By  W.  H.  Tuggle,  Supervising  Inspector  in  Charge. 
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of  <ul(U'(l  sufrar  to  the  liijiiid  suii-oim(liii<r  tlic  fruit,  are  ro(iuired  to  be 
iii{U'lil)ly  c'lnbosscd  or  litlio<rrai)h(';l  in  letters  not  less  than  one-fourth 
of  an  ineh  hijrh,  on  the  top  of  eaeh  ean,  with  the  word  "Seeonds, "  and 
where  there  is  no  sujjar  added.  "Seeonds  Without  Atlded  Sugar." 
This  eovers  all  ])aeks  of  these  fruits,  whether  paeked  for  reinanufaeture 
or  for  eonsumption,  exeept  dietetic  fruit  whieh  is  of  a  grade  materially 
better  than  "Seconds"  and  packed  without  added  sugar.  In  this 
instance  the  law  reijuires  that  notation  be  carried  on  the  label  "Packed 
Without  Added  Sutrar. " 


Fig.    H7.     Testing  percentage  of  sugar  in  syrup  Imiiik  ailihd   lo  "riiandanl" 
and   "Seconds"  grades  of  canned   fruits. 

The  law  wa.s  administered  as  in  the  previous  year.  The  state  was 
divided  into  five  districts,  with  one  inspeetor  in  each  under  the  direc- 
tion of  the  supervising  inspector. 

In  l!>li(i  there  were  operated  in  the  state  120  canneries  packing  fruits 
which  came  under  the  i)rovisions  of  the  Standardization  Act.  The 
canners  packed  a  total  of  'JO.!>74.7()()  cases  of  all  fruits  in  lif^G,  as 
compared  with  1927,  with  a  total  j)ack  of  all  fruits  from  11")  canneries, 
amounting  to  l(),775,2:{r)  cases,  including  the  following: 

/.'»..'«  1921 

.Vprirots   .  :{.:'.; HI. -4 IS  cases  .'i.l  Hi.Tl.l  cases 

('lierrii>s ._    .'>■_•( ;.."(i;o  ca.ses  170.!>0H  cases 

|',.„rs    2.044,414  cases  l.O'JO.SO.-.  cases 

I '.aches     (Freestone) SI  7. .'UK  cases  .Tjn.S12  cases 

reailies    (Clinkstone) 13,G.">4,7r)8  cases  10,829,(>81  cases 


MONTHLY   BULLETIN. 


607 


It  will  be  noted  that  in  1927  there  was  a  material  reduction  in  tlie 
pack  of  clinj;  jioaclies,  due  lar<?ely  to  more  strict  fjrading  of  tlie  fresh 
fruit  for  canniii«r  purposes.  Also  a  very  lar<?e  reduction  in  tlie  number 
of  cases  of  clierries  due  to  the  shortafre  in  the  crop.  There  also  was  a 
carry-over  in  both  canned  cherries  and  clinji:  peaches  into  the  new  year, 
which  had  a  tendency  to  reduce  the  size  of  the  pack  during  this  season, 
while  pears  were  about  the  same  as  the  previous  year,  showing  only  a 
slight  reduction  in  the  pack. 

Due  to  the  more  stringent  grading  of  the  fresh  fruit  the  pack  of 
peaches  was  of  higher  quality  in  1927,  there  being  much  less  fruit  of 
the  lower  grades  packed  than  in  previous  years. 


Fio.   148.     Inspection  of  canned  fruit,  with  superintendent  of  plant,  to  determine 
quaUty,  size,  and  density  of  syrup,  as  required  by  law. 


G08 
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This  year  all  of  the  canners  beinf?  more  familiar  with  the  law,  as 
they  had  passed  throu^fh  one  season  of  enforeement,  were  able  to 
comply  with  the  provisiorus,  materially  decreasin}?  the  number  of 
infractions  by  oversifjht  or  otherwise. 

Due  to  close  insjicction.  and  hearty  coopci-at ion  of  the  canners  with 
this  d('i)artnient,  anotlier  year  pa.ssed  without  the  necessity  for  calling; 
upon  the  Board  of  Appeal  for  any  arbitration,  as  all  matters  of  {jrade 
and  markin}?  were  settleil  liarmoniou.sly  between  the  canners  and  the 
representatives  of  the  Bureau. 

SHIPPING    POINT  CERTIFICATION    OF    FRUITS   AND    VEGETABLES,   1927 

A  consitlerable  increase  in  the  federal-state  certitication  of  California 
fruits  and  vejiretables  occuried  in  11)27,  and  more  than  58, ()()()  carload 
lots  were  inspected.  This  work  has  shown  a  remarkable  jrrowth  since 
its  inception  in  1920,  as  indicated  in  the  accomi)anyin<;  table. 

As  in  former  y(>ars,  the  frrcater  part  of  the  work  consisted  of  grape 
insj)('ctions,  and  in  the  months  of  September  and  October  when  tlie 
movement  of  this  croj)  was  at  its  height,  it  was  necessary  to  maintain 
a  force  of  more  than  200  inspectors.  Certification  of  vegetables  also 
is  showing  an  increase  each  year,  and  42  different  products  are  repre- 
sented in  the  total  figures. 

The  United  States  grades  for  fruit.s  and  vegetables  gradually  are 
becoming  tlie  basis  of  trading,  and  on  all  products  covered  by  such 
standards  they  generally  are  used  in  the  certification  of  shipments. 


Via.  14:t.  Kodcral-i^tato  .HliippiiiK  point  inspector  wrltintc  u  certilliate  coverinj?  a 
car  of  cauliflower.  The  loatlinB  ami  king  are  reported  as  well  as  the  quality,  con- 
dition and  sradc  of  the  product. 
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CARLOT  INSPECTIONS  OF  FRUITS  AND  VEGETABLES  BY  YEARS  AND  MONTHS.  JULY  1, 1920,TO  DECEMBER 

31.  1927 


Month 


1920 


1921 


1922 


1025 


1926 


1927 


January 

February... 

Mnrcb 

April 

May 

June 

July 

August 

Septenilicr- 

Octoljcr 

Novcmlwr. . 
December. . 

Totals. 


105 
400 
1,125 
1.070 
8S8 
396 


3.964 


299 
359 
243 
111 
654 
447 
741 
870 
2.482 
2.560 
997 
351 


347 

299 
1,126 

049 
1,488 
1.085 

993 
1,377 
3,453 
3,578 
1,819 
1,053 


798 

602 

990 

247 

941 

2,064 

3.141 

4,185 

11,634 

10.895 

6.417 

1.650 


1.218 

1,237 

8.39 

924 

1.843 

2.423 

2.020 

2,986 

10,812 

7,208 

3,214 

1,165 


983 

1,269 

1,522 

1.386 

2,287 

2,680 

2,160 

3,055 

19,275 

16,003 

2.264 

883 


10.129 


17.297 


43,564 


35,889 


54,367 


1,204 

1.393 

1,330 

504 

2.095 

1.456 

3.359 

4,9.39 

17,589 

13.170 

3.115 

801 


51.015 


1.127 

1.126 

693 

823 

2.202 

1.8.57 

1,449 

5,921 

20,167 

18,577 

3,088 

1,033 


58,063 


CARLOT  SHIPMENTS   AND    INSPECTIONS    OF    FRESH    FRUITS    AND 
VEGETABLES.  YFARS  1920  TO   1927.   INCLUSIVE 


1020 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

Shipments  __ 

.147.813 

169,945 

168,115 

214,601 

212,209 

231.517 

259.048 

272,513 

Inspections  _ 

-   3.964 

10,129 

17,297 

43,564 

35,889 

54,367 

51,015 

58,063 

Per  cent 

inspected- 

2.7 

6.0 

10.3 

20.3 

16.9 

23.5 

19.7 

21.3 

KiG.  l.'iO.  F«<li  r,ii-Si;iic  shipping  point  inspector  exaniininR  table  grapes  for 
certification.  Representative  samples  are  selected  and  inspected  during  the 
loading  of  the  car. 
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CARLOT 
FruUa 

Apples 3,547 

Apricots 7 

Grapes 38,297 

Grapefruit 32 

Lemons 34 

OraiiKes 303 

readies 775 

Pears    1,522 

2 

4 

1 

30 

12 

37 


IMums 

Quinces 

Uai.sins 

Strawberries 

Walnuts 

Mixed  fruit 


INSPECTIONS    BY    COMIVIODITI ES 

Vcijetablea 

Articholtes 4 

Asparagus  3 

Beans 4 

Beets 1 

Cabbage 74 

Cantaloupes    1,195 

Carrots 531 

Casabas  1 

Cauliflower 1,545 


1927 


Total   fruit 44,603 


Celery 

Chicory 

Cucumbers 

Kndive 

(Jarlic 


813 

23 

1 

2 

y 


Honeydews 23 

Lettuce 4,783 

Onions    1,433 

I'arsley 17 

Peas    95 

Peppers    __ 23 

Potatoes 669 

Spinach    4 

S(|uash 1 

Swcft  anise 1 

Sweet  potatoes 1 

Tomatoes 1,880 

Turnips 8 

AVatcrmt'lons 10 

Mixed  vegetables--  311 


Total   vegetables 13,460 

Grand   total 58,063 


SEED  POTATO  CERTIFICATION,  1927* 
The   work   in   seed    jxttato   eertification   llie   ])ast   season    lias   been   a 
continuation  of  the  i)rofrram  carried  on  from  1926,  namely,  inspection 
of  stocks  for  certified  seed,  and  development  of  foundation  stocks  of 
certain  varieties  to  be  used  in  the  jjroduction  of  certified  seed. 


Fig.  1.')1.  Two  plaiit.s  of  tin-  <;arnLl  Chili  van-lj'.  i'l;iiit  •■ii  lln  iikIi'  i^  b' althy  ; 
one  on  the  left  infected  with  Icaf-rollinif  mosaic,  a  virus  dis<'as<-.  Note  the  liwarlinK 
in  size,  of  <lisea.sed  plant,  small  leaves  and  sliphtly  rrWlcd.  Taken  from  a  tleld  with 
over  95  per  cent  of  the  plants  infected  with  this  disease. 

Out  of  a  total  of  102  acres  entered  for  certification,  82  were  certified, 
with  a  production  of  approximately  17..S00  bushels  of  certified  seed. 
Stocks  certified  have  been  mostly  of  the  British  Queen  variety,  which 
is  produced  for  the  early  potato  prrowers  of  the  southern  coastal  dis- 
tricts, larj,M'ly  in  San  I)ie<ro  County.  Eifjlit  carloads  of  this  variety 
were  shii)ped  last  season,  and  over  twelve  this  season,  a  50  ])er  cent 
increase.  A  furtlier  healthy  «rrowth  in  the  production  of  c<'rtified  .seed 
of  this  variety  is  expected  next  year.  This  stock  has  bem  produced  in 
the  northern  part  of  ^larin,  Sonoma.  Mciidociiio  and  Ilmnboldt 
counties. 

The  development  of  foundation  stocks  has  been  centered  almo.st 
entirely   on   the   Pride   of   Wisconsin    or   White   Rose   variety.      This 

•  By  J.  E.  Currey,  Specialiat  In  Charge. 
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variety  is  grown  on  about  two-thirds  of  tiie  potato  acreapfc  of  tiie  state. 
No  stoeks  have  been  found  sufficiently  free  of  virus  diseases  to  certify 
for  seed,  whicli  is  unusual  in  consideration  of  tlie  hirj^e  acrea<2^e 
phinted.  Stocks  imported  into  tlie  state  to  date,  while  usually  some- 
what better  than  local  fjrown  stocks,  still  are  far  from  the  standards 
which  it  is  necessary  to  maintain  in  seed  potato  certification. 

The  above  work  has  been  carried  on  with  growers  in  the  Tehachapi 
mountains  and  northern  counties,  by  the  use  of  the  tuber  unit  method 
and  seed  plot  sj'stem  combined.  In  some  instances  progress  has  been 
made,  and  in  others  very  little  headway  was  i)ossible  (luc  to  the  presence 
of  a  large  number  of  insect  carriers  of  the  virus  diseases.  In  order  to 
speed  up  this  work  and  make  progress  more  certain.  ])lans  have  been 
made  to  use  the  tuber-indexing  method  of  determining  healthy  tubers, 
in  connection  with  the  tuber-unit  and  seed  plot  work.  The  tuber- 
indexing  is  accomplished  by  cutting  an  eye  with  a  sulificient  amount 
of  tuber  to  make  a  seed  piece  for  planting  from  each  tuber,   and 


Fig.  15:'.  on  ri^ht  yield  of  lu-althy  hill  of  CJarnct  Chili,  2  lbs.  4  oz.,  all  marketable 
tubers.     On  left  yield  of  leaf  rolling  hill  of  Garnet  Chili — 10  oz.,  no  marketable  tubers. 

planting  this  in  a  greenhouse  or  nursery  during  the  winter  to  deter- 
mine if  such  tuber  Avill  produce  healthy  plants.  A  careful  record 
is  kept  of  each  tuber  and  seed  piece  ])lanted.  Only  those  producing 
h(>althy  plants  are  saved  to  plant  in  the  field  the  following  season  by 
tlie  tuber  unit  and  seed  plot  method. 

This  system  will  give  a  small  amount  of  stock  practically  free  from 
the  important  virus  diseases  for  propagation  purposes.  It  will  greatly 
increase  the  possibility  of  growing  stock  containing  a  low  percentage 
of  such  diseases,  thereby  eliminating  the  necessity  of  working  with 
.stocks  that  contain  such  high  percentages  as  to  make  the  results  of 
improvement  doubtful  for  the  next  sea.son.  Two  problems,  the  mask- 
ing of  symptoms  under  field  conditions,  and  the  rapid  increase  of 
in.sect  carriers  of  the  disea.ses,  make  improvement  by  field  roguing 
alon(>  a  very  difficult  task  under  California  growing  conditions.  The 
tuber  index  method,  supplementing  the  work  of  tuber-unit  planting 
and  seed-plot  work,  will  be  a  great  help  in  the  develoi)ment  of  founda- 
tion stocks. 

The  Bureau  at  present  is  doing  this  work  with  the  cooijcralion  of  a 
Sacramento  nursery.  The  future  no  doubt  will  develop  the  nee<l  of 
larger  greenhouse  space,  built  especially  to  take  care  of  this  type 
of  work. 
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TUBER  INDEXING  AS  A  METHOD  FOR  DEVELOPING  FOUN- 
DATION SEED  POTATO  STOCKS 

1!\    J.    i-;.    CuiiUKV,    I'olalo   Spt'cialisl 

THE  liniitiii}^  fju-lor  iii  the  development  of  stocks  of  seed  i)otatoo8 
suitable  for  eertificatioii  is  larprely  control  of  the  virus  diseases, 
represented  by  the  three  groups — mosaic,  leafroU  and  spindle- 
1  uber.  This  is  true  for  every  seed  potato  growing  section  in  tiie  United 
States  wth  perhaps  one  or  two  exceptions.  In  .some  areas  it  is  pos- 
sible to  keep  the  virus  diseases  to  a  niiniinum  percentage  by  lield 
roguing,  .seed  plot  or  tuber-unit  i)lanting.  These  methods  are  suitable 
to  the  northern  states  where  cool  growing  summer  temi)eratures  prevail 
and  insect  carriers  of  the  diseases  are  at  a  minimum. 

Fai-ther  south,  where  highei-  summer  temperatures  and  mild  winters 
exi.st,  other  methods  must  be  emph)yed.    The  ma.sking  of  masaic  symp- 


^^^m 

1 

^4fe*—  t^JlL^ 

II 

Fig.    !.">:!.      Tubir  iii(li>x<s  iilaiitid   f^'.'  I'm'  llii.ii.--;iii(|   tul.<is 


toms  during  the  growing  season  is  caused  by  high  growing  temperatures, 
producing  a  condition  impossil)lc  of  diagnosis.  Mild  winters  with  high 
summer  temperatures  aid  th(>  early  and  rai)id  in<'rease  of  insect  car- 
riers, such  as  aphis.  A  very  large  increase  in  these  diseases  conse- 
quently often  is  evident  the  foMowing  season.  An  infection  as  small 
as  T)  per  cent  often  will  increase  to  50  or  KKJ  per  cent  in  a  single  .sea.son. 
Therefore  it  is  necessary  for  potato  growers  in  these  more  southern 
sections  to  have  for  propagation  each  year  a  small  amount  of  stock 
j)ractically  free  from  these  virus  diseases.  This  stock  shoubl  be  grown 
by  it.self  and  kept  sufficiently  i.solated  from  other  jiotatoes  to  prevent 
possible  outside  infection.  It  must  be  developed  from  stocks  already 
carrying  very  high  percentages  of  the  disease.  In  the  case  of  the 
variety  Pride  of  Wi.sconsin  or  White  Rose,  a  variety  largely  planted 
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in  California,  so  far  there  have  been  found  no  lots  eontainiuf?  what 
mifiht  bo  called  low  iiert-entaf^cs  of  the  disease,  and  none  suitable  for 
seed  potato  certification. 

TUBER   INDEXED   STOCK 

Throu<j:h  tuber  indexinj^:  we  fiiul  a  way  1o  obtain  these  stocks.  This 
method  provides  for  removing'  from  each  individual  tuber  an  eye  with 
sufficient  material  surroundinj;  it  to  produce  a  plant,  and  propap^atinfij 
such  seed  piece  under  controlled  {jrowinj;  conditions.  The  plant  thus 
obtained  M'ill  indicate  the  kind  of  plants  that  may  be  expected  from 
the  tuber  in  field  planting.  Equipment  necessary  for  this  work  con- 
sists of  a  greenhouse  or  nursery,  M^here  temperature  conditions  can  be 
controlled,  as  the  growing  usually  is  done  during  the  winter  months 
and  it  is  only  under  certain  temperatures  that  correct  disease  symp- 
toms are  obtained. 

SOIL 

Soil  used  should  contain  all  the  elements  necessary  to  produce  a 
rapid  and  vigorous  growth.  The  ordinary  composts  used  in  the  green- 
house usually  uill  be  sufficient,  or  any  loam  soil  with  a  heavy  appli- 
cation of  barnyard  fertilizer  mixed  in  thoroughly.  It  is  well  also  to 
add  any  element  that  is  lacking  in  the  soil  by  the  use  of  a  readily 
available  commercial  fertilize)-.  Six  inches  is  a  good  depth  for  the 
soil,  although  this  may  be  deeper  with  good  results.  This  depth  allows 
space  for  a  fair  root  development  and  also  relains  sufficient  moisture 
to  prevent  rapid  drying  out. 

SIZE  OF  TUBERS  USED 

Tubers  used  may  be  of  any  size,  but  that  which  will  average  two 
ounces  to  the  eye  for  later  propagation  may  be  considered  best.     This 


Fig.   154.     Same  as  figure  I't'.i,  three  weeks  later. 
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Avill  usually  be  from  a  twelve  ounce  up  tuber,  depending?,  of  course,  on 
the  variety,  as  some  varieties  produce  more  eyes  than  others.  Large 
tubers  are  profitable  to  use,  provided  they  have  plenty  of  eyes. 

CUTTING    SEED 

The  seed  piece  is  cut  from  any  part  of  the  tulxn-.  Wlicn  taken 
from  the  Ijlossom  or  seed  end  sprouting  will  take  place  more  quickly, 
depending  upon  the  length  of  tlie  rest  period  the  tuber  ha.s  passed 
through.  With  normal  stock  tlie  blossom  end  usually  will  produce  a 
more  vigorous  plant. 

Up  to  date  no  experimental  evidence  has  proven  that  one  part  of 
the  tuber  may  be  infected  with  a  virus  disease  and  the  balance  healthy. 
The  translocation  of  the  starch  from  the  leaf  to  the  tuber  is  a  fairly 
rapid  process,  being  at  its  maximum  in  the  leaf  at  (5  p.m.,  and  at  its 


Fig.  155. 


Showing   method   of  cutting  seed   piece.s   for   tuber   indexing  and   al.so 
manner  of  labeling. 


minimum  at  about  midnight.'  Also  the  blossom  end  of  the  tuber 
is  the  fastest  growing  portion  and  it  is  doubtfid  if  the  flow  of  sap 
would  stop  at  the  stem  end  and  not  carry  on  to  the  remainder  at  any 
time  during  its  connection  with  the  upper  portion  of  the  plant.  The 
activity  of  the  cells  during  transjnration  and  respiration  proce.s.se.s, 
and  the  interchange  of  cell  i)n)(lucts  also  eventually  would  result  in 
the  infection  of  all  ])art.s  of  the  tuber  with  any  virus  which  happened 
to  be  loeated  in  any  one  j)()rti()n.  No  proof  so  far  has  been  offered  to 
indicate  the  need  of  testing  any  special  part  of  the  tuber,  for  instance, 
the  stem  end. 

Blocky  seed  pieces  will  decay  b'ss  readily  than  thin  or  poorly  shaped 
pieces.  Pieces  one-half  ounce  to  one  ounce  in  weight  are  suflficiently 
large  to  produce  a  good  growth  and  give  the  plant  a  proper  .start, 
depending  sonf^'what  on  the  character  of  the  seed.  Properly  grown, 
vigorous  .seed  will  do  well  with  smaller  pieces.  Figure  3  .shows  a 
desirable  method  of  cutting  the  seed  pieces. 
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DEPTH  AND  DISTANCE  HETWEEN  PLANTINGS 

Experience  has  shown  that  two  to  three  inches  is  a  good  depth  to 
plant  the  seed  piece.  Root  formation  takes  place  at  the  base  of  the 
sprout  and  at  the  nodes  up  to  the  surface  of  the  soil.  This  depth  of 
planting:  allows  sufficient  space  for  root  formation  to  produce  a  vigor- 
ous plant. 

Very  good  results  have  been  obtained  by  the  Department  in  plantings 
two  inches  apart  in  the  row,  with  rows  four  inches  apart.  With 
spacings  as  clo.se  as  this  it  is  neces.sary  to  go  through  and  cut  out  the 
plants  that  first  become  large  enough  for  diagnosis,  permitting  those 
of  slower  growth  +o  develop.  Three  inches  apart  in  the  row  and  three 
inches  between  rows  gives  a  better  arrangement  for  limited  space. 
Greater  distances  in  the  row  and  between  the  rows  help  greatly  in 
eliminating  errors  and  should  be  used  whenever  possible. 

METHOD    OF   PLANTING   AND    CARE   OF    RECORDS 

Operations  of  cutting  seed,  planting,  numbering  and  labeling  all 
must  be  arranged  and  performed  in  a  systematic  manner  in  order  to 
eliminate  errors.  Numerous  errors  will  creep  in  and  nullify  the  accu- 
racy of  the  work  unless  a  definite  system  is  adopted  and  applied  in  every 
step.  There  should  be  suifieient  cheeks  to  determine  at  intervals  of 
every  ten  or  twenty  tubers  that  labels  on  them  coincide  with  corres- 
ponding labels  on  the  index. 

The  following  .sy.stem  adopted  b.y  the  Department  in  its  work  has 
proved  very  satisfactory.  Fifteen  to  twenty  tubers  were  laid  out  in 
order  near  the  planting  space.  Tubers  were  marked  by  writing  the 
proper  number  on  the  surface  with  an  indelible  pencil.  The  seed 
pieces  then  Avere  removed  and  laid  in  order  with  the  tubers.     Next 


Fio.   15G.     I'lunling   board   s|)act.'d   at   regular   inlerval.s  for   planting  seed   pieces. 
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stroiifr  rubber.  Those  re- 
main firmly  attached  and 
can  bo  placed  in  sacks  for 
storinj;,  thus  holdinfr  their 
identity  for  later  sortinj;. 
He  fore  removiii<r  from 
the  place  of  planting, 
the  labeled  tubers  were 
cheeked  up  carefully  as 
to  the  corresp()ndin<; 
numbers  on  stakes,  and 
any  irregularity  cor- 
rected. This  is  very  im- 
portant as  one  mistake, 
uide.ss  corrected,  m  a  y 
throw  out  of  rotation  a 
large  number  of  tubers. 
(Fifruro  InG  shows  the 
planting:  board  with 
marks  for  seed  pieces  to 
be  |)hinted  at  re<;ular  in- 
tervals.) 

TEMPERATURES 

Temperatures  to  be 
maintained  in  the  green- 
house will  vary  in  accord- 


the.se  were  picked  up 
in  order  and  planted 
by  using  a  pointed 
stick  of  proper  size  to 
make  an  openiiif;  in  the 
soil.  A  board  with  the 
proper  plant ing  spaces 
marked  off  and  proper 
width  to  prive  the  dis- 
tance between  rows 
was  used  (Fig.  loG). 
With  the  seed  pieces 
planted  in  order  at  the 
markings  on  the  plant- 
ing board,  stakes,  con- 
sisting of  pot  labels, 
were  placed  in  front  of 
the  seed  pieces.  The 
stakes  had  been  num- 
bered previously,  and 
being  in  order  were 
placed  readily  at  the 
marks.  A  numbered 
tag  then  was  fastened 
to     each     tuber     bv     a 


Fio.  158.  An  index  showinK  mild  mosaic  8ymp- 
tom«,  slight  ruffling  and  wrinkling.  Mottling  not 
visible  in  photograph. 
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ance  with  the  type  of  virus  disease  for  which  it  is  desired  to 
()l)tain  symptoms,  ('omparativcly  lii<;h  temix'ratiircs  may  be  main- 
tained for  s})in(Ue-tub('r,  but  mosaic  re(|uiros  h)wer  temperatures  witli 
a  constant  no  lii<rher  tiian  71.6°  F.  At  this  temj)erature  mihl  mosaic 
will  sliow  only  sliy^ht  and  dilfused  mottlinp:,  with  wrinklinj^  and  ruffling 
also  disappearing:.  At  78.8°  F.  sym])toms  of  mottling  disappear 
entirely,  as  previously  has  been  described  for  Green  jMountain  and 
Bliss  Triumph  varieties.-  The  Pride  of  Wisconsin,  or  White  Rose, 
as  known  in  California,  and  designated  by  Prof.  William  Stuart  of  the 
United  States  Department  of  Agriculture  as  American  Giant,  is  similar 
to  the  Bliss  Triumph  in  its  characteristics  of  easily  masking  symptoms 
of  mosaic  under  high  temperatures,  so  we  may  conclude  the  above  tem- 
peratures will  ai)ply  to  it.  At  an  average  maximum  of  71.4°  F.  during 
the  day  and  an  average  minimum  of  51.8°  F.  at  8  o'clock  in  the  morn- 
ing, the  symptoms  of  mild  mosaic  were  very  distinct.  At  these  tem- 
peratures what  Prof.  M.  B.  IMcKay,  of  the  Oregon  Agricultural  Experi- 
ment Station,  has  designated  as  super-mild  mosaic  (distinct  slight 
mottling  with  no  wrinkling  or  ruffling  of  the  leaf),  was  plainly  visible. 


KiG.  15'J.  An  index  showing  rugose 
mosaic,  with  extreme  ruffling,  wrinltling 
and  dwarfing.  Mottling  or  streaking 
symptoms  not  visible  In  photograph. 


Fig.  IfiO.  Plant  of  Pride  of  Wi.scon- 
sin  with  symptoms  somewhat  similar  to 
those  of  leafroll,  Inil  caused  by  spindle 
sprout. 


It  is  impossible  to  hold  the  temperatures  of  an  ordinary  greenhouse 
constant,  but  they  should  be;  maintained  sufficiently  low  to  bring  the 
average  down  to  where  tin;  .symptoms  will  show  readily.  IMaximum 
temperatures  may  run  as  high  as  80°  F.,  but  should  not  prevail  more 
than  two  or  three  hours,  if  all  types  of  mo.saic  are  to  be  read  easily. 

Figures  157,  158  and  159  show  the  type  of  healthy  ])lants,  and  two 
types  of  mosaic  (mild  and  rugose),  obtained  at  the  above  temperatures. 

Definite  spindle-tuber  and  leafroll  symptoms  do  not  seem  to  be 
prevalent  in  the  variety  Pride  of  Wisconsin,  and  may  be  disregarded 
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iiulil  further  invest i^'at ion.  Fijr.  IGO  is  <riven  to  illustrate  a  type  of 
|)l;mt  obtained  that  shows  leafroll  syiiiptoiiis.  Xo  detinite  symptoms  of 
sj)iiulle-tul)er  were  obtained.  If  eonstant  temperatures  of  80  F.  eould 
be  maintained,  more  mi};ht  be  learned  in  rejrard  to  it,  but  as  it  is  not 
seen  readily  under  field  conditions  in  California  it  may  be  assumed 
safely  not  to  be  a  factor.  If  it  becomes  .so,  it  will  be  necessary  to  run 
a  second  set  of  tuber  indexes  under  higher  temperatures  in  order  to 
show  proper  symptoms. 

orTsuu:  ixfkctiox 

Care  must  l)e  exercised  to  keep  all  stock  free  from  insect  carriers, 
such  as  the  aphis.  Schult/,  and  Folsom'  have  shown  that  throujrh 
fjenera  of  aphids,  Mdcntsiphinn   sohmifolii  Aslimead,  Mjjzus  pcrsicac 

Sulz.,  and  Aphis 
(I  hb  rev  iota  Patch., 
transmit  virus  dis- 
eases, so  the  presence 
of  any  ai)hids  will  in- 
dicate a  danp:er  of 
spreadin<r  the  disease 
from  plant  to  i)lant.  If 
any  other  jjlants  are 
present  in  the  «rreen- 
house  or  if  ventilators 
are  not  properly 
screened,  jilants 
should  be  examined 
every  tlay  for  these 
insects  and  careful 
spraj'ing  done  with 
black-leaf  forty  if  any 
are  found.  Fumifra- 
tion  with  calcium 
cyanide  is  recom- 
mended by  the  Uni- 
ted States  Depart- 
ment of  Agrictdture.^ 

coNciir.^loN 

The  value  (d'  tuber 
indexing  depeiuls 
upon  the  accuracy  of 
the  work  performed 
in  the  f^rcen house, 
final  desi<rnation  as 
healthy  of  tubers  to 
be  ])lante(l  and  the  hanillin^'  of  such  stock  in  the  liekl  for  incrcasinj; 
to  plant  larger  acreages.  This  method  is  being  ased  by  the  California 
Departnu'nt  of  Agriculture  to  obtain  healthy  tubers,  and  the  follow-up 
work  in  the  field  will  be  as  ijitensive  as  the  greenhouse  work.  All 
stock  will  be  planted  by  the  tid)er-unit  method  under  its  supervision, 
and  carefully  inspectt-d  during  the  gi'owing  season,  as  it  is  realized 
that  proper  benefits  will  not  be  obtained  ofherwi.se  from  the  immense 


•  {  lutpi  r   Itiil'  \'  s   M  .iilv    l..r  ill 


MONTHLY   BULLETIN.  619 

amount  of  detail  work  necessary  in  tuber-indexing.  It  is  not  recom- 
mended as  a  method  to  be  used  by  the  commercial  potato  seed  grower 
or  others,  except  under  expert  supervision. 
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BUREAU  OF  FIELD  CROPS 

L.  M.  Jkffers,  Cliiff 

IX  TlIK  organization  ol"  the  Depart lucnt  of  Agriculture  of  Cali- 
fornia those  duties  anil  i)roblenis  relating  to  the  insi)ection  and 
standardization  of  field  crops  and  seeds  grown  or  marketed  are 
grouped  under  the  l>ureau  of  Field  ('rops.  The  administration  of  the 
California  Wareliouse  Act  also  is  an  inii)ortant  duty  of  this  Bureau. 

The  most  active  functions  of  the  Hureau  of  Field  Crops  may  be 
classed  as:  Grain  Inspection  and  Grading  IService,  Bonded  Warehouses, 
Seed  Inspection  and  ('otton  Classing.  Among  thase  activities  in  the 
developmental  stage  are  cotton  seecl  certification,  hay  standards  and 
improved  marketing,  bean  standards  and  marketing,  and  the  general 
study  of  increased  use  of  standards  in  the  marketing  of  all  California 
field  crops. 

This  work  origiiuilly  was  carried  on  under  the  Director  of  Agricul- 
ture by  authority  of  the  (irain  Standardization  Act  (Statutes  1!)21, 
chapter  718)  ;  tlie  California  Seed  Law  (Statutes  1921,  chai)ter  09:])  and 
the  Certified  Cotton  Seed  Act  (Statutes  1925,  chapter  385).  The 
(train  Staiulardization  Act  has  been  superseded  by  the  California 
Field  Crops  Insj)ection  Act  (Statutes  1927,  chapter  27). 

The  compulsory  labeling  phase  of  the  California  Seed  Law  becomes 
a  regulatory  function,  while  all  other  work  performed  bj'  this  Bureau 
is  optional.  Standardization,  certification  or  inspection  enterprises, 
when  on  a  strictly  oplioiuU  basis,  immediately  recpiire  associated  educa- 
tional work  to  bring  thcju  into  general  u.se.  It  is  a  hunuui  tendency 
reflected  in  any  industi-y  to  place  relatively  high  importance  on  legal 
freedom  of  operation.  Such  i-esislance  as  results  is  worn  away  by 
familiai'ity  with  the  benefits  to  be  derived  from  a  new  service  and 
must  be  accompanied  by  ediu-ational  work. 

At  the  close  of  the  year  .'51  individuals  were  employed  under  tiiis 
Bureau,  including  four  in  admijusti-ation  and  miscellaneous,  fourteen 
in  grain  ins{)ection.  nine  in  seed  inspection  and  seed  laboratory  and 
four  in  bonded  warehouses. 

GRAIN    INSPECTION    AND   GRADING* 

Much  might  be  written  relative  to  the  buying  and  .selling  of  grain  in 
California  on  an  insjx'ction  .system  based  on  correct  standards.  In  pre- 
vious annual  reports  and  articles  prepared  by  this  bureau  this  j)hase  of 
marketing  has  been  discu.sscd  in  detail  and  will  not  be  repeated  again 
in  this  summary.  However,  there  is  printed  elsewhere  in  this  i)ubli- 
cation  an  article  on  "Standardization  and  Inspection  of  Field  Crops 
Products"  which  treats  of  these  topics.  It  is  sufficient  to  .say  that  in 
California,  unlike  most  important  grain  states,  the  nuirketing  of  these 
commodities  is  still  in  the  transition  j>criod,  pa.ssing  from  the  obsolete 
nu^thods  of  selling  on  samjjle  alone  over  to  the  more  satisfactory  and 
eflKcient  system  of  selling  and  buying  on  definitely  determined  quality. 

By  the  California  Field  Crojjs  Inspection  Act  api)roved  April  (i, 
1927,  the  Director  of  Agricidture  is  authorized  to  commission  any 
inspector  who  may  issue  inspection  certificates  for  tho.se  commodities 

•Report  prepared  by  R.  C.   HaL-don,  SupterviBing  Orain  Inspector. 
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for  wliii'li  state  standards  arc  adopted.  Under  this  organization  tiiis 
bureau  maintains  jjrain  inspection  offices  at  Sacramento,  Stocicton, 
Vallejo  and  San  Franci.sco  in  chai-<i;e  of  bonded  and  licensed  inspectors. 
Also  };rain  inspectors  of  the  Grain  Trade  Association  of  the  San 
Francisco  Cluunber  of  Comnierce  and  the  Los  Anj^eles  Grain  Exchange 
have  been  authorized  by  the  Director  to  inspect  grain  at  these  two 
markets.  Along  with  the  general  grain  inspection  work  it  is  important 
also  to  note  that  the  California  rice  industry  made  extensive  use  of 
state  inspection  service  in  marketing  a  large  part  of  the  1926  crop  as 
brown  and  milled  rice. 

State  grain  inspection  has  made  gi-adual  progress  since  1921  when 
first  it  w^as  inaugurated  in  California,  and  the  past  year  brought  a 
greater  volume  to  this  .service  than  any  previous  year.  Comparisons 
of  certificates  issued  on  a  commodity  basis  are  shown  in  Table  1  for 
1925,  1926  and  1927. 


TABLE  1-TOTAL  GRAIN  INSPECTION  CERTIFICATES  ISSUED  EACH  MONTH  IN  1925, 1926  AND  1927 

Corn 

Wheat 

Oats 

Months 

1925 

1926 

1927 

1925 

1926 

1927 

1925 

1926 

1927 

26 
43 
37 
11 
40 
29 
27 
23 
38 
43 
32 
62 

65 
27 
12 
15 
91 

179 
81 

120 
38 
76 

127 
52 

64 
86 
100 
66 
66 
66 
67 
36 
65 
49 
39 
81 

32 
18 
1 

14 
24 
40 
79 
83 
120 
09 
80 
45 

20 
27 
30 
25 
39 
32 
301 
325 
191 
162 
269 
136 

150 
126 
187 
184 
236 
122 
488 
435 
346 
174 
175 
176 

3 

5 

March 

1 

9 

8 

May 

4 

2 

i 

2 
5 
16 
58 
17 
33 
15 

13 

July 

23 

2 

1 

October 

6 

2 

1 

Totals 

411 

883 

785 

605 

1,557 

2,799 

3 

147 

77 

Barley 

Rice 

Grain  Sorghums 

Months 

1925 

1926 

1927 

1925 

1926 

1927 

1925 

1926 

1927 

January 

1 
5 

16 
8 

7 

64 

36 

176 

147 

111 

6 

1 

6 

185 

492 

334 

185 
293 
119 
112 
93 
44 
31 
16 
94 
438 
446 
377 

63 
408 
532 
331 
169 
265 

95 
1 

24 
399 
770 
758 

3 
15 
8 

2" 

12 
9 
4 
5 
2 
4 
16 

20 

5 

() 

18 

20 

It 

13 

5 

II 

43 

73 

33 

27 

February 

41 

March 

44 

April 

1 

13 
33 
8 
38 
22 
63 
14 

35 

May 

5 

i 

3 
4 

1 
2 

27 

June 

1 

10 

28 

July 

13 

August... 

14 

16 

October     .   . 

63 

2 

1,34 

123 

Totals... 

19 

16 

218 

1.565 

2,248 

3,815 

80 

258 

565 

3—59098 
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Beans 

Miscellaneous 

ToUls 

Montha 

1925 

1926 

1927 

1925 

1926 

1927 

1925 

1926 

1927 

1 

69 
145 

82 
201 
213 
193 
131 
111 
17! 
300 
010 
400 

291 
352 
168 
170 
248 
209 
431 
483 
404 
741 
952 
615 

323 

674 

March 

872 

April 

826 

May 

504 

1 

2 

1 
1 
4 

I 

507 

July 

721 

497 

e 
1 

2 

491 

October 

I 

717 

1 

1,184 

2 

11 

1,164 

Totals  .          

2 

1 

11 

1 

14 

9 

2.688 

S.124 

8,279 

The  number  of  <rrain  inspcH'tioii  ('crlificatcs  issued  eaeh  nionlh  from 
each  of  the  state  operated  insiji'i-tion  olliees  for  the  i)ast  two  years  are 
recorded  in  Table  2. 

TABLE  2- TOTAL  GRAIN  INSPECTION  CERTIFICATES  ISSUED  EACH  MONTH  FOR  EACH  OFFICE  IN  1927 

AND  1928 


Months 

Sacramento 

SanF 

-ancisco 

Stockton 

Va 

lejo 

ToUl 

1926 

1927 

1926 

1927 

1926 

1927 

1926 

1927 

1926 

1927 

187 

293 

121 

113 

96 

53 

35 

25 

109 

444 

488 

387 

76 
202 
333 
172 
101 
174 
105 
12 
25 
387 
756 
674 

41 
6 
2 
7 
2 
6 

23 
25 
40 
9 
57 
36 

21 
234 
230 
172 
75 
121 
81 
69 
87 
58 
93 
131 

0 
0 
0 
0 
0 
0 

11 

46 
111 

79 
110 

56 

51 
86 
89 
44 
42 
74 
134 
87 
39 
76 
138 
156 

03 

53 

45 

50 

150 

210 

362 

387 

144 

209 

297 

136 

175 
152 
220 
237 
28>i 
138 
401 
329 
340 
196 
197 
203 

291 
352 
168 
170 
248 
269 
431 
483 
4(M 
741 
952 
615 

323 

February 

March 

074 
872 

625 

May - 

504 

507 

July 

721 

497 

491 

()(tol)or 

717 

1.184 

1.164 

Totals 

2,351 

3,017 

255 

1,372 

413 

1,016 

2,106 

2,874 

5.124 

8.279 

COTTON  CLASSING 

State  cotton  classiiijr  was  established  first  in  tlie  I'aU)  N'erdc  ValU'V 
in  1!>2;5  in  response  to  reciuests  from  cotton  «rro\vers  from  that  area. 
The  service  was  continued  tliere  dnrinj,'  the  foll(>win<:  market iii";  season, 
chi.ssiiifr  offices  also  bein<r  o|)ened  at  Fresno  and  IJakcrsficld.  At  the 
two  San  .loafiuin  Vallt'V  locations  this  service  was  maintained  for  tliree 
years,  or  to  the  close  oi'  the  market  intr  season  of  the  li>LMi  crop.  There 
were  no  cotton  classing'  otlices  opeialed  by  this  depart ment  dnrin<;  tlie 
past  marketing  season. 

All  indications  point  to  a  most  important  a(lvanta<re  by  this  service 
to  the  cotton  jjrower  in  each  locality,  althou^di  the  use  made  of  it  did 
not  justify  its  continuation  by  this  Department.  The  most  profjre.ssive 
farmers  in  eacli  area  made  full  use  of  the  .service  and  were  enthusiastic 
su])porters.  but  their  etVorts  alone  were  not  ample  t(»  sup]»«»rt  tliis 
activity,  (,'ertain  economic  factors  in  the  cotton  industry  in  this  state 
were  instrumental  in  bmitin<r  the  demands  fop  state  cbissinjr.  Before 
the  department    arrived    at    a   detiiiit<'   decision   to  abandon   tliis   work 
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cotton  growers  and  bankers  were  given  full  opportunity  to  survey  the 
situation,  but  they  could  see  no  liope  of  a  larger  use  of  the  s(>rvicc  for 
the  marketing  of  the  1927  cro[). 

Those  authorities  from  other  localities  who  are  most  interested  in 
official  grading  and  classing  of  cotton  as  an  aid  to  good  marketing  have 
expressed  the  belief  that  state  cotton  classing  in  California  was  a 
basic  need  to  the  industry.  It  seems,  however,  to  have  been  in  advance 
of  the  time  that  the  industry  clearly  could  foresee  the  advantages  to 
be  gained  through  having  all  cotton  classed  by  a  disinterested  party 
rather  than  selling  without  knowledge  of  quality.  A  further  review 
of  the  data  of  cotton  classing  at  Fresno  and  Bakersfield  for  the  past 
three  years  is  presented  in  another  article  in  this  publication. 

BONDED   WAREHOUSES* 

The  California  Warehouse  Act  is  operating  primarily  to  encourage 
the  proper  storage  of  agricultural  products,  to  eliminate  unsound 
practices  in  warehousing  and  to  facilitate  the  financing  of  stored  prod- 
ucts in  a  way  that  will  permit  orderly  marketing. 

State  bonding  of  warehouses  is  optional  with  the  operator,  but  may 
be  accomplished  if  the  warehousing  institution  chooses  to  meet  the 
specific  requirements  necessary  to  qualify  under  this  sj'stem.  When 
ajijilication  for  license  is  submitted  a  preliminar}^  examination  is  made 
of  the  ])hysical  condition  of  the  storage  house.  If  this  is  satisfactory 
the  financial  status  and  reliability  of  the  applicant  and  the  correctness 
of  the  title  or  lease  to  the  property  are  examined.  If  these  factors  are 
sound  the  warehouseman  files  with  the  state  the  necessary  surety  bond 
and  the  license  is  issued.  Through  the  period  that  the  license  is  in 
force  subse(iuent  insi)ections  and  checks  of  stored  commodities  and 
records  are  made  at  irregular  intervals  by  the  department  warehouse 
inspectors. 

The  rules  and  regnlations  which  must  be  observed  in  the  opei-afing 
of  a  bonded  warehouse  are  as  simple  as  consistent  with  good  storage 
and  careful  business  operation.  The  utmost  care  is  observed  in  order 
that  any  warehouse  receipt  issued  by  a  California  bonded  warehouse 
may  be  received  as  the  best  possible  collateral  in  financing  the  handling, 
holding  or  marketing  of  the  stored  products.  The  integrity  of  a  ware- 
bouse  receipt  upon  which  a  bank  is  called  to  loan  money  is  a  matter 
of  first  importance  and  unless  the  receipt  carries  the  complete  security 
that  is  inii)lie(l,  the  character  of  the  whole  transaction  is  afl'ected. 

Bonded  warehouse  receii)ts  are  iniiform  in  terms  aiul  can  be  used  by 
depositors  as  collateral  for  loans  from  any  bank.  The  Federal  Inter- 
mediate Credit  Bank  demands  bonded  warehouse  receipts  in  making 
loans  on  agricultural  products  in  storage.  The  receipts  are  being 
u.sed  extensively  by  tlie  largest  agricultiiral  commodity  marketing 
associations  throughout  the  state  in  order  to  secure  large  loans  at 
reasonable  interest  rates  from  the  Federal  Intermediate  Credit  Bank 
to  carry  out  their  program  of  marketing.  The  saving  to  (lej)ositors  in 
interest  alone  is  enormous  and  annually  amounts  to  sevei-al  hundred 
thousaiul  dollars.     By  taking  advantage  of  these  better  intei'est  rates 
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the  commodity  need  not  be  thrown  immediately  on  the  market  at 
liarvest  time,  but  may  be  supplied  more  jrradually;  this  ultimately 
results  in  much  better  prices  to  the  producer. 

In  September,  lil'Jf),  a  cooperative  afrreement  provided  lor  tlie  joint 
administration  in  California  of  the  United  States  Wareliouse  Act  and 
the  California  Warehouse  Act.  This  terminated  July  1,  11)127,  and  was 
not  renewed. 

The  j)ast  year  has  shown  tlie  jrreatest  demand  for  the  bond  in  <?  of 
warehouses  since  the  service  was  inaujrurated  in  1921.  In  Table  ii  are 
recortled  the  monthly  totals  of  state  bonded  warehouses  for  the  past 
tW'O  years. 


TABLE  3-NUMBER  OF  CALIFORNIA  BONDED  WAREHOUSES  UNDER  LICENSE  BY  MONTHS  IN  1926-1927 


Month 


January. 
February 
March... 

April 

\fiy.... 
Jane 


1926 


1927 


Month 


July 

August... 
September 
October... 
November, 
Deccmber. 


1926 


1927 


93 
95 
103 
126 
141 
151 


From  Table  3  it  will  be  noted  that  during  the  last  four  months  of 
the  year  there  was  an  extensive  increased  demand  for  licenses.  This 
increase  of  54  new  licenses  included  IS  Avarehouses  for  dried  prunes  and 
apricots,  while  the  remainder  covered  larjrely  warehouses  for  the  stor- 
a<?e  of  rice.  In  Table  4,  which  follows,  are  shown  the  number  of  houses 
and  the  licensed  capacity,  <;rouped  by  commodities  as  of  the  beginning 
and  close  of  the  calendar  year: 

TABLE  4-CALIFORNIA  BONDED  WAREHOUSES  AND  COMMOOITIES  STORED 


Commodity 

January  1,  1927 

Dcccmbe 

r  31.  1927 

No.  of  whsea. 

Capacity 

No.  of  whari. 

Capacity 

26 

55 

15 

1 

296.850  toil* 

207,013  toiie 

3,2))6,nuO  ca«c8 

76,000  gab. 

49 
84 
IS 

1 
3 

363.750  tona 

362.575  tons 

3.529,000  caan 

76.000  gala. 

NuU                                         

590  tons 

Totals 

97 

151 

At  the  close  of  the  year  there  were  4(i  dilTereiit  companies  or  indi- 
viduals licensed  to  conduct  l')!  California  bonded  warehouses.  The 
surety  bonds  filed  with  the  I)ei)artmeut.  to  secure  the  faithful  i)er- 
formance  of  obligations,  totaled  $Mr)7,4(K). 

If  the  licensed  capacities  for  commodities,  as  shown  in  Table  4,  for 
December  31,  were  filled  but  once  during  a  year,  such  commodities 
would  equal  about  $1.^),0()(),()0()  in  value,  on  a  farm  price  basis.  Cali- 
fornia I)onded  warehouses  actually  are  filling  an  important  place  in  the 
marketing  procedure  of  the  nonperishable  jtrodncts  fiom  the  farms. 
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SEED    LABORATORY* 

In  the  administration  of  tlie  California  Soed  T;aw  the  Department 
maintains  a  seed  laboratory  at  Saei-amento  and  carries  on  insjiection 
^York  tiiroufrhont  the  state.  Thronjjh  the  facilities  of  the  laboratory 
the  jirower  is  able  to  <j:et  technical  information  as  to  the  quality  of  the 
seed  which  he  expects  to  use.  Such  a  service  should  result  in  better 
crops,  a  partial  prevention  of  the  introduction  of  new  weed  pests  and 
a  reduction  in  the  spread  of  weeds  already  found  in  California.  The 
examination  of  stocks  held  by  seed  dealers  already  is  leading  to  a  more 
general  and  careful  labeling  of  seed  offered  to  the  public  and  is  a 
material  aid  to  those  growers  who  are  careful  in  the  selection  of  seed 
for  planting. 

The  laboratory  at  Sacramento  is  maintained  cooi)eratively  by  the 
United  States  Department  of  Agriculture  and  the  California  Depart- 
ment. Such  cooperation  gives  to  California  interests  the  benefit  of 
the  experience  and  activities  of  the  Federal  Department  along  with  that 
of  this  Department  and  makes  possible  greater  service.  All  lots  of 
seed  imported  into  the  United  States  through  California  ports  are 
examined  and  passed  upon  by  a  federal  analyst  associated  with  the 
laboratory  in  Sacramento. 

The  services  rendered  by  county  horticultural  commissioners  and  the 
close  relations  maintained  by  these  commissioners  with  the  Depart- 
ment make  possible  a  more  local  service  to  the  growers.  The  seed 
inspection  service  maintains  definite  working  arrangements  with  four- 
teen of  these  commissioners.  There  actually  were  submitted  in  1927  by 
horticultural  commissioners  only  125  sami)les  from  23  counties,  but  a 
conspicuous  increase  in  such  work  is  certain  to  develop.  These  men, 
through  such  cooperation,  are  able  better  to  enforce  certain  quarantine 
regulations  and  also  to  give  greater  protection  to  purchasei's  of  seed. 

In  the  operation  of  the  seed  laboratory  certain  activities  are  along 
investigational  lines,  but  more  properly  may  be  classed  as  developmental 
work.  During  the  year  there  were  538  samples  handled  which  were 
classed  as  investigational.  There  are  many  problems  presented  in  con- 
nection with  laboratory  and  enforcement  work  which  require  special 
study. 

One  of  the  major  weed  problems  of  the  state  is  the  control  of  punc- 
ture vine.  In  cooperation  with  the  Bureau  of  Plant  Quarantine  and 
Pest  Control  and  with  the  horticultural  commissioners  a  large  number 
of  puncture  vine  seeds  were  tested  in  connection  with  various  methods 
of  treatment  used  for  the  control  of  this  weed  pest.  Also  a  study  is 
being  made  of  the  quality  of  vegetable  seeds  distributed  Ihrough  small 
packets.  Out  of  a  total  of  306  packets,  selected  at  random,  about  15 
per  cent  were  found  worthless  for  planting  pur])ases.  The  data 
secured  on  one  year's  study  can  not  be  conchisive  in  work  of  this 
character  and  the  collection  and  testing  of  such  sami)l('s  will  be  con- 
tinued. In  cooperation  with  scvei-al  of  the  seedsmen  in  the  state,  study 
also  is  l)cing  made  of  Ihc  viabilily  of  flower  seeds  held  under  ideal 
.storage  conditions. 

During  the  year  lliere  was  a  total  of  42.S3  samples  received  at  the 
la])oi-atory.  These  were  from  01 G  different  sources,  including  indi- 
vidual farmers,  seedsmen,  cooperative  agencies  and  official  inspectors. 

•Report  prepared  by  W.  S.  Wilkinson,  Jr.,  Seed  Specialist. 
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Tn  addition  to  tlio  above  indicaU'd  minibor  tlicre  woro  134  samples  of 
seed  liaiidled  in  tlie  laboratoi'v,  Avliieli  were  taken  from  lots  imported 
into  tlie  United  States  tlirou'rli  ('alifoniia  jun-ts.  Altlionirh  the  total 
nnmber  of  sami)les  bandied  showed  an  iiierease  over  lil2()  reeeii>ts  of 
only  8.6  per  cent,  the  volnme  of  work  was  increased  in  a  jrreater  pro- 
portion, due  to  the  fact  that  there  was  an  increase  of  9..S  per  cent  in 
the  amount  of  i)urity  work  performed. 

The  samples  received  in  tlie  laboratory  are  divided  into  three  groups, 
namely:  public  service,  fee  samjiles  and  inspection  and  investifration. 
In  accordance  with  the  resrulations  there  is  a  limit  of  10  individual  tests 
per  year  free  to  each  i)erson  oi-  firm,  additional  tests  beinj;  char<red  for 
in  accordance  with  an  esta])lished  fee.  An  individual  test  may  be  for 
I)urity,  jreniiinalion.  examination  or  idenlificalion.  Any  combination 
of  these  individual  tests  nuiy  be  obtained,  ])ut  the  basis  for  calculation 
is  on  number  of  tests  and  not  on  number  of  samjjles.  Table  5  <rives 
in  detail  data  relative  to  the  classification  of  samples  and  the  character 
of  work  perfoi-med. 

Durinfr  1!)27,  1596  fee  samples  were  handled,  yielding:  a  revenue  of 
$1,732.  Durinpr  1026  a  revenue  of  $2,000.90  was  received  for  the 
handlin<r  of  199;")  samples.  The  reduction  in  volume  of  fee  samples  is 
the  result  of  the  establishment  of  a  commercial  seed  laboratory  in  Los 
Anjreles  and  increased  testin<r  in  the  laboratories  of  the  lar<rer  seed 
houses.  Durinj;  the  year  2207  inspections  were  made  by  the  Dejjart- 
ment.  In  this  work  346  insi)ection  sam])les  were  secured  representin<r 
25  different  kinds  of  seed.  It  has  been  iiossible  sli'rhtly  to  increase  the 
inspection  work,  and  more  extensive  and  complete  labeling  is  resulting, 
with  a  decrease  in  the  percentage  of  incorrect  labels. 

Under  the  statutes  a  certain  lot  of  seed  may  be  labeled  in  accordance 
with  the  provisions  of  the  law,  and  yet,  due  to  the  large  tolerance  legally 
permitted,  seed  containing  noxious  weed  seed  may  be  bought.  The 
grower  is  not  expected  to  be  thoroughly  familiar  with  the  technical 
l>rovisions  of  the  law.  although  he  is  justified  in  exjiecting  certain 
protection  from  it  and  the  expeiulitures  of  state  money  in  enforcement 
work.  Careful  consideration  of  sudi  ])oints  in  the  i)resent  law  should 
be  given  by  growers  and  dealers  in  order  that  the  seed  industry  of  the 
state  may  be  jirotected  i)ro]ierly. 

It  was  necessary  to  proceed  with  court  action  in  four  cases.  Tn  three 
of  these  the  di^fendant  jtlead  guilty  and  the  court  assessed  fines  which 
were  suspended.  One  trial,  due  to  a  technicality,  resulted  in  a  verdict 
of  not  guilty.  This  particular  ease  emphasizes  the  need  in  the  law  of 
special  provisions  based  on  quarantine  princi]>les  which  would  enable 
the  state  to  protect  growers  and  dealers  against  shipment  into  tlie 
state  of  seed  which  can  not  be  governed  by  the  provisions  of  the  pres- 
ent law.  The  seed  industry  of  the  .state  should  enjoy  all  passible  legal 
freedom,  but,  above  all  else,  the  jilanter  must  be  given  the  most  useful 
information  j^ossible.  a.s  on  the  success  of  the  farmer  will  de|)en(l  the 
success  of  the  distributors  and  other  a.ssociated  business  activities. 
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THE  GRADE  AND  STAPLE  OF  CALIFORNIA  COTTON 

By  li.   ]•;.   ni.AiH,  Assistant  Cliief,  Rureau  of  Field  Crops. 

k  MOXCi  the  many  specialty  crops  of  California  are  found  not 
l\  only  those  that  succeed  in  certain  areas  alone,  due  to  peculiar 
climatic  recpiirements,  but  also  some  of  the  important  world  crops 
that  as  <rrown  in  this  state  have  become  specialty  crops.  Cotton  is  one 
of  this  second  jrrouj),  for  California  cotton  lias  qualities  that  have 
yielded  better  i)rices  to  the  i)roducer  than  are  common  to  that  vast  area 
of  the  Cniled  States  where  it  larj^ely  is  fjfrown.  Such  (pudities  must  be 
upiield  if  the  California  cotton  jrrower  can  successfully  com])ete  with 
these  other  extensive  areas  where  land  values  and  operation  costs  are 
lower. 

With  the  realization  of  these  facts  various  special  methods  have  been 
])racticed  to  maintain  ])rosperity  for  the  California  cotton  <rrower. 
Anjoni,'  these,  state  cotton  classiii};  has  been  of  considerable  conse<]uenee, 
for  it  is  etpially  as  important  to  sell  this  crop  well  as  it  is  to  jirovide 
essential  cpiality.  Even  thouudi  cotton  culture  has  been  surrounded  by 
all  the  best  techni(pie  of  the  industry,  iueludinj,'  the  use  of  {.rood  seed, 
the  establisl)in<r  of  one-variety  areas,  the  ap])lication  of  the  best  cultural 
|)ractices  and  the  performance  of  correct  jrinninfr,  still  ditTerences  in 
the  value  of  the  fiber  will  occur  from  one  farm  to  another  and  between 
areas  in  the  .same  field.  Such  ditferences  of  fiber  (pudity,  involvinj; 
staple,  fjrrade  and  character,  determine  the  actual  wortli  to  the  cotton 
mill.  Tender  ordinary  field  buyiiifj:  conditions,  buyin<:  may  or  nuiy  not 
be  definitely  discriminative  of  such  tpialities.  but  durinj;  the  concen- 
tration of  shi|)nients  to  the  mills  bales  of  cotton  are  sold  eventually  on 
true  value,  premiums  bein<r  paid  for  tpiality  an<l  ix'iuillies  ]>laced  on 
inferinr  lots.  It  is  important  that  the  irrower  who  is  endeavorin<r  to 
j)roduce  a  superior  (pudity  be  i)aid  the  i)remiums  to  which  he  is  entitled, 
for  only  in  thi.s  way  can  he  survive  in  the  industry. 

The  direct  and  indirect  values  of  an  official  cotton  classiufr  service 
nre  not  limited  alone  to  the  market iu«r  of  the  commodity.  During  the 
past  three  years  this  Hureau  has  maintained  two  offices  in  the  San 
doatpiin  Valley,  where  all  counties  were  included  in  a  one-variety 
/one  and  were  i)roducin<;  relatively  lartre  amouuts  of  Aeala.  Sui)plies 
of  ^ood  seed  each  year  were  more  <renerally  avaibd)le  for  plant iu<r  and 
jrrowers  were  makini:  an  efT(U-t  to  imjjrove  cultural  practices  on  the 
basis  of  accumulated  ekpcrience.  Deni<'d  the  state  colfon  classin*? 
service,  these  factors  of  projrress  were  without  a  taii<:ible  meastire  to 
^au;re  advancement,  inaction  or  recession. 

It  is  with  the  thou;:ht  of  such  an  analysis  that  the  summary  of  llie 
l>as1  three  years'  re.sidts  of  these  two  classini;  offices  is  ])re.sej)led  here. 
The  data  included  in  tabular  form  relate  to  all  cotton  clas.sed  at  the 
Fresno  and  liakersfield  offices  and  are  sefrrefrated  on  a  basis  of  areas  of 
(irijrin.  This  <;roupiiiir  is  used  because  th»<  areas  routrhly  are  similar  in 
production  conditions  and  may  furnish  u.seful  comparisons  amonjr 
{.'roups.  The  reader  shmdd  be  mindful,  however,  that  tiic  total  number 
of  bales  included  in  sonu-  of  these  jrroups  is  |M-obably  not  sufficient  to 
rrdrcl  fiMie  differences  of  tlie  aveia^'e  cotton  from  such  areas. 
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It,  ord  ilia  lily  may  be  accepted  lliat  tlie  outj^ut  of  any  cotton  gin  in 
tlie  San  .Toaciuin  Valley  is  <>rown  within  the  local  radius  of  such  a  gin. 
The  groui)s  as  adopted  include  cotton  giiiiud  at  the  following  points: 

(1)  Western  ^It'ieed  County — bales  from  Los  Banos  and  Dos  Palos; 

(2)  ^ladera  County — from  Chowchilla  and  Madera;  {'.])  Fresno  County 
— from  Firebauiih.  Mendota,  Kearney,  Fresno  and  Helm;  (4)  Kings 
County — from  Corcoran;  (o)  central  Tulare  County — from  Tulare, 
Tipton,  Porterville  and  Poplar;  (6)  southern  Tulare  and  northern 
Kern — from  Earlimart  and  Delano;  (7)  central  Kern  County — from 
McFarland,  Wasco,  Pond,  Shaffer  and  Kio  Bravo;  (8)  Weed  Patch 
area,  Kern  County — from  Edison,  Lamont,  Weed  Patch  and  Arvin ; 
(9)  Kern  Lake  area,  Kern  County — from  Kern  Lake  and  Connor  Sta- 
tion; (10)  unidentified  origin — includes  mostly  those  bales  sampled  at 
cotton  coin]n-esses  at  Fresno,  Bakersfield  or  San  Pedro  and  also  a  small 
number  of  bales  from  other  cotton  valleys  in  the  state. 

In  reviewing  the  staple  determinations  of  the  seasons  of  1924,  1925 
and  1926  it  should  be  understood  that  Acala  cotton  has  been  bred  and 
selected  to  produce  fiber  li  inches  in  length,  when  well  grown.  Under 
broadly  scattered  plantings  on  different  type.s  of  soil  and  with  varied 
water  supplies,  much  of  this  cotton,  when  even  fairly  well  growTi, 
actually  ]n-oduces  a  staple  of  l-^V  inches.  Desirable  soil,  thorough  and 
timely  irrigation  applications  and  good  farming  practices,  along  w^ith 
good  seed,  should  i)roduce  fiber  of  a  staple  of  tliese  two  commercial 
lengths.  Only  a  very  limited  amount  of  the  full  l^^jpinch  staple  is 
produced  from  the  present  developed  strains  of  this  variety.  There 
was  not  even  1  per  cent  of  the  total  of  this  cla.ss  produced  in  any  year. 

In  1924  only  a  part  of  the  Acala  seed  available  for  commercial 
plantings  in  the  San  Joatjuin  Valley  Avas  known  to  be  especially  good. 
In  contrast,  in  the  sjjring  of  1925  and  1926  large  amounts  of  good 
seed  were  available.  It  will  be  observed  that  the  comparative  amount 
of  cotton  with  staple  less  than  1  ,\y  inches  has  decreased  from  about  10 
per  cent  of  the  total  in  1924  to  6  j^er  cent  in  1926.  Also  in  1925,  the 
first  year  that  good  seed  was  available  abundantly,  there  was  a  most 
conspicuous  increase  over  1924  in  the  ])roportionate  amounts  of  IJ-inch 
staple.  A  brief  review  of  the  climatic  conditions  of  the  autumn  and 
winter  of  1925  will  show  the  excessive  and  continuous  fog  and  damp 
w^eather  that  ))revailed,  many  fields  going  through  the  winter  with  much 
unopened  cotton.  In  order  that  this  unfortunate  condition  would  not 
recur  the  following  year,  nniny  cotton  farmers  restricted  late  summer 
or  autumn  irrigations.  For  many  fields  this  treatment  proved  desir- 
able, but  for  others  having  lighter  soils,  the  result  was  an  early  drying 
out.  bringing  prematurely  opened  bolls  lacking  in  fiber  length.  There- 
fore it  can  be  appreciated  clearly  that  even  with  iri'igation  and  without 
the  major  cotton  pests  the  cotton  price  is  not  the  only  unknown  factor 
with  which  the  California  cotton  farmer  is  confronted. 

Those  interested  in  cotton  improvement  have  labored  most  earnestly 
for  the  imj)rovement  or  at  least  the  maintenance  of  fibei-  of  good  char- 
acter and  desirable  uniform  stajile.  These  are  the  qualities  requiring 
Tlie  greatest  time  and  techni(pie  in  order  to  accpiire  desired  perfection 
and  stability.  Experience  has  j)roved,  however,  that  the  value  of  fiber 
on  the  market  likewise  is  established  on  grade,  a  descriptive  synonym 
for  color  and  freedom  from  foreign  matter.      This  quality  is  of  great 
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iin])ortinu*o  in  tlio  market i lit;  of  California  cotton,  as  lias  boon  roco<;- 
ni/od  by  the  adoption  of  oxtra  wliito  standards  for  sontlnvostorn  cotton. 

Tho  factors  that  {;o  to  produce  p:ood  <rrades  are  more  a  matter  of 
oaroful  harvostinf;  and  {rinnin<;  than  of  p:ood  soil,  seed  and  culture. 
Climatic  conditions  durinsr  i)oriods  of  maturity  and  harvest  also  «ro  far 
toward  dotorminin«;  resultant  grades.  liy  roviewinj;  those  data  showinir 
{Trade  determiiialions  tho  reader  will  observe  that  seasonal  harvest 
conditions  directly  atreclcd  the  three  ero))s  involved  in  this  table.  Tiie 
autumns  of  li)24  and  l!)l2fi  both  were  excoodin^'ly  favorable  for  cotton 
maturity  and  harvest  in  the  San  Joa(|uin  Valley.  Kains,  foprs,  hiirh 
humidity  and  low  temi)ora1ures  did  not  set  in  until  (|uite  late,  so  that 
cotton  could  be  harvested  while  dry  and  without  stains  from  moisture, 
pormittinjr  of  <iood  <rinnin};  and  result inpr  in  pood  ^rradcs.  The  autmnn 
of  1925  was  much  inferior  in  all  of  these  factors  and  resulted  in  a 
lar<rer  percentage  fallin;;  into  lower  {Trades.  It  will  be  observed  that  in 
]f)24  about  three-quarters  of  all  cottf)n  {jradcd  was  equal  or  superior 
to  strict  middlinir.  In  1925  less  than  two-fifths  was  of  similar  {jrade, 
while  in  102(5  nu)re  than  two-thirds  of  tlie  cotton  classed  was  strict 
middling  or  better. 

In  each  area  there  were  cons|)icuous  differences  between  tlic  work 
done  by  certain  {jins.  Those  {rinners  wlio  made  a  special  efTort  to  show 
a  hi{rh  lint  out-turn  often  produced  many  bales  of  low-«rrade  fiber  due 
])i-imai-ily  to  badly  adjusted  machinery,  jioor  workmanship  or  to 
{;inniu{r  the  seed  too  close  purposely.  While  a  {rreater  out-turn  resulted 
from  close  {iinnin{i^,  the  {jrade  often  was  so  severely  reduced  that  tho 
not  result  was  not  only  a  loss  on  this  particular  lot  of  cotton,  but  also 
brou{rht  to  the  locality  or  gin  a  reputation,  amonj?  buyers,  for  low- 
{rrade  eotton,  which  often  extended  over  future  sea.sons.  It  was  evi- 
dent in  many  such  cases  that  field  buyinp:  was  not  discriminative  and 
did  not  establish  the  j^roper  jtrice  difTcTcnt ials  between  such  '/\n  cut 
cotton  and  cotton  of  better  (piality. 

The  state  clas.sin}j  service  often  was  found  distinctly  beneficial  in 
convincinir  the  {rroAver  in  time  for  the  difficidty  to  be  corrected  before 
more  was  dama^red  that  his  cotton  had  been  injured  by  inferior  <rinnin{r. 

The  state  cotton  dassin*:  service  was  discojit inm-d  at  the  close  of  the 
market in{r  season  of  the  102(5  crop.  This  service,  like  other  similar 
commodity  services,  was  expected  to  become  self-su|)portin{r.  but  it 
became  evident  that  the  prrowers  were  not  maintainin{j  their  earlier 
demand  for  service  and  the  Department  was  forced  to  discontinue  it 
until  such  a  time  as  these  demands  mi{rht  be  resumed.  It  is  difficult 
to  identify  all  the  factors  brinciuir  about  this  condition,  althoutrh  it  is 
evident  that  the  low  prevailinjx  ju-icos  for  tho  102(5  crop  and  the  rather 
complicated  financinir  methods  of  1027  had  their  infiuence.  It  is  the 
hope  of  this  Deiiartment  that  California  cotton  {rrowers  may  maintain 
the  present  hi{rh  standards  and  market  their  commodity  successfully, 
whether  by  the  aid  of  state  insj)ection  or  the  use  of  private  sales 
agencies. 
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BUREAU  OF  PLANT  QUARANTINE  AND  PEST 

CONTROL 

W.  C.  JacouseNj  Chief 
IXTKODUCTOUY 

EACH  YEAR  BRINGS  new  re,sponsi])iIitios  in  rofi^nlatory  work 
which  may  coino  from  reqnests  of  a«?ricultural  industries  dii-ectly, 
or  through  the  medium  of  the  State  Lej?islature.  Three  impor- 
tant new  projects  appeared  durint?  1927.  Apiary  inspection  and  author- 
ity to  more  adequately  handle  weed  infested  commodities  came 
throujjh  legislative  action,  while  the  third,  fig  endosepsis  control,  came 
through  a  refjuest  from  the  growers  direct. 

AI'IARY  INSPECTION 

California  has  long  been  recognized  as  an  important  honey  producing 
state  and  also  for  its  development  of  the  package  bees  and  queens 
business,  but  our  beekeeping  industry  suffered  from  restrictions  placed 
by  other  states  because  of  American  foulbrood  and  also  because  of 
lack  of  coordinated  state-wide  legal  authority  to  handle  the  clean-up  of 
this  disease.  C'onsefiuently,  progr(>ssive  leaders  in  the  industry  peti- 
tioned the  State  Dej^artment  of  Agriculture  to  assist  in  formulating 
legislation  which  would  unify  and  coordinate  inspection  methods  with 
the  end  in  view  of  eradicating  American  foulbrood  and  other  diseases 
of  consequence,  and  incidentally,  to  facilitate  the  interstate  movement 
of  bees  and  commercial  products  of  the  apiary  without  burdensome 
restrictions.  The  industry  specified  a  type  of  legi.slation  desired  and 
in  consultation  with  the  department  prepared  the  act  which  subse- 
(juently  became  law. 

The  provisions  of  the  law  decreed  that  the  director  of  agriculture 
should  administer  the  quarantine  provisions  relative  to  movements  of 
bees,  both  interstate  and  intra.state,  and  that  the  county  horticultural 
commissioners  sliould  be  ex  officio  state  bee  inspectors.  No  funds  were 
appropriated  by  the  legislature  for  this  work  in  the  State  Department 
of  Agriculture,  and  this  was  the  case  also  Avith  the  budgets  in  the 
counties.  However,  admirable  progress  has  been  made  in  organizing 
the  apiary  inspection  work,  sometimes  at  the  expense  of  work  already 
provided  for,  and  in  other  instances  l)y  slight  additions  to  the  budget- 
ary allotments  in  some  counties. 

It  was  determined  that  th(>  majority  of  beckecix'rs  were  in  favor  of 
drastic  eradication  measures  against  foulbrood;  that  this  disease  had 
been  tolerated  too  long;  that  eradication  was  exactly  what  they  had  in 
mind,  and  that  the  provisions  of  the  act  set  forth  their  views  in  very 
definite  form. 

A  qualified  su|)ervisor  for  Ili<'  ai)iary  work  was  found  among  the 
employees  of  the  bureau  and  set  to  work.  His  exi)erien('e  in  other 
states  showed  that  an  intensive  area  elean-up  program  could  well  be  a 
first  step  if  any  ai)preciable  inroads  against  American  foulbrood  were 
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to  !)('  made.  A  iTfristration  of  apiaries  indicated  tliat  liiere  wen-  prob- 
ably :50(),()()0  colonies  in  the  state.  Late  in  1}»27  speeific  areas  were 
lined  up  for  acconiplislinienis  (liirin«r  1!>2S  and  at  this  time  there  seems 
to  be  no  .sunicient  i-eason  wliy  California  can  not  become  known  as  an 
area  free  of  American  foulbrood,  just  as  it  is  known  as  a  honey  pro- 
ducing area  of  «rreat  importance. 


WEED  CONTROL  LEGISLATION 

The  profjram  to  control  puncture  vine  in  California  was  embarked 
upon  several  }-ears  ajro  when  it  was  realized  by  {rrowers  and  farm 
orpranization-s  that  thi.s  weed  j)est  was  of  vital  concern  to  the  a«rricul- 
tural  profrrcss  of  the  state.  Puncture  vine  is  sjjread  by  automo])ile 
tires  and  railroad  cars,  thereby  infestin<;  county  roads,  state  hijilnvays 
and  i-ailroad  ri<rhts  of  way.  fi-om  whence  it  is  carried  into  other  uncul- 
tivated areas  and  farmed  lands. 

Satisfactory  control  methods  were  developed  throuprh  the  use  of  a 
Diesel  oil  spray  upon  uncultivated  areas  where  it  was  used  extensively. 
In  1927  the  results  obtained  after  two  years  of  intensive  operations  in 
many  of  the  counties,  indicated  that  success  would  be  attained  if  the 
methods  employed  were  con.sistenlly  continued.  Some  counties  were 
equipped  with  low  i)ressure  sprayers  of  a  type  suitable  for  ijiincture 
vine  oilin<jr  and  funds  amonntinj,'  to  appro.ximately  $250, ()(X),  including 
costs  of  oil  and  work  of  all  agencies,  were  expended. 

The  oil  spray  for  controlling  puncture  vine  on  uncultivated  areas 
was  not  applicable  on  tilled  ground,  and  hence  special  encouragement 
had  to  be  given  control  measures  on  fai-ming  lands.  ])articularly  alfalfa 
fields.  The  part  played  by  agricultural  commodities  in  spreading 
l)uncture  vine  seed  becanu'  one  of  j»rimary  cons('(|uence,  whereas,  in  all 
previous  considerations  this  subjecl  had  been  relegated  to  second  j^lace. 
I'l-ior  to  July,  U>27.  there  was  no  authority  to  hold  hay.  straw,  manure, 
fertilizer,  and  similar  commodities,  therefore  legislation  was  drafted 
to  make  it  possible  to  curb  sj)read  through  materials  of  this  sort.  The 
legislature  provided  Political  Code  .section  2:}2.'{  to  permit  the  holding 
of  infested  commodities  on  the  grouiul  without  moving  until  relea.sed 
by  the  Director  of  Agriculture  or  the  county  horticultural  commissioner, 
and  provided  further  that  any  commodities  either  entering  or  being 
shipped  within  California  fouiul  infested  with  the  seed  of  unconunon 
noxious  weeds  were  subject  to  rejection  unless  cleaned  to  the  satisfac- 
tion of  the  enforcing  oflicer  at  destination. 

A  survey  of  the  state  revealed  a  considerable  acreage  of  growing 
alfalfa  more  or  less  infested.  It  was  found  that  while  alfalfa  fields  did 
not  i)resent  a  severe  hazard  themselves  the  manner  of  cutting  and 
raking  the  hay  brought  jjundure  vine  in  from  ditch  and  check  banks 
adjacent  to  the  plantings.  Therefore,  a  more  intensive  application  of 
control  measures  by  eultivalion  within  agrieultural  plantings  to  su])- 
pre.ss  the  possibility  of  further  sj)read  by  hay,  .straw,  cotton.seed, 
melons,  i)otatoes.  etc.,  has  been  inaugurated.  Whether  or  not  these 
provisions  will  be  of  the  value  anticipated  in  stenuning  the  spread  of 
the  m«»re  imjiortant  noxious  weeds  can  better  be  determined  willt  tli<; 
pa.ssing  of  aiuither  growing  sea.son. 


MONTHLY   BULLETIN.  635 

FKi   KNDOSKI'SIS 

A  1-0(1  net  ion  in  the  tolerance  in  dried  i\gs.  to  10  per  eent  of  all  defects 
permissible,  by  the  United  States  Food,  Druj;  and  Insecticide  Admin- 
istration militated  seriously  ajrainst  the  ready  handling:  of  dried  Cali- 
niyrna  ti<;s  in  interstate  connnerce.  One  of  the  chief  defects  was 
caused  by  the  development  of  an  internal  rot  or  endosepsis  durin*;  the 
^n-owintr  j^eriod  which  in  <»:i'adin<i:  was  classed  as  a  type  of  sourinj;. 
This  affection  had  been  known  for  a  number  of  years  and  had  caused 
increasin<2:  losses,  renderinjr  whole  crops  from  some  oi'chards  unfit  for 
normal  market in<r.  ^lany  <rrowers  credited  the  unsatisfactory  j)riees 
i-eceived  to  the  eiulosepsis  affected  fifjs.  The  main  need  seemed  to  be 
for  a  practical  control  method. 

In  anticipation  of  the  need  for  conti-ol  of  this  disease,  lep:islation  was 
started  in  1927  |)rovidinf;  for  destruction  of  infected  fifrs,  but  before 
<;ainin<?  much  headway  it  was  found,  in  consultation  with  the  Depart- 
ment, that  adecpuite  authority  already  existed  with  which  to  effect  a 
control.  A  cooperative  program  on  the  part  of  fig  growers,  using 
methods  in  the  process  of  completion  by  the  University,  seemed  to  afford 
a  better  solution. 

Investigational  work  at  the  University  demonstrated  that  the  blasto- 
l)haga,  a  minute  wasp,  definitely  necessary  for  the  caprification  of  the 
tig  crop,  was  responsible  for  the  transmission  of  the  infection  from  one 
crop  to  the  next  on  the  cajiri  trees.  This  infection  finds  its  way  to  the 
Calimyrna  crop  during  cai)rification.  And  in  the  vicinity  of  capri 
trees  even  Adi-iatic  and  I>lack  IMission  figs  were  affected,  often  appre- 
ciably, hence,  growers  of  these  crops  were  also  concerned.  It  was 
determined  at  the  University  that  by  proper  disinfection  of  the  mamme 
crop  of  capris  the  infection  could  be  suppressed  long  enough  to  prevent 
carriage  of  spores  by  the  wasp. 

After  thorough  investigation  representatives  of  the  fig  industry 
demanded  that  the  State  l)e])artment  of  Agriculture,  the  horticultural 
conHiiissioners,  and  the  College  of  Agriculture  assist  in  a  basic  state- 
wide campaign  to  eliminate  endosepsis  infection.  Cooperation  of  these 
agencies  was  granted  with  the  understanding  that  the  campaign  would 
b(!  conducted  by  the  iiulustry  with  the  public  agencies  helping 
wherever  i)ossible.  The  suggestion  that  the  plan  be  tried  out  on  a  small 
area,  probably  on  a  county-M'ide  basis,  to  determine  the  effectiveness  of 
the  method  on  a  commercial  .scale,  did  not  meet  with  approval  from 
industry  repi-esentatives.  The  more  manifest  opinion  was  that  the 
las.ses  would  lu-ver  grow  less,  and  the  prospect  of  a  short  crop  or  even 
none  at  all,  with  a  good  pei-centage  (GO  jier  cent  or  better)  of  endosep- 
sis eliminated,  would  be  worth  considerably  more  than  a  crop  of  the 
type  anticipated  with  the  di.sease  still  unchecked. 

With  the  insistence  that  it  be  undertaken  on  a  state-wide  basis,  the 
following  general  program  was  outlined  and  approved  at  the;  Eleventh 
Fig  histitute  at  Fi-esno  in  November: 

1.  That  all  capri  fig  trees  in  California  be  located  l)y  survey  of  the 
county  horticultural  commissionei's,  assisted  by  fig  growers. 

2.  That  following  this  sui'vey  steps  be  taken  to  renu)ve  the  mamme 
figs,  which  crop  not  only  harbored  the  blastophaga  but  also  at  that 
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season  of  the  year  llic  only  known  souiTf  of  cndoscpsis  infection.  This 
nianinu'  t-rop  represent eil  the  one  vulnerabU-  point  in  the  cyeU»  of  the 
(lisea.se. 

."5.  All  niamnie  fijrs  tiuis  removed  and  eolleeted  to  he  shij)ped  to  a 
central  storajre  place  for  holdin<r  until  jjroper  time  for  tlisinfect ion. 

4.  All  mamme  lifrs  in  storajre  to  he  split  open  at  time  of  hlastophajja 
maturity. 

5.  These  fijrs  to  he  dip|)e(l  in  a  disinfectintr  hath  to  iidiihit  endosepsis 
growth  for  a  sufficient  tinu'  to  permit  emergence  of  hlastopiuiga  with- 
out carrying  its  spores. 

6.  The  disinfected  figs  to  he  incuhated  to  hatch  out  hlastophaga 
quickly. 

7.  The  wasps  to  he  collecte<l  in  tuhes  of  a  size  suitahle  to  iiohl  from 
350  to  500. 

8.  The  tubes  containing  these  hlastophaga  to  he  returned  to  the 
orchard  fi-om  which  the  mamme  figs  had  been  removed,  in  order  to 
populate  the  i)rofiehi  crop.     From  that  point  on  the  cycle  was  normal. 

The  experimental  work  indicated  this  program  to  he  entirely  feasihle 
and  plans  were  at  once  formulated  for  making  the  survey  and  for 
gathering  the  mamme  figs.  This  part  of  the  i)rogram  was  to  he  the 
primary  resj)on.sibility  of  the  Slate  Department  of  Agriculture  and  the 
county  horticultural  commissioners.  It  was  considered  (h'sirahle  to 
create  county  committees  in  the  im])ortant  fig  i)r()(lueing  counties  and 
to  secure  whatever  assistance  was  necessary  in  other  counties  from  rep- 
resentativas  of  the  California  Teach  and  Fig  (Jrowers  As.sociation  and 
the  Dried  Fruit  Association  of  ("alifoi-nia,  which  two  organizations 
also  agreed  to  underwrite  those  expenses  which  could  not  he  other- 
wise met. 

At  the  close  of  1})27,  plans  had  heeu  perfected  for  making  the  sur- 
vey. The  outcome  of  the  campaign  renuiins  to  be  seen  and  perhaj)s  can 
best  be  determined  with  the  harvest  of  the  1!)'28  ralimyrna  crop. 

PLANT  (irAH.\NTINE 

The  finding  of  Mexican  fruit  fly,  Avastrcpha  ludcvs.  in  Texas,  and 
the  extension  of  ])ink  bollworm  of  cotton,  Prciinnphora  (josstjpicUa, 
into  Arizona,  brought  considerably  closer  to  California  the  hazard  of 
two  major  insect  pests  which,  if  they  gained  entrance  into  California, 
would  present  a  decided  menace  and  lo.ss  to  the  citrus  and  cottcm  indus- 
tries, both  of  which  are  of  exceeding  importance  to  the  agriculture  of 
the  state. 

The  Department,  in  order  to  be  fully  informed  with  reference  to  the 
Mexican  fruit  fly  situation  in  Texas,  detailed  an  entomologist  to  make 
a  survey  of  conditions  and  to  report  the  facts.  This  will  be  the  subject 
of  a  special  report  ai)pearing  in  a  later  issue  of  the  Montmia'  Bul- 
letin. 

Piidv  bollworm  control  in  Arizona  has  been  undertaken  by  the  Fed- 
ral  Horticultural  Board  and  restrictive  measures  instituted  to  i)revent 
further  spread  and  to  prohibit  the  movement  of  infested  cottonseed  or 
other  dangerous  cotton  products  in  interstate  commerce.  Hordw 
inspection  work  for  vehicular  trafTie  and  intensive  destination  inspec- 
tion of  commodities  moving  into  California  is.  however,  of  vital  imi)or- 
tance. 


MONTHLY    BULLETIN.  6:}? 

TliiTf  liJis  ht'cii  a  coiistjiiil  iiicrcaso  in  tlio  voluinc  of  nialcrials  and 
carriers  subject  to  |)laiit  (|naraiitiiic  inspection.  A  25  per  cent  increase 
has  been  note;l  in  automobile  travel  lhi-ou<irli  the  border  stations,  and 
larg^er  passenjier  lists  on  steamships  plyin<j  between  the  Hawaiian 
Islands,  the  Oi-ient  and  California's  ])orts. 

A  simplification  of  California's  (piarantine  orders  and  circulars 
became  desirable  as  a  n'sult  of  the  Tnited  States  Supreme  Court  deci- 
sion rendered  in  Mai'ch,  li)2H,  which  nullifred  the  basic  (piarantine 
lejjislation  of  stales  whose  enact ments  were  passed  prior  to  the  creation 
of  the  United  States  Plant  Quarantine  Act  in  1912.  Our  basic  ((uai'an- 
tine  lejrislation  was  enacted  i)ri()r  to  the  jiassajje  of  the  above  act,  but 
our  orders  were  consiflered  as  bein<;  in  a  doubtful  ])osition,  and  for 
that  rea.son  were  revi.sed.  <;ivin<;  us  now  twelve  basic  state  ((uarantine 
orders  and  .seven  (piarantine  circulars,  the  latter  based  upon  the  state 
quarantine  law. 

CITRUS  WHITE  FLY 

New  infestations  of  citrus  white  fly  were  found  durinp;  the  year  at 
Oroville,  in  Butte  County,  and  at  Ontario.  San  Bernardino  County.  A 
constant  search  for  indications  in  Oroville  had  been  made  during;  the 
pa.st  two  years,  but  white  fly  was  not  actually  found  until  the  summer 
of  1927. 

The  infestation  in  Southern  California  was  important,  indicating  the 
readiness  with  which  this  pest  mifrht  be  ti'ansport(>d  on  host  ])lants 
escaping:  the  attention  of  inspection  officials  if  not  pi-ofjcrly  marked  antl 
reported  by  the  carriers.  A  shipment  of  Cape  Jessamine  plants  out  of 
one  of  the  southern  states  Avas  located  by  the  accidental  report  of 
another  party,  whose  recei|)t  of  similar  jjlants  fi-om  the  same  place  was 
refused  by  a  Los  Anjireles  County  inspector.  Incjuiry  reveakul  that  the 
plants  at  Ontario  had  been  received  without  repoit  from  the  post- 
master, the  packajje  not  having  been  .specifically  marked  "plants,"  and 
had  been  planted.  The  receiving  party  defoliated  the  plants  with 
the  exception  of  one,  upon  which  three  infe.ste  1  leaves  were  found.  The 
plants  were  received  after  white  fly  would  normally  be  dormant,  and 
were  discovered  before  any  possibility  of  emergence.  l>oth  defoliation 
and  time  of  year  were  aids  in  pieventing  spread.  However,  as  a  safe- 
guard measure,  the  area,  including  thirty  surrounding  blocks  in  the 
city  of  Ontario,  was  intensively  spi-ayed  and  the  origin^il  plants 
destroyed. 

The  campaign  against  citrus  white  fly  in  northern  California  has 
proceeded  with  good  effect.  With  a  more  experienced  organization  it 
has  been  possible  to  shorten  the  program  for  the  winter  of  1927-192H. 
The  demonstrated  eflFectiveness  of  the  work  indicates  the  necessity  for 
its  continuance. 

A  special  report  in  thi.s  bulletin  covers  this  sul)j(>ct  in  detail. 

DICTYOSPEKMUM    SCALE 

With  the  determination  by  Chamberlin*  of  the  synonymy  of  Dictyo- 
spermum  scale  found  in  California.  Florida  and  the  ^Mediterranean, 
and   becau.se   of  shipments   of   Cocos   plutnosa    palms   from    Florida,   a 
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rciu'wt'd  iiit(M-(»st  appeared  in  tlie  matter  of  ediiti-ollinir  tliis  scale  insoct 
even  to  the  extent  of  veipiest iiisr  a  <niarantiiie  a<rainst  all  states  in  the 
United  States  where  this  insect  was  known  to  exist  out  of  doors.  How- 
ever, since  it  is  known  to  be  jiresent  in  at  least  thirty  nui-.series  in 
California,  probably  also  on  i)lants  in  florists'  shops  and  used  in  lobbies 
of  buildinjrs  and  hotels  for  ornamental  pjirposes,  it  was  believed  that  a 
([uarantine  was  not  fully  advisable.  In  California  tliis  scale  has  not 
been  found  excej)t  in  {rreenhousi's  or  under  lath,  no  infestation  ever 
havinjr  been  found  out  of  doors.  As  a  result  of  conferences  with 
prrowers'  orpranizaticms  it  was  concluded  that  tlie  best  determination  as 
to  the  advisability  of  quarantine  could  be  made  only  after  sendin«r  a 
representative  to  Florida  to  better  learn  its  status  as  pest  carried  by 
nursery  stock  and  its  ])otenliaIit  ies  as  a  citrus  and  avocado  |)est. 

AUSTKALIAX   TOMATO  WEEVIL 

The  i)resence  of  this  insect  has  called  for  a  dual  j)ro<rram  (1)  to 
prevent  spread  into  new  areas  and  (2)  to  establi.sh  satisfactory  control 
practices. 

In  order  to  pi-ovide  adecpiate  i'c|j:uhitoiy  provisions  to  curb  furl  her 
distribution,  the  extent  of  infestation.  to<rether  with  the  kind  and  num- 
ber of  host  ])lants,  had  to  be  detei-mined.  Tliis  has  been  done  inten- 
sively by  the  Department  in  cooperation  with  liorticultural  commis- 
sioners, none  of  the  other  or<rani/.al  i(»ns  concei-ned  with  insect  jx'st 
control  havin<,'  facilities  available  wliich  would  be  of  material  a.ssistance. 
Special  attention  was  ])ai(I  to  sprays  and  baits  of  |)ractical  u.se  in 
control.  Those  found  have  shown  «rood  results,  l)ut  it  is  believed  that 
even  better  conti-ol  will  be  accomplislied  with  a  continuance  of  investi- 
gations. 

(ITUOI'IlIl.rs    .MKAI.VIMC 

To  insure  prreater  uniformity  in  the  enforcenu'iit  of  the  nursery  stock 
inspection  provisions  to  i)revent  sj)i'ead  of  citi-ophilus  mealybu<x  info 
clean  areas,  nursei-ymen.  <.n-owers,  and  county  horticultural  commis- 
sioners recpu'sted  the  Department  to  undertake  the  jjromuljrat ion  of  a 
definite  ruliufr.  A  rejrubition.  limit iufr  the  extent  to  which  jircsumpt ion 
of  infestation  at  oi-ijrin  could  be  cited,  became  elVeetive  March  11.  I!ll27. 
What  constituted  an  area  of  infestation  was  brou<rht  <lown  to  the 
boundaries  of  the  nursery,  and  the  method  of  determinin}?  infestation 
was  outlined. 

The  rcfrulation  cncourajred  several  nurserymen  to  intensify  on  mealy- 
bufj  eradication  because  their  own  clean-up  efforts  would  be  the  basis 
of  their  ability  to  ship  stock  into  clean  areas  without  the  handicap  of 
being  inhibited  in  tliis  because  of  surrounding  infestations  in  orchards 
or  home  gardens. 

If  seemed  desirable  to  provide  a  list  of  nurseries  in  which  citroj)hilus 
inealyl)Ug  was  not  known  to  exist,  rather  than  continue  the  practice  in 
some  counties  of  maintaining  a  list  of  nurseries  in  which  there  was 
rea.sonable  cause  to  |)resume  infestation  existed. 

r.ri-n  tuf:at.ments 

While  progress  is  indicated  in  the  control  of  the  tw(»  major  pests  of 
narcissus  bulbs,   nematode  and   bulb  liics,   under  the   ruling  now  in 
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effect,  there  are  some  growers  inclined  to  believe  that  its  further 
modification  is  desirable.  To  tcmpori/.e  with  control  measures  because 
of  trade  conveniences  delays  Ihe  day  of  possible  eradication.  While 
eom])lete  eradication  is,  perhaps,  unattainable,  an  intensive  systematic 
control  woidd  ])rove  of  benefit  to  the  bulb  industry  by  eonsistenlly 
lessening  infestation. 

There  was  .some  comi)laiiit  of  the  hot  water  treatment  being  eumbtu-- 
some  and  some  slight  damage  by  vacuum  fumigation  tended  to  dis- 
credit this  method.  One  grower  in  seeking  an  ea.sy  way  to  treat  bulbs 
tried  out  various  disinfecting  solutions  with  the  result  that  none  of  the 
pests  was  curbed,  and  it  was  found  that  the  methods  prescribed  in  both 
federal  and  state  rulings  gave  the  most  satisfactory  results. 

Investigations  by  the  federal  bulb  insects  laboi-atory  at  Santa  Cruz: 
indicated  the  possibility  of  calcium  cyanide  dust  .serving  admii-ably  as 
an  additional  method  to  sup|u-ess  bulb  fly.  These  investigations  may 
prove  it  a  method  to  be  substituted  for  vacuum  fumigation  to  eliminate 
l)ulb  flies. 

RODENT  CONTROL 

An  interesting  occui-renee  developed  early  in  January  when  hordes 
of  mice  were  discovered  migrating  from  the  Buena  Vista  Reservoir  in 
Kern  County.  This  phenomenon  wa.s  reported  to  the  State  Department 
of  Agriculture  by  the  local  horticultural  commissioner,  who  sensed  need 
for  a  drastic  control  program.  The  rodents  seemed  to  be  chiefly  house 
mice  interspersed  with  a  percentage  of  meadow  mice.  The  outbreak 
was  unusual  in  that  it  is  generally  the  latter  which  is  prone  to  go  on 
jnigrations  of  this  .sort  when  their  iiojndation  becomes  abnormally  large. 
Nearly  every  year  in  California  in  .some  section  a  meadow  mouse  ])lague 
may  occur,  tliough  rarely  in  as  great  numbers  as  the  Kern  County 
migration. 

The  horticultural  coinmissioiu^r  petitioned  the  aid  of  the  state  and 
federal  departments  of  agriculture  in  suppressing  this  infestation, 
and  the  work  was  organized  Avith  the  United  States  Biological  Survey, 
the  State  Department  of  Agriculture,  county  horticultural  commis- 
sioner, the  county  board  of  supervisors,  the  land  owners,  and  the  oil 
companies  cooj)erating  fully. 

A  great  deal  of  publicity  was  given  the  matter,  largely  due  to  the 
fact  that  the  invasion  reached  the  city  of  Taft,  causing  considerable 
annoyance.  There  seemed  to  have  been  several  Avaves  of  migration, 
although  the  one  in  January,  because  of  its  severity,  engaged  ])rimary 
attention.  The  cause  of  the  outbreak  seemed  to  be  chiefly  lack  of  food 
due  to  harvesting  of  the  cultivated  crojis  in  the  liuena  Vista  Reservoir 
bed.  An  abundant  food  sujiply  before  the  harvest  had  served  to 
greatly  augment  the  already  heavy  population  present  at  the  beginning 
of  the  1926  crop  season. 

The  fir.st  work  to  control  this  outbreak  was  done  through  the  coop- 
eration of  the  oil  companies  and  the  county,  Avhen  seventeen  miles  of 
trenches  were  dug,  into  which  poisoned  grain  was  placed.  This  hel])ed 
check  the  spn^ad  into  places  of  lunuan  habitation,  but  it  was  obvious 
that  mdess  the  source  was  cleaned  uj)  there  was  ])ossibility  of  (!Ven 
fui-ther  and  greater  migrations.  Mr.  S.  E.  Piper  of  the  I'nited  States 
Biological  Survey,  exi)erieneed  in  plagues  of  this  .sort,  happened  to  be 
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in  tho  slatt'.  and  assisted  nialcrially  in  dcvclopintr  inclhods  and  in 
oi-franizin^r  a  |)ro«;rani.  A  lartrc  c-rcw  of  men  supplied  by  land  owners 
in  the  vieinity,  aided  by  eounty.  state  and  federal  men  workinjr  under 
a  trained  sui)ervisor,  was  plaeed  in  tlie  field.  A  eamp  was  established 
before  the  end  of  January  to  care  for  these  crews.  Seventeen  thousand 
acres,  nine  thousand  of  which  were  niai/.e  and  barley  stubble  and  eijrht 
thousand  uncultivated,  were  i)oisoned  with  steam  rolled  barley  strych- 
nine coated  at  the  rate  of  one  ounce  of  strychnine  t(»  .U)  (piarts  of  <rrain. 
The  main  body  of  the  reservoir  wa.s  poisoned  l)y  men  afoot  coverinjr 
approximately  one  thousand  acres  j)i'r  day.  The  ed<res  and  tlie 
follow-up  si)ot  work  were  taken  care  of  on  horseback,  liarns  and  frran- 
arics  in  llie  lake  bed  or  in  tlie  \icinily  were  ti'cated  with  calcimn 
cyanide  dust. 

Within  two  weeks  after  the  operations  started,  the  poisonini;  had 
shown  a  very  tellinjr  effect  upon  the  population.  Toward  the  end  of 
the  poisoninj;  campai«rn  a  disease  broke  out  amon<;  the  mice  which 
further  aided  in  eliminatin<r  them.  At  the  end  of  the  poisoning  opera- 
tions many  acres  were  found  entirely  devoid  of  mice. 

A  special  report  on  the  mouse  outbreak  is  to  ai)pear  in  one  of  the 
future  i.ssues  of  the  ^Monthly  Bulletin'. 

In  ground  scjuirrel  control  it  is  conceded  that  the  older  methods, 
utilizin<r  strychnine  coated  grain  and  carbon  bisulphide  gas,  still  remain 
good  during  certain  jx-riods  of  the  year,  but  do  not  result  in  comi»lele 
elimination  of  s(|uirrels  in  spite  of  tlieir  general  use.  With  the  develop- 
ment of  tliallium  sulpliate  and  kindred  salt.s  of  this  element,  it  is 
believed  that  a  three-way  conti'ol  program  can  now  be  suggesteil,  utiliz- 
ing tliallium  as  a  i)oi.sf)n  on  grain  at  a  season  when  the  other  methods 
are  not  fully  effective.  This  material  will  not  supj)lant  the  other 
methods  but  rather  will  supplement,  fdling  a  place  where  the  other 
two  have  their  limitations.  Thallium  treated  baits  have  only  a  .seasonal 
use.  The  nature  of  this  material  is  such  that  the  recommendation  of 
the  Department  is  that  only  official  agencies  shall  handle  the  material 
and  supervise  its  application.  Continued  study  of  food  habits  by  the 
I'nited  States  Biological  Survey  will  .serve  to  improve  control  practices. 
This  study  is  vitally  needed. 

NEW  WEED 

Affjilops  iriujirialis,  a  weedy  grass  whicli  apjK'ars  to  have  a  noxious 
nature,  especially  in  crowding  out  good  forage  i)lants  on  the  range  and 
pasture  lands,  was  reported  from  Calaveras  County.  Keport.s  that  in 
cases  it  has  cau.sed  injury  to  live  stock  in  the  same  manner  as  foxtail 
and  broncho  gra.ss  have  not  been  verified.  As  it  was  found  too  late  in 
the  season,  no  control  measures  were  instituted  on  the  two  Jiundred  odd 
acres  reported,  though  its  habit  of  appearing  green  after  other  forage  is 
dry  will  facilitate  finding.  The  policy  of  intensive  suppression  of  a 
new  weed  will  be  followed  in  cooperation  with  the  county  and  growers 
to  prevent  the  establishment  of  just  one  more  worthless  ])lant. 

In  general,  a  far  greater  interest  has  devehtped  in  weed  control  and 
this  im|)ortant  phase  <tf  agricultural  pest  control  will  undoubtedly 
a.ssunie  its  proportional  place.  Kdneational  work  .seems  to  be  the  chief 
need. 
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EXAMINATIONS 

Since  the  Department  has  been  charged  with  the  duty  of  qualifying 
county  horticultural  connuissioners,  deputy  county  horticultural  com- 
missioners and  county  horticultural  inspectors,  there  has  been  an 
obvious  need  for  a  special  grade  for  deputy  county  horticultural  com- 
missioner. This  has  been  accomplished  by  revising  the  rules  and  regu- 
lations, making  it  necessary  for  candidates  to  receive  an  appreciably 
higher  rating.  H't  per  cent  and  above,  in  the  oral  quiz  to  be  eligible  for 
county  horticultural  commissioner,  as  against  70  per  cent  to  85  per 
cent  for  dejiuty  county  horticultural  commissioner.  The  written  exam- 
ination is  the  same  for  botli  positions.  I'ersons  holding  a  deputy's  cer- 
tificate of  eligibility  need  take  only  the  oral  examination  at  a  succeed- 
ing test  to  qualify  for  a  commissioner's  certificate. 

PERSONNEIj 

The  viticulturist  for  the  department  resigned  early  in  the  year, 
making  it  necessary  to  redistribute  hi.s  activities  in  such  a  way  that 
the  department  could  absorb  them  in  its  various  functions.  To  this 
end  the  Bureau  of  Plant  (Quarantine  and  Pest  Control  took  over  the 
jihases  pertaiiiing  to  entomology  and  jilant  i)athology. 

The  office  of  the  suiM'rintcudent  of  rodent  control  experienced  a 
change  during  the  year  and  a  little  later  the  position  of  botanist  was 
vacated,  due  to  resignation.  The  practical  phases  of  rodent  aiul  Aveed 
control  were  combined  under  one  supervisor. 

The  field  entomologist  joined  the  ranks  of  county  horticultural 
commissioners,  making  it  possible  to  reorganize  the  entomological 
service  under  the  direction  of  the  senior  entomologist  in  charge  of 
special  regulatory  work  in  entomology. 

COOPERATION 

Certainly  the  progress  of  work  in  this  bureau  must  embody  the  full 
and  adeqiuite  cooperation  with  outside  agencies  and  departmental 
functions  similarly  engaged. 

Within  the  bureau  our  nursery  service  dejiends,  to  a  large  extent, 
upon  the  entomological  and  plant  pathological  services  for  determina- 
tions of  pests  and  diseases  found  in  nurseries  and  aids  in  the  matter 
of  control  suggestions.  The  plant  (juarantine  service  similarly  utilizes 
the  entomological  and  pathological  staffs  to  assist  in  making  surveys, 
in  scouting  to  determine  pest  s]U'ead  and  in  making  host  determina- 
tions. Our  present  organization  permits  the  freest  cooperation  between 
the  separate  otfices  to  develop  a  maximum  efficiency. 

In  conjunction  with  the  Division  of  Chemistry  of  the  Dei)artment,  it 
has  been  necessary  on  numerous  occasions  to  receive  technical  helf)  in 
the  matter  of  weed  killers,  rodenticides  and  spray  materials,  and  in 
conjunction  with  these  experts  to  work  cooperatively  with  the  Uni- 
versity of  California,  United  States  P)Ureau  of  p]ntomology,  and  the 
United  States  Food,  Drug  and  Insecticide  Administration  in  matters  of 
joint  recommendations  for  the  control  of  destructive  pests  and  facili- 
tate the  movement  of  common] ities  without  objectionable  spray  residue. 

Collaboi'ative  arrangements  liavc  been  continued  with  tiie  Fedcial 
Horticultural  P>oard  in  caring  for  the  enforcement  of  foreign  federal 
quarantines  at  California  ports;  and  elsewhere  within  the  state,  and  in 
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the  onforeeincnt  of  domestic  federal  quarantines.  As  collaborators  of 
the  Federal  Ilorticltural  Board,  the  entomolofrical  and  ])lant  i^atholofri- 
cal  start'  of  this  bureau  cares  for  the  insjjection  of  nursery  stock  at  the 
Plant  Introduction  Gardens  at  ("hico  to  check  on  ])ossil)le  jjcsts  and 
diseases,  especially  any  new  ones  which  by  chance  may  have  come  in 
on  imported  material.  Ai)i)r()ximalely  24,000  ])ieces  of  nursery  stock 
wei-e  inspected  durinf;  1!)27  at  this  «rarden  durinj?  the  dijrfrin<;  period. 

Cooperation  with  the  IJiiited  States  Bureau  of  Entomolopry  brinprs  to 
the  Department  and  federal  bureau  a  mutual  benefit  in  the  matter  of 
insect  control  investiprations  and  pest  si)read  determinations. 

The  TInited  States  Bureau  of  Biological  Survey  continues  in  a  cooj)- 
erative  cajiacity  for  both  rodent  and  i)redatory  animal  control  work. 
In  the  latter  case  only  one  leader  of  predatory  animal  control  ajjpears 
necessary  and  this  has  been  arranged  in  the  person  of  the  federal  rej)- 
resentative,  with  matters  of  jjolicy  beinpr  decided  jointly  between  the 
two  ajjencies  as  it  affects  work  both  on  a  statewide  and  local  basis. 

In  anticipation  of  white  pine  blister  rust  spread  into  California,  the 
oflfice  of  Blister  Rust  Control  has  remained  an  active  leader  in  a  coop- 
erative project  to  which  the  Colle«re  of  Ajrrielture  and  the  State  Bxtard 
of  Forestry  are  also  pai-ties. 

During  the  year  close  contacts  have  been  made,  esj)ecially  on  account 
of  weed,  insect,  and  animal  i)est  control,  with  other  cooperating  agen- 
cies such  as  the  California  Citrus  League,  the  California  Highway  Com- 
mission, the  California  Development  Association,  Agricultural  Legisla- 
tive Committee,  California  Wool  (Jrowers'  Association,  California 
Nurserymen's  Association,  farm  bureaus,  local  jx'st  control  committees, 
railroads,  fig  industry  representatives,  etc.,  all  of  which  agencies  are 
concerned  either  directly  or  indirectly  with  th<'  advance  of  agridtural 
pest  ])revention  and  control  in  California.  The  most  valued  assistance 
and  co-working  of  the  county  horticultural  commissioners  has  been  of 
exceptional  note  (lurin<r  the  year. 

PLANT    QUARANTINE    SERVICE* 

To  the  i)lant  (puirantine  ins])ectioii  service  is  delegated  the  enforce- 
ment of  those  state  laws  and  regulations  having  for  their  object  the 
])rotection  of  California  plant  life  from  the  introduction  of  injuriou.s 
insect  i)ests.  injurious  animals  and  ])lant  diseases.  Bricfiy  these  laws 
and  regulations  are  as  follows: 

The  State  Quarantine  Law,  a  bjusic  inspection  act,  which  requires 
that  all  plant  material  brought  into  this  .state  must  be  inspected,  and  as 
a  condition  of  entry  must  be  free  of  serious  pests. 

Section  2'M9I)  of  the  Political  Code  authorizes  the  Director  of  Agri- 
culture, with  the  ai)proval  of  the  Governor,  to  place  quarantines  at  the 
Ixtundaries  of  this  state  or  elsewhere  within  the  stale  to  ])rotect  agri- 
culture frfim  the  introduction  or  general  dissemination  of  injurious 
insect  jicsts  or  plant  dis«'ases.  I'nder  authority  granted  in  this  .section, 
twelve  f|uarantine  orders  are  now  being  enforced.  Ten  of  these  are 
established  at  the  boundaries  of  the  state  and  directed  against  in.sect 
])ests  and  plant  diseases  which  do  not  occur  or  are  not  generally  dis- 
tributed in  California  and  which  are  seriously  injurious  to  the  crops 

•By  A.  C.  Fleury,  Supervising  Quarantine  Officer,  Sacramento. 
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they  attack,  and  two  orders  directed  ajraiiist  insect  pests  of  a  serious 
nature,  confined  in  their  distribution  within  the  state  to  those  certain 
limited  areas  wliich  have  been  phiced  under  (luarantine. 

Quarantine  eirculares  issued  by  the  Director  of  Agriculture  to  permit 
of  uniform  and  ade(iuate  enforcement  of  certain  provisions  of  tlie 
State  Quarantine  Law  api)licable  against  certain  pests.  Seven  such 
(luarantine  circulars  are  noAV  in  effect. 

The  Date  Palm  Law,  an  act  of  tlie  legislature  regulating  the  move- 
ment within  the  state  of  date  palms  to  prevent  distribution  of  serious 
date  palm  scale  insects. 

Shipment  of  Injurious  Insects  Law,  an  act  of  the  legislature  to 
l)revent  the  importation  into  this  state  or  tlie  transportation  within 
the  state  of  injurious  insects,  exce])t  for  specific  scientific  purposes 
under  permit  and  i)roper  safeguards. 

In  addition,  the  enforcement  of  two  restrictive  measures  known  as 
Pest  Control  Rulings  Nos.  ;}  ami  4,  covering  strawberry  root  weevils 
and  vegetables,  pests  occurring  in  limited  ])ortions  of  California. 

Further,  state  insjjectors  at  maritiuie  ports  of  entry  enforce  the 
forty  or  more  federal  plant  (piarantine  i-egulations  issued  by  the  United 
States  Secretary  of  Agriculture  under  authority  of  the  Federal  Plant 
Quarantine  Act.  These  inspectors,  as  collaborators  of  the  Federal 
Horticultural  Board,  are  the  sole  enforcing  agents  of  federal  plant 
quarantines  at  California  ports  of  entry. 

MARITIME    I'OKT    INSPECTION 

California  has  eight  harbors  where  vessels  can  enter  to  discharge 
or  take  on  cargo.  The  three  ports  of  San  Francisco,  San  Pedro  and 
San  Diego  are  of  chief  consecpience  .so  far  as  amount  of  plant  quaran- 
tine enforcement  is  concerned.  At  the  five  remaining  ports  careful 
supervision  is  given  all  vessels  arriving  from  other  states  or  foreign 
countries  by  the  local  county  horticultural  conunissioner  who  acts  as 
State  Quarantine  rhiardiaii  and  collaborator  of  the  Federal  Horticul- 
tural Board. 

At  San  Franci.sco  fifteen  ((uarantine  inspectors  are  stationed,  one 
being  assigned  to  Crockett  and  one  to  Oakland.  Seven  inspectors  are 
located  at  San  Pedro   (Los  Angeles  Harbor)   and  two  at  San  Diego. 

There  has  been  no  radical  change  in  ])ort  insj^ection  methods  during 
the  past  year.  The  following  chart  (see  chart  No.  1)  will  sliow  that 
ship|)ing  ami  imports  re(|uii-ing  i)lant  c(uarantine  inspection  have  con- 
sistently increased  over  the  ])revious  year. 

Fortunately,  it  has  been  ])Ossible  to  meet  these  increased  inspection 
requirements  of  the  past  year  witliout  increasing  the  personnel.  The 
demands  are  not  regular  from  day  to  day  as  there  may  be  many  shij) 
arrivals  on  one  day  or  on  several  days  in  succession,  with  but  few 
on  another.  In  the  latter  ease  only  a  portion  of  the  inspection  force 
is  needed.  In  that  regard,  our  insjiection  organization  at  maritime 
ports  is  (•omi)ai"able  to  a  city's  fire  fighting  oi-ganization  ;  sulYiciont  ])er- 
sonnel  must  be  maintained  for  the  disti-ict  to  adequately  take  care  of  the 
demaiuls  of  the  busiest  day.  Avith  assistance  available  at  jnore  distant 
stations  for  abnormal  demands. 

Inspection  of  ve.s.sels  at  maritime  ]iorts  will  probably  always  reuujin 
the  most  important  feature  of  plant  quarantine  enforcement,  as  the 
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nioro  serious  posts  to  bo  fruardod  ajraiiist  aro  tlioso  ocourriti}?  in  outlyin<if 
territory  and  in  foroij^'ii  oountrios,  jjarticularly  Hawaii,  tho  Orient. 
Mexico,  and  tho  Troi)ios.  (Jwin^  to  tiio  presenee  of  Mediterranean 
fruit  fly  and  melon  tly  in  Hawaii  and  its  jjroxiniity  to  Caliiornia.  the 
inspection  of  vessels  from  that  territory  is  of  major  imi)()rtance.  In 
addition  to  the  many  passonfjor  vessels  from  tlie  Orient  and  the 
Antipodes  which  call  at  Hawaiian  ports  on  their  return  voyage,  there 
are  eight  regular  passenger  liners  operating  on  direct  runs  between 
Hawaii  and  ('alifornia  ports.  Two  of  the.se  vessels  have  been  added 
during  the  past  year — tho  S.  S.  Malolo,  sailing  every  two  weeks  from 
Sati  Francisco  and  having  a  cai)acity  of  about  700  jiassongors.  and  the 
S.  S.  Cihf  of  Ifotiolulu,  sailing  out  of  San  Pedro  monthly  with  a  pas- 
senger capacity  of  about  ;")()(). 

To  properly  and  eflficiently  inspect  within  a  reasonable  time  the  bag- 
gage of  i)as.sengers  on  vessels  of  this  size  requires  the  services  of  from 
thirty-five  to  forty  inspectors.  To  meet  this  condition  at  ports  where 
normally  but  .seven  to  fifteen  inspectors  are  employed  it  is  necessary 
to  draft  the  services  of  county  horticultural  insi)ectors  and  of  employees 
of  this  department  in  tho  near  vicinity  who  aro  engaged  in  other  than 
plant  (luarantino  activities.  These  men  soon  become  trained  and  cai)ablo 
of  satisfactoi'ily  augmenting  the  regular  force  for  i)rompt  and  careful 
examination  of  baggage  on  those  occasions. 

Particular  attention  has  been  directed  at  the  ports  to  the  examina- 
tion of  all  i)arcol  post  mail  and  expro.ss  matter  arriving  from  Hawaii 
regardless  of  whether  the  marking  indicated  tho  contents  to  be  plant 
l»r()ducts.  Tho  justification  for  such  inspection  is  demonstrated  by  the 
i-o])oatod  intorco])tion  of  contraband  fruits  in  such  express  and  mail 
pai-eels,  which,  because  of  lack  of  marking  as  to  contents,  would 
undoubtedly  otherwise  have  boon  delivered.  Avocados  in  an  express 
|)arcel  marked  "books;"  mangoes.  coflFoe  berries  and  other  host  fruits 
of  Mediterranean  fruit  fly  in  other  unmarked  j)arcels  have  been  so 
intorcoi)ted  during  tho  year.  Inspection  of  parcel  post  material  from 
Hawaii  frecpiontly  ro(|uiros  the  services  of  10  or  more  ins|ioetors  from 
four  to  tivo  hours  after  mail  has  been  unloaded.  It  is  not  uncommon 
lor  ui)ward  of  (ir)00  ])areol  i)ost  packages  to  bo  discharged  from  one 
vessel,  in  addition  to  many  i)ackagos  of  express  matter,  tho  most  of 
which  must  be  opened  to  defermino  their  contents. 

Though  a  careful  search  of  all  vessels  is  made  ui)on  arrival  it  is 
readily  possible  for  crew  members  to  secrete  contraband  fruit  in  a 
portion  of  the  .ship  where  it  would  not  be  disclosed  by  such  inspection. 
That  any  baggage  or  parcels  brought  ashore  by  anyone  at  any  time 
after  a  ves.sel  has  arrived  may  be  carefully  examined  for  the  ]>resence 
of  contraband,  jiarlicular  attention  has  been  given  during  the  pa.st 
year  to  |)ropoily  guarding  vessels  of  Hawaiian  or  foreign  origin  while 
in  jmrt. 

While  quarantine  regulations  aro  specific,  much  in  their  method  of 
ap])lication  must  be  left  to  <''c  judgment  of  tho  inspector.  Particularly 
is  this  the  ease  with  prohib  to  1  plant  material  carried  as  .ship  stores 
and  not  intended  to  go  ashore.  The  degree  of  menace  involved  is  largely 
the  factor  which  influences  the  inspector's  judgment  in  determining 
what   saf<'guard   measures  shall   be  rofpiirod.     Tt   is  essential   that  all 
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vessels  be  required  to  give  the  same  disposition  to  fruits  or  vegetables 
carried  as  stores  or  otherwise  at  each  California  i)ort.  Disresjiect  of 
l)lant  (juarantine  laws  and  jiossible  deliberate  attenijjts  at  evasion  will 
follow  on  the  part  of  the  ship's  officials  when  uniformity  in  the  applica- 
tion of  the  (piarantine  reguhitions  is  lacking.  The  value  of  securing  the 
cooperation  of  tlie  steamshij)  company  officials  has  long  been  recognized 
and  such  cooperation  can  be  secured  only  when  they  are  aroused  to 
the  importance  of  keeping  out  serious  agricultural  pests,  and  their 
interest  can  be  maintained  only  when  sound,  business-like  and  uniform 
methods  of  enforcement  are  followed. 

To  jirevent  landing  of  ])rohil)ited  plant  products  carried  as  stores 
or  by  the  personiu4  of  naval  vessels  is  jast  as  important  as  though 
such  contraband  material  were  carried  by  commercial  craft.  The  Army 
Transport  Service  officials  at  San  Francisco"  and  the  naval  officials  at 
all  ports,  particularly  the  Commandant  of  the  Eleventh  Naval  District 
at  San  Diego,  at  M-hicli  port  most  naval  craft  arrives,  have  given  most 
commendable  cooperation  in  the  enforcement  of  the  plant  quarantine 
regulations  on  vessels  operated  under  their  jurisdiction,  and  what 
would  otherwise  prove  a  tremendous  task  and  a  serious  menace  is 
efficiently  accomplished  with  full  safety  through  the  willing  and 
friendly  assistance  of  these  officials. 

Over  2600  insect  pests  and  plant  diseases  have  been  intercepted 
at  California  ports  during  the  year.  i\Iany  of  these  do  not  occur  in 
California  and  their  introduction  would  undoubtedly  occasion  serious 
damage  to  our  agriculture.  Among  those  intercejjted  during  1927  were 
a  number  of  special  interest.  From  Hawaii  the  melon  fly  was  taken 
six  times  in  cucumbers  and  once  in  tomatoes;  the  Mediterranean  fruit 
fly  was  taken  three  times  each  in  mangoes  and  avocados,  twice  in  guavas, 
once  in  string  beans,  once  in  coffee  berries  and  and  once  in  Kamani 
nuts.  One  interesting  fact  in  connection  with  the  interception  of  the 
Mediterranean  fruit  fly  in  Kamani  nuts  Avas  the  finding  of  adult  flies 
in  the  box  in  which  these  nuts  were  bi-ought  in  by  a  passenger.  These 
flies  had  evidently  emerged  enroute  and  only  the  closed  nature  of  the 
box  in  which  the  infested  nuts  were  ])laced  kejjt  tliem  from  escaping. 
This  rejjrcsents  the  first  interception  of  adult  ^lediterranean  f)'uit  flies 
made  in  (piarantine  at  a  California  i)ort.  Pink  bollworm  was  taken  in 
cotton  bolls  on  six  occasions.  Sweet  potato  weevil  was  taken  in  sweet 
potatoes  from  China  and  Alabama.  Myelois  rcnipara,  a  navel  orange 
worm  of  Arizona,  was  taken  in  Tamarinds  from  I\Iexico  and  the  inter- 
ception of  Stevoma  catcnifer  in  avocado  seed  from  the  Canal  Zone 
was  considered  important  by  the  Federal  Ilorticidtural  Board.  Chest- 
nut weevils  were  t;iken  fifteen  times  from  four  countries,  and  lepi- 
dopt  rous  larva,  undoubtedly  the  nut  codling  moth  (Carporapsa 
aphnddua),  was  taken  on  several  inspections  from  chestnuts  from  Italy 
and  once  from  chestnuts  from  .Tapjin.  Prnifs  cUri,  a  moth  which  miiu's 
the  skin  of  citrus  fruits  was  taken  in  an  orange  from  Guam.  The 
camphor  scale,  Psrndaonidin  clupJcx,  was  taken  on  oranges  from  China. 
Citrus  canker  was  taken  on  pomelos  from  China  and  citrus  melano.se 
was  intercepted  on  numerous  occasions  on  citrus  fruits  from  Porto 
Kico.  Panama,  the  Canal  Zone,  Mexico,  Florida,  Texas  and  Louisiana. 
The  Dictyospermum  scale,  Chnjsomphalns  divtyoapermi,  was  taken  on 
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tliirteon  occasions  from  tlic  Caiuil  Zone.  China,  Hawaii,  Italy,  Mexico, 
and  Tahiti  on  citrus  fruits,  cocoanuts  and  hananas.  Dead  adult  .lapan- 
pse  hectics  -were  found  on  numerous  occasions  on  freifjht  and  in  the 
holds  of  shi|)s  arrivinj;  from  Phihuh'lphia.  The  cherry  fruit  fly  was 
taken  several  times  in  cherry  shipments  from  Oregon. 

iu)kdi:r  inspection 

Under  this  designation  is  grouped  those  activities  of  the  plant  (piaran- 
tine  service  Avhich  are  concerned  with  the  inspection  of  automohiles 
and  other  vehicular  traffic  entering  this  state. 

During  1927,  fourteen  inspection  stations  were  maintained  along  our 
eastern  border  covering  all  highways  leading  into  this  state  from  the 
eastern  and  southern  Uni-ted  States.  Eleven  of  these  .stations,  located 
from  Inyo  County  north  to  the  Oregon  line,  were  seasonal,  being 
operated  during  the  siunmer  when  the  roads  were  not  closed  by  snow. 
While  the  inspection  of  automobiles  entei-ing  this  state  is  for  the  ])ur- 
])ose  of  enforcing  all  quai-antine  regulations,  these  northern  sea.sonal 
stations-are  concerned  ])rincipally  with  the  (piarantine  against  alfalfa 
weevil  as  they  control  the  movement  of  traffic  over  highways  leading 
into  California  directly  from  alfalfa  weevil  infestetl  sections  of  Nevada. 
The  three  southern  stations  are  operated  the  year  around  and  are  con- 
cerned principally  with  the  quarantines  against  cotton  pests  and  the 
citrus  diseases  as  they  control  traffic  entering  over  highways  leading 
from  the  southern  states  where  these  pe.sts  occur.  The  following  chart 
shows  the  border  insjx'ction  record  for  1927  as  compared  with  1!>2(): 

Border  Itinprcfinn 

A  utomohilcs  innprrtrd 
1D2G  J927 

Seiisonnl    50.000  T,\.:W\ 

Yo.'ir  iiiound 1)9.025  125,:{80 

Totals    158,085  198,08;{ 

Nineteen  twenty-seven  shows  an  increase  of  ^9,698  automobiles  or 
nearly  2")  per  cent  over  1926.  A  slightly  larger  force  of  insjx'ctors  was 
necessary  to  handle  this  increased  trafTic. 

During  1927  there  were  taken  from  cami)ing  e(|ui|)ment  carried  in 
296  different  automobiles,  all  destined  for  interior  California,  2111  live 
alfalfa  weevil,  all  intercepted  at  northern  border  stations.  Although 
traffic  increa.ses  each  year,  with  the  improvement  of  camping  grounds 
locateil  in  the  infested  sections  of  ad.joining  states  and  the  construction 
of  cabins,  eliminating  the  necessity  for  cami)ers  erecting  tents  and 
spreading  bedding  on  the  ground,  less  alfalfa  weevil  are  carried  and 
fewer  interceptions  made  from  year  to  year. 

Ilow.'ver.  the  fpiantity  of  contraband  idant  material  seized  increases 
each  seasf)u  as  traffic  increa.ses.  There  were  intercepted  and  destroyed 
at  all  border  stations  during  1927.  6714  lots  of  contraband  plant 
material  bein<:  bn)Ught  into  California  in  violation  of  the  state  quaran- 
tine regulations.  In  addition.  19.")1  lots  of  plant  material  were  refused 
admittance  because  of  actual  infestation  witli  some  insect  pest  or  plant 
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disease  or  because  of  noncompliance  witli  quarantine  requirements. 
This  intercepted  plant  material  represented  ([uarantine  violations  a.s 
follows : 

(Mtrus   canker 3,500 

Cotton  boll  weevil  and  pink  bollworm 2,20.'} 

Oriental  fruit  moth 798 

Sweet   potato  weevil G67 

Navel  orange  worm G69 

Alfalfa  weevil . 114 

In  addition,  there  Avere  intercepted  594  lots  of  miscellaneous  material 
com|)rising:  violations  of  the  white  pine  blister  rust,  citrus  white  fly, 
^Fexiean  fruit  fly,  Japanese  beetle  and  other  quarantines.  Live  cotton 
boll  weevil  were  taken  on  numerous  occasions  during  the  year  at  each 
of  the  .southern  border  stations.  These  were  present  in  souvenir  cotton 
bolls,  cotton  seed  and  seed  cotton  found  in  suitcases,  hat  boxes,  hand 
bags,  etc.,  carried  by  automobile  travelers.  Home  made  mattresses  and 
pillows  stuffed  with  seed  cotton  were  frequently  intercepted.  The  large 
quantity  of  menacing  juaterial  intercepted  dui'ing  the  year  1927  demon- 
.strates  the  important  part  border  inspection  plays  in  an  adequate 
system  of  quarantine  inspection. 

Changes  in  metliods  and  improvements  in  equi])ment  have  been  made 
at  the  southern  border  .stations.  These  have  facilitated  inspection  and 
have  done  much  to  prevent  complaints  from  travelers.  Additional 
platforms  have  been  constructed,  shed  roofing  has  been  placed  over  such 
platforms,  protecting  botli  travelers  and  inspectors  from  the  hot  sun 
in  the  sunnner  and  tlie  i-ain  in  the  winter,  and  benches  have  been  built 
on  which  hand  luggage  is  placed  for  examination. 

INTERIOR  INSPECTION 

l*raetieally  all  nursery  stock  shipped  into  California  from  other  states 
and  most  of  the  fruit,  vegetables  and  other  commodities  sid^ject  to  plant 
quarantine  ins])ection  arrives  by  railroad,  freight,  express  or  parcel 
post,  and  the  task  of  examining  and  passing  upon  the  admssibility 
of  this  large  volume  of  material  at  railroad  stations,  express  offices 
and  post  oifices  is  cla.ssed  as  interior  inspection.  This  inspection  is 
carried  out  by  the  county  horticultural  commissioners,  their  deputies 
and  inspectors  acting  as  state  quarantine  guardians. 

DuriTig  the  fi.scal  year  ending  June  30,  1927,  these  state  quarantine 
guardians  inspected  and  passed  ujion  52,620  shipments  of  plants  and 
products  from  other  states.  One  thousnnd  three  hundred  ninety-eight 
shipments  were  refused  admittance  because  of  insects  or  disease  pe.sts, 
or  condennied  as  contraband,  having  been  ship])ed  into  tliis  stale  in 
violation  of  the  (puirantine  i)rovisions.  The  total  of  52,(i20  shipments 
inspected  during  the  present  fiscal  year  shows  a  slight  decrease  over 
the  i)revious  year. 

ALF.\LFA    WEEVIL 

The  usu;d  ;innu;d  Mlfalfa  weevil  field  survey  was  made  during  the 
spring  of  1927  to  determine  the  spread  of  the  alfalfa  weevil  in  Cali- 
fornia and  showed  very  little  change  from  1926.  As  expected,  that 
insect  was  found  to  have  spread  in  the  Honey  Lake  Valley  in  southern 
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Lasspn  County  to  a  i^oint  ono-lialf  milo  souflioast  of  Mil  ford,  about 
throe  and  one-half  miles  further  north  than  it  eonld  be  found  in  ID'JG. 
The  infestation  in  that  valley  was  very  lijrht  as  was  also  the  ease  with 
the  infestation  in  Lonp:  Valley  and  in  the  Sierra  Valley  of  Plumas 
County  where  no  appreeiable  s])read  was  noted  and  where  the  weevil 
was  less  numerous  than  in  1926. 

All  of  the  California  infestation  is  still  well  within  the  quarantine 
boundary  lines  orijrinally  ])laee(l  ajrainst  this  insect,  and  its  spread  to 
date  in  this  state  has  been  by  natural  flifrht  alon<r  continuous  alfalfa 
l)Iantin{?s. 

The  nsual  survey  in  that  jiart  of  Nevada  adjoininpr  California  was 
carried  on  in  cooperation  with  the  Nevada  ollRcials  and  for  the  first 
time  the  weevil  was  discovered  in  Doufrlas  County.  Infestation  there 
could  be  found  only  in  a  small  portion  of  but  one  field.  The  Nevada 
authorities  immediately  destroyed  the  crop  of  this  entire  field  by  plow- 
inp:  and  burninpr.  and  clean  cultivation  was  then  practiced  with  the 
exjiectation  and  hope  of  eradication.  Douprlas  County,  Nevada,  wa.s 
immediately  added  to  the  area  under  (|uarantine  by  this  state  on  account 
of  the  alfalfa  Avcevil.  This  infestation  is  unfortunate,  as  the  alfalfa 
plantinjrs  in  Dou^rlas  County  adjoin  tho'<e  in  Mono  and  Aljjine  counties. 
California,  and  if  the  eradication  attempt  is  not  successful,  this  new 
Nevada  infestation  will  unquestionably  spread  to  fields  in  adjoininjr 
California  counties,  where,  although  still  ea.st  of  the  Sierra  Nevada 
ranpre,  the  hazard  of  its  beinjj  carried  into  our  jyreat  interior  valleys  will 
be  increased.  In  placing  the  quarantine  against  Douglas  County,  the 
fact  that  for  certain  mountain  and  desert  communities  in  Alpine,  El 
Dorado,  and  Inyo  counties,  California,  near  the  Nevada  line.  Doujjrlas 
County  was  the  only  source  of  hay  for  fodder,  resulted  in  a  provision 
for  such  hay  to  move  into  those  l)ounilary  communities  under  permit 
when  the  Director  of  Agriculture  was  satisfied  that  such  movement 
would  ])resent  no  alfalfa  weevil  menace  to  California. 

TIlfRBEUIAE  W'KKVIL   .WO   IM.N'K    l'.()M,W(tKM    IX    ARIZO.VA 

Late  in  1926,  following  the  finding  of  the  pink  bolhvonii  and 
Thurberiae  weevil  in  southeastern  Arizona,  California  placed  into  efTecl 
.stringent  quarantine  measures  against  that  entire  state  mitil  such  tinu^ 
as  a  careful  ami  complete  survey  could  be  made  to  positively  determine 
the  exact  distribution  of  those  serious  cotton  iiests  in  Arizona.  These 
quarantine  measures  remained  in  etTect  and  no  cotton  seed  was  admitted 
from  any  point  in  the  state  of  Arizoiui  until  August  1.  1927.  On  that 
date  the  Federal  Horticultural  Board  issued  revised  (piarantines  out- 
lining the  areas  where  these  ])ests  occurred  and  providetl  certain  safe- 
guard measures  for  the  movement  of  possible  carriers  of  those  pests 
from  Arizona,  following  which  cottonseed  was  again  admitted  from 
tho.se  SCCtion.S  of  Arizona    not    included    witliiji    tin-    fedei;d    (|ii;ir;mt  irie 

area. 

COTTON.^^KKD   fONTA.M  l.VATKi)   (iKAIN 

During  1927,  it  was  noted  that  shipments  of  corn,  maize,  oats,  ami 
other  grains  were  arriving  from  the  southern  states  contaminated  with 
cottonseed.    As  this  presented  a  distinct  menace  to  the  cotton  industry 
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of  this  state,  due  to  tlu;  i)ossihility  of  cotton  holl  weevil  or  pink  bollworm 
bein*:^  introduced  tlirougli  (lie  luediuin  of  such  seel,  orders  were  issued 
to  all  inspectors  to  place  in  (luaranline  any  such  cottonseed  contami- 
nated <rrain  shipments,  and  {o  re(iuire  that  all  such  cottonseed  be  entirely 
removed  from  the  grain  by  scicenin*;  or  other  methods  or  that  the  entire 
shipment  be  reshipped  out  of  the  state.  Meetings  with  grain  importers 
were  lield  and  tlieir  coo|)eration  in  eliminating  this  condition  was 
.secured.  ]\Iany  ears  of  cottonseed  contamiiuited  grain  were  intercepted 
and  were  cleaned  at  considerable  expense.  Through  the  cooperation 
of  grain  importers  and  sliipi)ers,  the  conditions  that  brought  about 
this  contamination  bn-gely  have  been  corrected  and  only  an  occasional 
carload  is  now  found. 

QUARAXTIXE   OUDEKS  REISSUED 

Following  the  Supreme  Court  decision  nullifying  the  right  of  the 
states  to  place  i)lant  quarantine  regulations  and  the  correction  of  this 
condition  through  tlie  amendment  to  the  Plant  Quarantine  Act  of 
April  13,  1926,  it  became  necessary  to  reissue  all  of  our  quarantine 
orders  in  the  early  part  of  1927.  This  permitted  of  certain  revisions 
in  the  regulations  which  pa.st  enforcement  experience  had  shown  were 
desirable,  such  as  the  incorjioration  of  all  amendments  in  the  original 
(piarantine,  the  elimination  of  some  unnecessary  restrictions,  and  the 
bringing  uji  to  date  of  the  orders.  Also,  in  a  general  way,  it  brought 
all  the  (luarantine  restrictive  nieasures  of  this  state  into  a  more  compact 
form  where  they  would  be  readily  available  and  better  understood. 
These  revised  (piarantine  orders,  twelve  in  number,  wei'e  put  out  under 
the  designation  of  "New  Series,"  and  pertained  to  the  following  :  Citrus 
Canker,  Chestnut  Bark  Disease,  Oriental  Fruit  Moth,  Eastern  Filbert 
Bliglit,  Mexican  Cotton  Boll  Weevil,  and  varieties  tliereof,  and  Pink 
Bollworm  of  Cotton,  Citrus  ^lelanose,  Alfalfa  Weevil  in  other  states, 
Alfalfa  Weevil  in  California,  Sweet  Potato  Weevil,  Citrus  White  Fly 
in  other  .states.  Citrus  White  Fh'  in  California,  and  Nut  Tree  Insects. 

During  the  year  it  was  found  necessary  to  amend  the  alfalfa  weevil 
quai-antine  on  two  occasions,  first  to  add  Douglas  County,  Nevada,  to 
the  infested  area,  and  second,  to  eliminate  the  Smith  Valley  in  Lyon 
County,  Nevada,  from  the  provisions  of  quarantine  until  March  1, 
1928.  The  Douglas  County,  Nevada,  quarantine  amendment  was  revised 
on  December  23,  1927,  in  a  minor  particular. 

The  quarantine  order  pertaining  to  citrus  white  fly  in  California  also 
was  revi.sed  on  December  23,  1927,  to  add  the  cities  of  Gridlcy  and 
Oroville  in  Butte  County  and  an  additioiuil  area  in  Sutter  County  in 
the  vicinity  of  Yuba  City  to  the  (piarantined  area,  owing  to  the  finding 
of  citrus  white  fly  since  the  origiiud  (luarantine  was  issued.  Several 
additional  hosts  on  which  the  white  fly  had  I'ccently  been  found  were 
also  added. 

All  formerly  .so-called  quarantine  regulations  and  rulings  were  also 
rei.ssued  under  the  designation  of  Quarantine  Circulars  (New  Series) 
and  were  seven  in  number,  i)ertaining  to  Peach  Yellows  and  Peach 
Ro.sette,  Cherry  Fruit  Fly  in  Oregon,  (Jherry  Fruit  Fly  in  Washing- 
ton, Strawberry  Root  Weevils  in  Oregon  and  Washington,  Colorado 
Potato  Beetle,  and  Grai)e  Phylloxera,  and  the  Navel  Orange  Worm. 
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CHART  No.  1— MARITIME  INSPECTION— CALIFORNIA  PORTS 


Steamship  and  baggage  inspection: 

Vessels  inspected 

Fish  boats 

Passengers 


Horticultural  imports: 
Parcels  fumigated  or  otherwise  treated. 

Shipments  refused  admittance 

Contraband  shipments 

Total  parcels,  horticultural  imports 

Total  shipments,  horticultural  imports . 


San  Francisco 


1926 


3,035 


48,298 


90,495 

1,842 

1,123 

3,802,784 

37,381 


1927 


3,290 


48,726 


69,100 

1,426 

1,414 

4,257,648 

35,225 


San  Pedro 


1926 


3,198 

360 

15,839 


8,015 

163 

488 

1,056,808 

4,815 


1927 


3,997 

498 

17,204 


9,697 

327 

1,289 

1,485,262 

5,878 


San  Diego 


1926 


620 

878 

1,395 


50 

108 

254 

346,617 

6,687 


1927 


799 

999 

2,021 


69 

48 

322 

410,521 

5,879 


At  the  five  minor  ports  of  entry  in  California  there  were  inspected  in  1927,  62  vessels  carrying  44  shipments  of 
plant  material, comprising  10,652  parcels.    One  of  these  shipments  was  refused  admittance  as  being  contraband. 


SPECIAL  REGULATORY  PEST  CONTROL* 

The  major  problem  of  the  year  has  been  the  administration  of  the 
citrus  white  fly  project,  and  next  in  order  of  importance  is  an 
investigation  of  the  ^Mexican  fruit  fly  in  the  lower  Rio  Grande  Valley 
of  Texas.  Special  reports  on  these  two  activities  will  be  found  in 
other  numbers  of  the  Monthly  Bulletin. 

Since  the  major  portion  of  the  time  has  been  taken  up  by  these  two 
projects,  other  work,  including  vacuum  fumigation,  testing  of  certain 
spray  oils  and  miscellaneous  pest  projects  has  been  relegated  to  a  minor 
position. 

CITRUS  V7IIITE  FLY 

The  administration  of  the  white  fly  project  was  beset  with  obstacles 
arising  mainly  from  the  fact  that  no  previous  campaigns  had  been 
carried  on  along  these  lines  and  much  of  the  data  necessary  had  to  be 
worked  out  during  the  campaign.  We  had  onl}^  fair  knowledge  as  to 
areas  actually  infested  and  further,  there  was  only  general  knowledge 
of  insecticides  which  would  lend  themselves  to  this  particular  problem. 
Such  circumstances  necessitated  the  application  of  new  and  untried 
methods  and  also  the  designing  of  special  equipment  to  meet  the  dif- 
ferent needs.  The  fact  that  the  campaign  undertaken  had  to  be  finished 
before  the  spring  emergence  of  the  adult  fly  greatly  complicated  the 
situation.  A  better  idea  of  these  difficulties  can  be  gained  if  we  under- 
stand that  the  basis  of  the  campaign  was  predicated  on  only  325 
infested  blocks  in  Sacramento,  four  blocks  in  Yuba  Citj^  and  the  entire 
city  of  Marysville.  As  a  matter  of  fact,  we  found  the  pest  distributed 
over  nine  hundred  blocks  in  Sacramento,  so  located  that  any  campaign 
looking  to  suppression  involved  treating  the  entire  city.  In  the  Yuba 
City  area,  inspection  revealed  the  infestation  general  throughout  the 
city,  also  extending  five  miles  west  and  ten  miles  south  of  that  city. 

Further  surveys  revealed  the  city  of  Gridley  infested  and  also 
Oroville,  in  addition  to  small  infestations  at  points  as  far  as  eight  miles 
north  of  Marysville  and  one  thirteen  miles  south  of  Sacramento,  a 
second  thirteen  miles  east  of  Sacramento,  also  in  North  Sacramento  and 


^By  D.  B.  Mackie,  Senior  Entomologist,  Sacramento. 
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in  Broderick,  Yolo  County.  To  locate  and  plot  these  infestations  has 
required  extensive  and  detailed  inspection  of  all  citrus  and  privet  in 
Sacramento  County  with  the  exception  of  certain  commercial  plantings 
in  the  Fairoaks  district  which  could  not  be  completed  due  to  lack  of 
time.  All  citrus  in  Yuba  and  Sutter  counties  and  large  portions  in 
Butte  County  have  been  inspected. 

Similarly  with  host  plants,  where  only  eleven  were  originally  listed 
at  the  beginning  of  the  spray  program,  the  host  index  had  been 
increased  to  forty,  and  by  March  1  J  927,  it  was  raised  to  fifty-four. 
Such  a  condition  required  the  development  of  a  potential  host  index, 
necessitating  the  spraying  of  non-host  species.  Smce  the  development 
of  a  complete  index  it  has  been  possible  to  cut  a  n  amber  of  species 
from  the  list,  thus  effecting  extensive  saving  in  material  and  labor. 

At  the  beginning  of  operations  the  only  conclusion  that  could  be 
drawn  with  reference  to  insecticides  was  that  sprays  offered  the  chief 
chance  for  success,  with  oil  emulsions  least  injurious  to  house  paint. 
It  has  been  possible  to  develop  formulas  suitable  to  the  needs  of  the 
campaign  utilizing  a  number  of  the  commercial  oil  sprays.  Where 
material  at  first  cost  about  $1  per  gallon,  the  present  winter's  supply 
has  been  secured  at  a  cost  of  32  cents  a  gallon.  During  the  year, 
approximately  eight  carloads  of  emulsifiable  oil  have  been  used. 

Six  sprayers  of  the  largest  capacity  obtainable  were  purchased,  two 
of  which  are  motor  mounted  and  four  on  trailers.  Two  supply  trucks 
were  also  bought. 

To  protect  house  paint  from  possible  damage  by  oil  sprays,  special 
gear  has  been  designed,  such  as  extension  poles,  tackles,  waterproof 
canvas,  etc.  This  latter  equipment  is  necessary  because  of  large  per- 
centages of  citrus  and  other  hosts  being  close  to  houses. 

A  study  of  spray  machinery  and  accessories  constituting  general 
sprayer  equipment  has  shown  a  lack  of  coordination  between  manu- 
facturers of  sprayers  and  of  accessories.  Minor  improvements  in  hose 
and  couplings  were  shown  to  greatly  increase  the  efficiency  and  at  the 
same  time  effect  large  reductions  in  weight.  Our  most  outstanding 
improvement  has  been  the  development  of  a  new  type  of  spray  gun  to 
combine  in  one  implement  the  spray  pole  and  the  gun.  This  alone 
increases  the  spraying  ability  of  one  nozzleman  fifteen  hundred  gallons 
per  week  of  forty-eight  hours. 

Due  to  increased  areas,  some  temporary  injury  was  caused  to  plant 
life  which  was  sprayed  late  during  the  period  of  actual  growth.  This 
resulted  in  blossom  drop  in  citrus  and  some  injury  to  foliage  of  other 
hosts.  This  temporary  injury  was  more  than  balanced  by  control  of 
other  plant  pests  on  the  trees. 

The  summer  campaign  was  confined  to  the  heavier  infestations  in 
Marysville,  Yuba  City,  and  Sacramento.  The  1927-1928  winter's  cam- 
paign started  December  1st.  On  December  31st  practically  forty-five 
per  cent  of  the  areas  to  be  sprayed  had  been  completed. 

The  results  have  exceeded  anticipations.  It  has  been  demonstrated 
that  consistently  higher  percentages  of  kill  can  be  obtained  by  close 
attention  to  the  application  of  contact  insecticides  than  is  secured  in 
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•general  orchard  practice.  Xiiicty-cij^ht  per  cent  effect ivciicss  has  been 
set  as  the  niiniiiiuni  result  to  be  obtained  and  where  not  secured,  trees 
were  resprayed. 

MEXICAN     FKriT    FLY 

Approximately  two  montlis  were  sjjcnt  inve.(ti<ratin<r  the  Mexican 
fruit  fly  situation  in  tlie  h)wer  Kio  Grande  Valley  of  Texas.  l)urin<r  the 
j)eriod  in  (piestion,  a  c()nii)lete  study  was  made  of  the  j)ro}>:rams  of  the 
United  States  l)ei)artmcnt  of  At?rivi'lt ure  and  the  state  of  Texas  look- 
inj?  to  the  eradication  of  this  fly.  Survej's  were  made  to  a.scertain  the 
po.ssible  hazards  that  inijriit  exi.st  from  (1)  the  native  growth.  (2) 
plants  in  resideiaial  pioperty,  (:?)  ho.st  plants  in  the  lower  Ilio  (Jrande 
Valley  of  Mexico,  (4)  fruit  arriviM«r  in  markets  of  the  Mexican  cities 
of  Matamoros  and  lleynosa  from  distant  points  in  .Mexico  known  to  be 
infested  with  the  fly,  and   (.'))  climatolofrical  factors. 

These  surveys  were  carried  out  in  great  detail,  listing  all  jjotential 
host.s,  their  technical  and  local  name,  together  with  a  commentary  as 
to  their  specific  relationship  to  the  fruit  fly  situation.  In  a  special 
report  all  these  data  have  been  brought  together.  It  includes  wild 
native  growth,  cultivatcil  i)lants,  and  species  of  .Mexican  fruit  that 
move  over  the  railway's.  "We  also  worked  out  the  synonymy  of  certain 
ho.st  fruits  whose  i)i(iper  desigjuition  was  somewhat  confused  by  local 
names.  An  attenij)t  lias  been  made  to  furnish  data  that  will  give  a 
better  estimate  of  the  hazard  to  the  citrus  and  other  fruit  iiulu.stries 
should  species  be  introduced  into  the  territorial  I'nited  States. 

MANDATORY  TREATMENTS 

In  the  field  of  mandatory  treatment  applied  by  rea.son  of  regulations 
of  other  states,  vacuum  fumigation  has  permitted  the  movement  of 
early  California  potatoes  a.s  follows: 

Tons 

OiTKoii    DllMW 

Wasliiugton    20(!.0:{ 

Idaho    rt4:2U 

Iowa    -l.'l.SO 

Colorado    l(».r»() 

Utah  204.1S 

California    101).37 

Total 1612.85 

Exclusive  of  California,  this  represents  a])out  fifty  carloads  long  haul 
freight  of  a  commodity  which  would  not  otherwise  move  because  of 
in.sect  infestation  subject  to  intiM'state  regulation. 

This  same  treatment  api)lied  to  citrus  nursery  stock  alone  has  ])er- 
mitted  the  movement  into  Arizona  of  24, ()()()  citras  for  planting  on  the 
Yuma  mesa.  Into  the  county  of  Ventura,  72,679  incoming  trees  were 
treated  while  14,196  coming  into  Orange  County  w'ere  treated. 

In  addition  to  the  foregoing,  dried  fruits,  nuts  and  other  food  com- 
modities involving  several  thousand  tons  have  received  this  treatment 
by  rea.son  of  a  lowered  tolerance  from  20  to  10  per  cent  on  products 
eaiTviiig  insect  infestation. 
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MISCELLANEOUS 

During:  the  year  a  number  of  different  oil  emulsions  have  been  tested 
out  in  connection  with  certain  fruit  tree  pasts.  These  include  black 
scale  on  olive,  yellow  scale  on  citrus,  European  elm  scale  on  elms  and 
brown  a])rieot  scale  on  apricots. 

Thei'e  have  been  inquiries  on  pest  control  methods  from  out  of  state 
parties,  most  of  these  seeking:  infoi'mation  on  improved  fumigation 
methods.  These  have  come  from  France,  Spain,  Germany,  Italy,  Tur- 
key, and  Rus.sia. 

FIELD    ENTOMOLOGY* 

INVESTIGATIONS  OF  NEWLY  ESTA15LISHED  INSECTS 

Investigations  have  been  made  of  newly  established  insects  of  major 
importance  to  determine  facts  necessary  to  re<?ulation,  restriction  and 
control.  Examples  of  such  insects  that  have  received  attention  include 
the  vegetable  weevil,  strawberry  root  weevils,  and  the  European  earwig. 

VEGETABLE    WEEVIL 

The  investigation  of  the  vegetable  weevil,  TAstroderes  ohliquus  Gyll., 
has  received  more  attention  than  any  other  one  project  in  field  ento- 
mology during  the  year.  Inasmuch  as  previously  very  little  was  known 
of  this  in.seet,  its  sea.sonal  history,  habits  and  control,  and  nothing  at 
all  under  California  conditions,  it  was  necessary  to  make  detailed 
investigation  before  regulatory  a.s  well  as  control  measures  could  be 
developed.  This  insect  has  been  known  to  occur  in  the  state  less  than 
two  years;  hence,  any  statement  at  this  time  as  to  its  importance  may 
be  premature;  nevertheless,  it  appears  to  be  a  major  pest  of  certain 
tryck  crops. 

In  isolated  area.s  given  to  intensive  truck  crop  production,  where  a 
variety  of  vegetables  are  growing  throughout  the  entire  year,  extremely 
favorable  conditions  for  producing  heavy  infestations  have  been 
afforded,  resulting  in  the  total  loss  of  some  small  fields  of  certain  pre- 
ferred ho.st  vegetables.  The  increased  territory  showing  infestation 
during  the  past  year  indicates  that  the  weevil  ha.s  occurred  probably 
in  the  state  for  a  number  of  years,  also  that  while  the  insect  has  only 
recently  become  noticeable,  it  is  increasing. 

The  investigation  has  concerned  itself  with  the  determination  of  its 
.seasonal  history  which  might  affect  regulatory  action  as  well  as  control, 
and  noting  trade  ])ractice.s  which  relate  to  the  |)o.ssil)le  distribuliou  and 
further  spread  of  the  weevil,  also  listing  oF  ho.st  jilant  carriers.  Sur- 
veys to  define  the  limits  of  distribution  have  been  carried  on  with  the 
finding  of  this  weevil  in  the  following  counties:  San  Francisco,  San 
Mateo,  Santa  Clara,  Alameda,  Contra  Costa,  Solano,  and  Marin. 
Scouting  has  been  extended  over  a  good  portion  of  the  state  and  will 
be  continued. 

All  control  investigations  have  been  directed  toward  finding  a  suitable 
emergency  control  measure  to  protect  growers  and  to  aid  in  checking 


*.Toint  Report  by  T.  D.  Urbahns,  P'ield  Entomologist,  resigned  November,  l')27,  and 
H.  C.  Lewis,  Assistant  Entomologist,  Sacramento. 
5-50098 
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furtluT  spicnd.  Sliidics  of  si-asoiial  history  have  sliown  tin*  hirval 
sta«rt's.  wliu-h  cause  llie  most  severe  daina<re.  aetive  iliiriu^  tlie  fall, 
winter,  and  s|niM<;  when  weather  conditions  an-  veiy  ehan^'ealile.  The 
adult  spends  the  suninu'i-  inontlis  in  aestivation.  The  fact  that  numer- 
ous ve<retal)les,  the  tops  of  which  are  used  for  human  eonsumjjtion.  can 
not  be  sprayed  with  an  arsenical,  that  eprj;  deposition  continues  from 
fall  until  sprinjr  and  that  any  spraying  for  hirval  stafr»'s  must  be  done 
under  adverse  weather  conditions,  have  made  for  a  dit^cult  problem  of 
larval  control.  Contact  insecticides  for  larvae  have  been  used  durinp: 
the  past  season  for  the  first  time  with  j)arfially  satisfactory  results.  On 
account  of  hi<rh  cost,  this  control  would  hardly  be  jjractical  on  a  com- 
mercial basis,  although  for  small  <rai-den  patches  it  is  .satisfactory.  A 
combination  of  a  "2  per  cent  light  grade  of  summer  oil  emulsion  and 
nicotine  sulphate,  one  to  sixteen  hundred,  was  effectively  used  la.st 
November.  Pyrethrum  at  the  rate  of  three  to  five  pounds  ])er  Innidied 
gallons  has  also  proved  effective. 

The  most  promising  eonti-ol  ajtpears  to  be  in  checking  newly  em'M'ged 
adults  in  the  late  spring.  Considerable  testing  has  been  mad"'  of 
various  baits  which  might  ])rove  attractive  to  adult  weevils.  A  fruit 
bait  found  in  May  gave  ai)proximately  DO  pei-  cent  kill  in  forty-eigiit 
hours  in  cages  containing  natural  food.  It  has  been  observed  that 
certain  preferred  host  plants  of  the  adult  may  be  utilized  as  traj)  crops. 
Cooperative  observations  of  .sea.sonal  history  and  control  measure  tests 
have  been  made  by  L.  K.  Cody.  Ilorticultui-al  Commissioner  of  Santa 
Clara  County. 

Detailed  information  from  investigations  on  the  vegetable  weexil 
was  published  in  the  ^lox'i  iii.v  IJn.i.KTiN  foi-  July.  11)27.  A  .second 
article  will   appear  slioi-tly  setting   foi-tli   later  infoniiat i(tn   develojx'd. 

sTU.\wi{i;i;i;v  i;(t()T  wkevils 

The  Nursery  Service  indicated  that  one  or  more  of  thi-ee  species  of 
weevils  occurred  in  stiawberry  plantings  in  Humboldt  County.  A 
survey  covered  Humboldt  and  Del  Norte  coun1i<'s  last  Augu.st  to  deter- 
mine the  pi'csence  of  weevil,  distribution  ti-ade  pi-actices  and  all  facts 
necessary  to  sui)pression  and  I'egulation.  In  Humboldt  County. 
lirachjjrhi/vus  siilcdius  (Fabr.)  and  />'.  ni(/osl ri<iius  (loe/.e  were  f(Uind 
quite  generally  distributed  in  strawberry,  blackberry,  raspberry  and 
loganberry  plantings.  In  Del  .Norte  County,  /».  luf/aslridlus  and  li. 
oraius  (lAun.)  were  louiid.  ( '(Piisid<'rable  damage  had  taken  place  in 
a  few  fields,  although  generally  bci-ry  cultiire  had  not  been  materially 
hampered  by  the  pi"<'sence  of  these  weevils.  Native  wild  species  were 
examined  but  no  indication  of  infestation  noted. 

During  early  1!)'J7.  curodionid  larvae  were  reported  in  larire  num- 
bers in  a  commercial  .strawberry  planting  near  Wat.s(»nville.  As  the 
possibility  existed  of  (»ne  of  the  three  species  (d"  linirlnfrln/nus  com- 
monly attacking  strawberries  in  the  Northwest,  pieparations  were  made 
in  cooperation  with  the  horticultural  commissioner  of  Santa  Crnz 
County  to  prevent  spread  and  t«»  eradicate  the  infestation.  The  emer- 
gence of  adults  in  May.  however.  j)rove(l  the  species  to  l»e  Fidler's 
rose  beetle.  Pdntiiiiitnis  (fodwani  (Crotch).  These  larvae  fed  exten- 
sively on  the  roots,  and  in  certain  parts  of  the  strawberry  field  many 
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plants  wtTt'  killed.  Calciuin  cyjmidt'  introduced  into  a  hole  made  with 
a  small  erowhar  about  six  or  eiirht  inches  deep  near  each  plant  residted 
in  a  kill  of  both  larvae  and  plants.  As  only  plants  showinjr  a  weak- 
ened condition  due  to  injury  were  treated,  their  loss  was  of  no  con- 
sideration. The  cyanide  treatment  considerably  reduced  the  larval 
infestation. 

EUROPEAN  EARWIC, 

Attention  wa.s  driven  to  testinji  baits,  makinsr  field  observations  on 
life  history,  habits  and  s|)read  of  the  Euroi)ean  earwi<r.  Aurinthiria 
forfiruld  (Linn."),  in  P>erkeley.  The  (>arwi«r  is  now  known  to  occur  in  a 
numbei"  of  distinct  and  separate  infestations  in  the  cities  of  Berkeley, 
Oakland,  and  Albany.  Poison»>d  baits  as  used  in  the  Pacific  Northwest 
have  not  furnished  the  etlHcient  control  hoped  for.  Animal  oils,  \ege- 
table  oils  and  essential  oils  have  been  tried  as  attractants  but  nothing 
has  been  found  definitely  and  outstandinprly  attractive  to  the  earwigs. 
This  work  was  in  cooperation  with  ^Ir.  II.  A.  Tibbits,  Park  ISuperin- 
tendent  of  P>erkeley. 

FIELD    SERVICE 

A.ssistance  was  given  county  horticultural  commissioners  and  agri- 
cultural agencies,  and  meetings  attended  for  the  purpose  of  discussing 
the  most  recent  and  effective  methods  of  controlling  insects  destructive 
to  field  and  orchard  crops.  ^Meetings  were  held  in  regard  to  spray 
residue,  blister  mite,  cankerworms,  rust  mite,  codling  moth,  ])each  twig 
borer,  and  methods  of  increasing  the  efficiency  of  insect  control  in 
general.  A  laboratory  service  is  maintained  to  aid  in  determinations 
of  economic  insects. 

An  unusually  heavy  infestation  of  cankerworms,  Al soph  Ha  pometaria 
(Harris),  and  Paleacrita  vcrnata  (Peck),  developed  on  deciduous  fruit 
in  the  JSacramento.  Santa  Kosa,  and  Santa  Clara  valleys  in  Ai)ril  and 
May.  Very  effective  control  was  obtained  by  the  use  of  two  and  one- 
half  pounds  of  ground  pyrethrum  to  one  hundred  gallons  of  spray. 
This  was  used  extensively  by  growers,  being  an  outstanding  example 
of  an  industry  immediately  accepting  a  newly  proved  control. 

Larvae  of  the  les.ser  corn  stalk  borer,  Elaswopalpus  I'ujnoscUua  (Zel- 
ler),  were  referred  to  this  oflHce  in  August  from  BIythe,  Palo  Verde 
Valley,  Riverside  County.  Determination  of  the  .species  was  made  and 
nu>thod  of  control  recommended  by  this  office.  Several  corn  fields 
were  entirely  destroyed  near  BIythe,  according  to  the  local  horticul- 
tural inspector.  As  the  infestation  develops  rapidly  once  it  is  estab- 
lished in  a  field  of  young  corn,  conti-ol  is  difficult.  Clean  cultivation, 
destruction  of  all  weeds  and  corn  stalks  to  reduce  the  infestation  of 
moths  a.s  well  as  plant  corn  on  land  i)reviously  kept  clean  were  meas- 
ures recommended. 

Incpiiries  have  been  received  by  the  department  as  to  the  best  means 
of  controlling  borers  in  cypress.  The  twig  borer,  Phloeo.situis  cristafus 
(Lee),  which  is  the  common  interior  species,  was  found  causing  .severe 
damage  to  Monterey  cypress  in  pai-ks  in  Fresno  County  during  Octo- 
ber. The  summer  brood  of  beetles  were  attacking  and  girdling  the 
trunks  and  larger  branches  resulting  in  the  death  of  the  trees.    Arizona 
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cypress  wore  bcinfr  attacked,  the  beetles  pniniii^  the  smaller  twipfs  for 
tlie  j)urp()se  oi'  feedinjr.  Contrdl  iiitonnation  furnished  by  Dr.  E.  C. 
Van  Dyke  of  the  ljniver.sity  of  California  follows: 

As  Monterey  cypress  is  not  suited  to  drou<rht  conditions  in  tiie  inte- 
rior, it  frecpiently  becomes  weakt'iu'd  and  may  bo  severely  attacked  by 
beetles.  Heavy  infestations  are  thus  establislied  Mhieli  may  attack 
normal,  healthy  Arizona  and  Italian  cypress  by  jji-unini;  the  smaller 
twigs.  The  i)roblem  is  one  of  sanitation  aiid  proper  selection  of  types 
of  trees.  The  heavily  infested  trees  and  branches  should  be  cut  out 
and  burned  in  the  late  fall  or  winter,  thus  eliminatin<r  the  breeding 
of  the  main  broods.  Cypress  trees  should  never  be  planted  near  such 
water-exhau.sting  trees  as  eucalyptus,  and  ^lonterey  eypre.ss  should  not 
be  planted  very  far  from  the  Coast. 

The  peach  twig  borer.  Anarsia  lineairlla  (Zeller),  did  not  cause  the 
damage  in  H)'J7  characteristic  of  recent  years.  Control  measures  were 
api)lied  with  unusual  care  and  i)ersistence  throughout  the  .state,  due 
to  a  cond)ined  campaign  by  the  State  Department,  Cniversity  of  Cali- 
fornia, county  agencies  and  farm  joninals  encouraging  better  spraying. 
The  general  use  of  efficient  control  methods  and  natural  enemies  is 
ju-obably  responsible  for  the  temi)orary  light  danuige  to  peaches.  This 
borer  is  becoming  of  increased  importance  on  })runes  in  Sutter  and 
Colusa  counties,  whore  some  damage  has  been  done.  One  orchard  of 
French  and  lmj)erial  varieties  in  Colusa  County  was  found  to  average 
about  thiity  infested  prunes  jier  tree  in  ])arts  of  the  orchard.  Injury 
is  caused  l)y  lai-vae  at  the  junction  of  the  stem  and  fruit,  causing  the 
fruit  to  fall  to  the  ground  just  before  ripening.  The  peak  of  this 
injury  was  noted  during  the  latter  j)art  of  .Inly  and  August. 

Joint  recommendations  for  the  control  of  the  peach  twig  borer  were 
drawn  up  and  distributed  to  growers  by  tliis  ofHce  and  the  Division  of 
Entomology  of  the  University  of  California. 

The  codling  molh,  (^irpocapsa  pomovrlln  Hiinn.),  was  held  reason- 
ably under  control  during  the  year.  Extensive  and  thorough  early  spray- 
ing was  encouragcfl  to  eliminate  the  tirst  generation  of  worms  as  well 
as  to  avoid  objectionable  s|)ray  residues  caused  by  heavy  late  .sjiraying. 
Tree  banding  was  strongly  recommended  and  while  it  is  not  in  general 
practice  over  the  state,  very  good  results  have  bi'cn  obtained  in  orchards 
I)reviously  heavily  infested. 

In  the  Lake  County  pear  district  larvae  were  somewhat  difficult  to 
find,  whereas,  a  year  ago  they  wei'o  ])Ientiful.  In  the  ])acking  sheds, 
in  1920.  moths  could  be  found  in  lUMubers  on  the  sei-eeu  windows,  while 
this  year  the  infestation  was  very  light. 

In  the  Santa  Clara  Valley  fog  belt  some  ]iear  growers  have  obtained 
beneficial  results  by  increasing  the  amount  of  basic  lead  arsenate  used. 

Joint  recommendations  for  codling  molh  control  were  prcjiared  and 
])laced  in  the  hand.s  of  growers  by  this  ofJice  and  the  Division  of  Ento- 
mology of  the  I'niversity  of  California. 

In  August  it  was  rei)orted  that  the  walnut  codling  moth.  (Uir})Ocapm 
pomnnrlla  (Linn.),  had  bei-n  f(»un<l  in  Lake  County.  Two  examinations 
of  the  nuts  on  the  trees,  on  the  irr(nind.  the  drying  trays  and  in  storage 
showed  no  evidence  of  infestation,  so  it  is  believed  that  storage  insects 
were  mistaken  for  codling  moth. 
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While  red  spider,  TetranifchuK  trJdrius  (Linn.),  is  noi-mally  consid- 
ered a  serious  pest  of  deciduous  fi-uits.  especially  piimes,  peaches,  and 
Kadota  fifrs,  as  well  as  beans  and  other  field  crops,  the  infestations 
durinj;  the  seasoji  were  unusually  li<j:ht.  However,  «ri"owers  of  several 
localities  called  for  reconnnendations  for  the  control  of  red  sjiider  on 
ju-unes,  fi<rs,  and  jieaches.  The  lij^fht  infestation  mipfht,  to  some  extent, 
l)e  explained  by  the  cool,  late  sprinjr,  other  climatic  conditions  and, 
possibly,  natural  enemies. 

Aid  was  requeste  1  duriuj;  the  year  in  <rrasshopper  control  as  these 
pests  caused  more  damajre  than  in  192G.  Shasta  and  Lassen  counties 
suffered  some  damajre  and  the  use  of  control  measures  in  the  form  of 
jioison  baits  was  n(>cessary.  Mcldiwplus  (liffercnlialis  (Thomas)  was 
present  in  considerable  nund)ei's  in  the  alfalfa  districts  of  the  San 
Joatjuin  Valley. 

An  ini'estation  of  the  bean  thrips,  Jlcliothrips  fasrinl lis  (Pi-ri^andc), 
developed  on  jiears  in  the  coastal  mountain  valleys,  reijuirinj;  special 
control  investiirations  in  July  and  August.  Damajje  occurred  in  Lake, 
Mendocino,  and  Xapa  counties.  Various  insecticides  were  tested,  the 
most  satisfactory  beinp;  a  combination  of  a  lifiht  mi.scible  oil  with  nico- 
tine suli)hate.  Uround  pyrethrum  and  pyrethrum  extracts  furnished 
practically  as  effective  control  but  were  not  so  readily  available. 

MISCELLANEOUS  ACTIVITIES 

Tesfinjr  of  new  and  commercial  insecticides  has  been  carried  on  in 
cooperation  with  the  Division  of  Chemistry  to  determine  their  effect- 
iveness in  insect  control  as  well  as  safety  for  use  in  accordance  with 
the  Economic  Poison  Act.  Insecticides  receiving  particular  attention 
were  magnesium  arsenate,  manganese  arsenate,  calcium  arsenate,  com- 
mercial poison  ajiple  baits,  derris  extracts,  pyrethrum  extracts  and  oils. 
A  special  testing  ground  has  been  maintained  in  connection  with  this 
Mork. 

Surveys  and  scouting  have  been  carried  on  in  cooperation  with  the 
Plant  Quarautiiu'  Service  to  determine  the  presence  and  distribution 
of  insects  under  regtdatiou  and  ([uarantine,  especially  for  alfalfa 
weevil,  strawberry  root  weevil,  and  the  vegetable  Aveevil. 

In  collaboration  with  the  Insect  Pest  Survey  of  the  United  States 
lUireau  of  Entomology,  reports  of  insect  damage  and  out])reaks  have 
been  made.  The  following  table  has  been  compiled  in  collaboration 
with  various  authorities  in  California.  It  lists  in  order,  based  on 
amount  of  money  spent  in  control  and  reduction  of  yield  on  account 
of  injury,  the  ten  most  important  insects  or  groups  of  insects  and  the 
ci-oixs  most  severely  attacked. 

Most    Important    Insects    Causing    Economic    Loss    for    1927 

hisrit  Of  firoup  of  insects.  Crops  injured. 

1.    Sciilc  insects  on  citrus: 
Saissetia  oleae, 
C'iiiy.soniphaliis  auraiitii, 
C'.  citrinus, 

I^epidosa piles  beckii,  [ Citrus 

Coccus  pseudomaguolarium, 

Pseudococcus  gahani, 

P.  citri 

Saissetia   oleae Olives 
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'J.    Orchard   mites: 

Tctninycluis  sp IMiiins.   |nuiu's.  truck  crops,  hcuiis,  etc. 

I*:iratctranjchus    Deciduous  fruits,  ciinis 

Hryohia AIiikhkIs 

.'{.    CodliiiR  iiuith  : 

Carpocapsa     poinoiiclla Ajjples.   pears,   walinils   in   souilierii   ("ali- 

foniia 
4.    I'eaili  twig  borer  : 

Aiiarsia    liiieatella I*ea<-lies.   iilimis,   primes 

."».    Noctiiidae : 

Army    worms,    cutworm.s,    and    coru 

carworms Field  crops,   truck  crops 

(!.    I>cciduons  fruit  scales: 

I)iasj)is    piricola,    Aspidiotus    perni- 

ciosus,   and   Lecanium   sp Deciduous  fruit 

7.    Wireworms : 

Hlatcridae    (Jr.un.  heans.  |M)tatoes.  truck  <'roi)s,  etc. 

N.    (Jrasslioppers  : 

Locustidae Vlfalfa.   fruit    and   init    trees,   truck   crops. 

et<-. 
!».    Aphids: 

A]>iiididae    Prunes,   jdums.   walnuts,   apples,  <-lierries, 

heans,   etc. 
1(1.    Thrii): 

Tliysauoplera    I'ears.   l)eaMs.   citrus 

A  v<M-y  comnion(la])le  rolation  has  been  establislicd  with  llic  Division 
of  p]ntoniolojry  of  the  riiivcfsity  of  California  in  pr('])arin<r  .joint 
roc'onnnciKhitions  for  the  control  of  ctM'tain  nia.jor  insect  pests.  Tliis 
has  i-esulted  in  tmiformity  and  added  Avei<rlil  to  tlie  reeotninendal  ions. 
(Jiowefs  can  be  certain  that  in  siieh  eases  they  are  setting  tlie  eon- 
setisiis  of  o|)inion  as  to  the  most  approved  methods  of  control.  Those 
recommendations  for  control  of  codlin<r  moth  and  peach  t\vi<r  b(»rer 
were  i)iiblished  in  the  February,  li»27,  issue  (tf  the  .Mo.ntiii.v  liiLi-KTiN. 
Similar  reconunendations  for  pests  of  celerx"  and  lettuce  firowers  were 
l)rei)ar(Ml  in  October  and  are  jjiven  herewitli. 

xoTicE  TO  c'KLKUY  «;ui>\vi:us 

'I'lic  following  precautions  arc  suj:>:t>sted  l»y  a  <'oninii(tce  rcpresenliuK  the  Cali- 
fornia .*<late  Dei»arlnieiit  of  Ajcricullure.  the  liiiversity  of  California,  the  I'nited 
Stales  liureau  of  KnIoinoloKy.  the  county  horticultural  coiumi.ssioners,  the  Cali- 
fornia Stale  Dei)artnienl  of  Public  Health,  ami  the  Cnilefl  .Stntes  Food,  l)ruK  and 
Insecticide  Adminisirat ion.  in  the  conlr<d  of  plant  <lisea.ses  niid  in.sects  to  mininii/.e 
the  d.inscr  of  the  crops  l)einj;  <-ondcmned  on  account  of  spray  residue. 

A.  Celery   Blight   Control   with    Bordeaux    Mixture. 

1.  Tlie  application  of  liordeaux  niixlure  should  mil  be  inaile  on  any  cclrr.\  crop 
liiler  than   four  weeks  before  harvest. 

"J.   any  application  of  Pordeaiix  should  be  limited  to  one  hundred  jralloiis  per  .icrc. 

:?.   The  sidiition  sliould   iiol  be  slroiiKer  than    l    \   ."lO. 

4.  (irealer  care  must  Ik-  used  in  applyiiiK  Pordeaux  to  obtain  a  more  general 
coverage  than  heretofore  and  ex<essive  collection  of  Pordeaux  in  the  crown  tiiiist  be 
avoided. 

.'».  (Jn-ater  attention  must  Ix-  given  to  tin-  si/.e  of  nozzles.  The  nozzle  shtudtl  have 
a  small   aperture  not    to  exceed  ."i/(i4   inch. 

t;.    Winn  .-iMN    I'.urdcaux   residue  is  visible  on  the  plant,  washing  should  be  re<piired. 

B.  Control  of  Celery  Insects. 

1.  The  use  of  arsenical  insecticides  should  be  .ivoided  in  sprayinK  celery,  and 
they  should  be  applied  on///  when  there  is  delinite  evidence  of  need  because  of  the 
presence   of   destructive   insift.s. 
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2.  Poison  bran  mash  bait  is  reconiinendod  for  cutworms  wlicii  tlu'j-  attack  celery 
plants,  rather  than  any  form  of  dust  oi-  si)ray. 

.'i.  A|)i)licali«>n  of  arsenical  insecticides  sliould  be  made  while  the  celei-j*  plants 
are  younj; :  ii<>  application  should  he  made  after  the  plants  are  half  prown  and  in 
no  case  should  the  application  be  made  less  than  forty-five  days  before  harvest. 

4.  No  application  of  lead  arsenate  or  calcium  arsenate  shoiild  be  in  excess  of 
four  i)<)unds  to  the  acre  per  application,  either  in  dust  or  liquid  foini. 

XOTICE  TO  LETTUCE  GROWERS 

The  following  precautions  are  suggested  by  a  committee  representing  the  Cali- 
fornia State  Department  of  Agriculture,  the  T'nivcrsity  of  California,  the  Unite<l 
Stales  Hureau  of  Kntomoloijy.  the  county  horticnltni-al  commissiotiers.  the  California 
State  I)ei)artinent  of  Public  Health,  and  the  United  States  Food,  Drug  and  Insec- 
ticide Administration,  to  enable  the  control  of  insect  i>ests  and  to  minimize  the 
danger  of  the  crop  being  condemned  on   account  of  excess  spray   residue: 

NoTK. — Arsenical  insecticides  should  Ik'  avoided  except  where  there  is  definite 
need  for  them. 

1.  I'se  poison  baits,  such  as  poison  bran  mash,  to  destroy  cutworms  shortly  after 
the  lettuce  is  planted. 

'2.  T'se  poison  baits  in  place  of  arsenical  si)rays  wherever  possible. 

'A.  Spray  or  dust  with  ars(>niciils  only  when  insect  pests  are  present  in  sufficient 
uumb<"rs  to  prove  destructive. 

4.  All  si)raying  and  dusting  with  arsenicals  should  bo  done  before  plants  begin 
to  head.  Lettuce  spra.xed  or  dusted  with  arsenicals  after  the  head  has  formed  may 
be  condemned  by  health  or  regulatory  officials. 

.").  Keep  fields  as  clean  as  possible  from  weeds  and  refuse  at  all  times.  Clean 
culture  will  keej)  down  the  n\imbers  of  cutworms  and  other  pests. 


PLANT  pathology:' 
COXTHOr,  OF  rOWnEIJY  MII-DHW  on  fANTALOlIPES 

Tn  11)20  a  very  dcstructivo  outbfcak  of  j^owdory  mildew  (Er!fsip]ie 
rirhortirraruni)  on  c'antaloii))('s  in  Imperial  Valley  created  a  eondition 
which  recniired  the  application  of  emerfjency  control  measures  in  the 
absence  of  other  known  and  established  measures.  From  ob.servations 
and  data  collected  in  Imperial  Valley  at  that  time  and  from  later 
invest ifrations  by  this  office  in  the  Turlock  district,  sutlficient  informa- 
tion was  frathered  to  form  a  basis  for  recommendations  of  control 
mea.sures  in  1{)27.  Tho.se  measures  consisted  of  the  application  of  sul- 
phur in  dust  form  by  a  i)rescribed  method,  consisting'  of  two  ajiplica- 
tions  of  sidphur,  either  prround  or  sublimed.  It  was  advised  that  the 
first  apjilication  of  .sulphur  shoidd  be  made  when  the  jiaper  covei's  were 
removed  from  the  younjr  i)lants,  and  consisted  of  i)lacin<r  about  one 
ounce  of  sul])hur  in  a  jnle  on  the  «rround  at  a  distance  of  about  six 
inches  from  the  crown  of  each  ]dant.  The  second  application  followed 
when  the  first  seven  or  eifiht  leaves  unfurled  on  each  runner,  and  that 
application  consisted  in  placin<r  about  75  lbs.  of  sidphur  per  acre  on 
the  <rround  in  rows  about  one  foot  from  the  crown  of  the  plants. 

The  basis  of  this  recommendation  consisted  of  flic  following:  conclu- 
sioiis  drawn  from  the  residts  of  investijrjitions  in  the  jn-evious  year: 
(1)  younp:  and  p:rowin<r  cantaloupe  i)lants  are  less  susceptible  to  in.jury 
by  sidi)hur  than  fully  grown  and  bearino:  plants;  (2)  young  plants 
can  drveloj)  an  increased  tolerance  for  sulphui-  and  I'etain  thai  loler- 
ance  for  a  long  period  aiul  under  condilioiis  of  continuous  exposure 
1o  sidphur;  (:{)  the  amount  of  sul|)hur  parlieles  in  direct  contact  with 

•I{y  1).  G.  Milbrath,  Plant  I'athol.inist,  Sacramento. 
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the  surface  of  foliiific  and  stems  should  be  a  minimum  amount  but  ^vith 
a  nuiximum  surface  eovera^'c ;  (4)  a  cantalouix-  ulant  infected  with 
Eriisiphc  cichnnurarum  or  injured  by  aphis  in  any  ai)i)reciable  amount 
lias  shown  far  less  tolerance  for  sulphur  than  a  nonual  plant  of  the 
same  ajre. 

That  sulphur  in  dust  form  is  toxic  to  the  fundus  involved  has  been 
established  in  previous  experiences  with  cucumber  as  host.  The  point 
involved  in  the  case  of  cantaloupe  dealt  larfrely  with  the  tolerance  of 
the  host  for  sulphur.  Direct  contact  of  suli)hur  particles  with  the 
host  was  deenuMl  necessary  and  reliance  i)laced  upon  constant  air  cur- 
rents to  carry  sulphur  from  the  i)iles  to  the  plants. 

L.\TE   HLTCHT  OF  TOMATO 

Late  ]tli<,dif  of  tomato  reeui-i-ed  in  lf)27  and  was  more  dest iiictive 
and  widespread  than  in  1!)26.  Early  plant in<rs  were  not  attacked,  the 
disease  beinjr  confined  to  late  j)lantin;rs  to  be  shiiijjed  for  table  con- 
sumption. At  least  5,000  aci-es  were  severely  affected  in  Ventura,  Los 
An^^eles.  Oi-an<re  and  San  Diejro  counties. 

Leaves,  stems  and  fruit  were  attacked.  In  the  fruit,  infection  by 
the  causal  funprus  wa.s  broufrht  about  throuprh  the  sepals  and  peduncles. 
After  infection  of  the  fruit,  manifestations  did  not  become  apparent 
to  the  naked  eye  for  several  days.  In  some  fruit  held  in  .storasre  after 
pickin<r,  discoloration  and  decay  did  not  appear  visible  until  the 
seventh  day  after  pickinpr.  This  lonpr  lap.se  of  time  before  infection 
could  be  detected,  jrave  rise  to  an  important  patliolo<rieal  ]>roblem  in 
transit. 

'J'he  causal  funfrus  has  many  characterLstics  similar  to  those  of  Phji- 
iophlhofd  ivf(st(ins  (Mont.)  De  By.  It  is  hiprhly  |)robable  that 
further  studv  will  lead  to  its  lieinp:  considered  a  variation  of  /'.  itifts- 
laiis  (.Mont.)  De  P.y- 

Recommendations  for  control  methods  will  be  issued  before  the  1928 
crop  has  been  planted. 

iioi-  w.\ti:k  Ti:srs  with  xematode-infesteu  (W.Anioi-rs  lui.ns 

In  cooperation  with  the  Horticultural  Commissioner  of  San  Die<ro 
County,  tests  were  made  to  determine  the  feasibility  of  usinp:  hot  water 
to  eliminate  ivtot-knot  nematode.  Ildcrndcra  Cdconnna  radirirola 
(Creef)  JMuell.  from  frladiolus  conns.  Tests  were  made  with  a  lot  of 
the  variety  Vii<rinia,  employinpr  three  temi)eratures,  110^,  115",  I'JO'' 
Faiirenheil.  'i'he  .seemin<riy  larpre  number  of  possible  temperature-time 
combinations  are  rpiickly  narrowed  down.  It  was  found  that  exposure 
to  115  l'\  for  two  hours  kilh-d  this  variety  of  <rladiolus  and  that  110° 
F.  for  40  minutes  was  not  sufTicient  to  kill  the  nematode.  Test.s  at  110" 
l'\  for  two  hours,  110  F.  for  three  hours  and  115  F.  for  4<l  minutes 
appeared  to  be  satisfactory  both  for  nematode  control  and  bulb  ^'rowlh. 
These  preliminary  results  are  intended  for  a  basis  in  ])Ianiiinir  more 
extensive  tests  coverin<r  a  wider  ran<re  of  jrrowinfr  conditions  and  varie- 
t  ie.N  of  <_'ladiolus. 

i-omkckanati:  fiuit  rot 

An  iincstifrat  ion  of  fruit  rot  of  pomcfrranate  was  undertaken  at  the 
rcfjuest   of  shipj)ers  in   Tulare  County.     Previous  investigations   had 
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found  Alt  r  mar  id  sp.  constantly  associated  with  the  rot  and  occasion- 
ally Sicrif/watocjfslis  7U(/er  was  found  as  an  inclusion.  Further  inve.s- 
ti<ration  by  this  oflice  to  ascertain  whether  or  not  thes(;  funjji  were 
secondary  to  some  other  primary  or<;anism  gave  no  indications  of  such 
ornfanism.  The  nature  of  any  control  measure  and  its  application  will 
depend  upon  the  means  by  which  the  fungrus  grains  entrance  to  the 
fruit.  Essig  states  that  Leptof/lossioi  zonatus  (Dallas)  attacks  pome- 
<ri'anate  fruit  and  that  "it  is  thoufrht  that  it  spreads  heart  rot."  One 
of  the  first  attempts  to  control  the  disease  .should  be  in  the  form  of 
eliminatin":  by  means  of  poisons  whatever  insect  may  be  a  carrier. 

BITTEK-riT  OF  PEAKS 

For  several  years  complaints  have  been  received  from  fruit  shippers 
coneernin<z  a  nuilady  in  the  fruit  of  Anjou  ])ears.  This  disease  was 
characterized  by  wartines.s  of  the  sui'facc  and  browninj?  of  internal 
tissues.  On  investigation  it  became  apparent  that  the  trouble  could 
not  be  attributed  to  insect  .stings  but  rather  to  development  of  a  con- 
dition akin  to  bitter-pit.  ^Microscopic  examination  of  the  internal 
tissues  indicated  crushing  of  cells  b}'  pressure  exerted  by  sap  flow. 
Similarly  as  in  bitter-pit  in  apples  the  control  of  this  disease  devolves 
upon  regulation  of  soil  moi.sture. 

ROOT-KNOT  NEMATODE  (Heterodera  radicicola) 

A  large  number  of  samples  of  soil  are  received  periodically  for 
analysis  for  nematode  content.  A  qualitative  analysis  of  one  liter  of 
soil  usually  requires  the  entire  attention  of  one  man  for  two  working 
days.  One  liter  of  soil  is  not  representative  of  as  small  an  area  as  one 
aci'c  and  consequently  the  cost  of  examining  sufficient  samples  of  soil 
for  a  definite  determination  of  one  acre  or  more  is  prohibitive.  This 
office  is  engaged  in  devising  apparatus  which  will  simplify  soil  analysis 
and  reduce  cost  of  examination. 

HOT   WATER    TREATMENT   OF    NARCISSl^S   BULHS 

Observations  were  made  on  the  effectiveness  of  hot  water  treatment 
of  narcissus  bulbs  for  elimination  of  Ti/lcnchus  (lipsaci.  C.  E.  Scott 
examined  plants  in  fields  at  Santa  ("ruz  and  from  his  observations  the 
genei-ai  conclusion  could  be  drawn  that  the  standard  method  of  treat- 
ment is  very  effective  wherever  properly  carried  out,  otherwise  slight 
margins  of  erroi-  might  occur.  In  such  cases,  quiescent  larvae  in  new 
infestations  might  escape  destruction. 

COTTON   SURVEY 

From  time  to  time  inspections  of  cotton  plants  in  fields  throughout 
the  state  were  made  to  a.scertain  the  kinds  aiul  distribution  of  plant 
di.seases.  The  diseases  fouiul  were  root-rot  (Phymatotrichum  omni- 
vorum),  boll  rots  (AspcrgilluK  nifpr  and  Aliernaria  sp.j,  sore-skin 
^various  species  of  Fusarium)  and  frosty  mildew  (Ramularia  areola). 
On  the  strength  of  these  data  and  on  the  failure  to  find  certain  other 
diseases,  certificates  were  issued  covering  certain  lots  of  cotton  seed 
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dcstiiiod  for  Peru,  settin}?  fortli  tliat  authraenose  (GlomcrcUa  gosftjipii) 
and  an^Milar  leaf-spot  ( H(ict< riuiii  innlvacrarum)  liad  not  been  found 
in  tlic  dislriets  of  the  .stale  in  wliicli  tiiat  seed  had  Ijeen  <rro\vn. 

ixspeotor's  school 

Durin};  the  year,  nieetiufrs  of  ins|)eetors  of  several  eounties  were 
attended  and  lectures  delivered  on  j)lant  diseases.  The  object  of  the 
lectures  was  to  explain  the  synii)toms  of  diseases  found  in  the  course 
of  inspection  of  nursery  stock  and  other  plants  and  to  exjiiain  the  life 
history  of  causal  or<ranisin  so  as  to  facilitate  inspection. 

BORDKAIX    MIXTIKI-;  OX   CKMCHY 

hi  view  of  the  tolerance  established  by  llie  I'nited  States  Food.  Drutr 
and  Insecticide  Administration  liniitin<r  tlie  amount  of  Bordeaux  mix- 
ture in  residue  form  on  celery,  a  conference  of  interested  state  and 
federal  a«rencies  was  called  at  Uerkeli'V  to  formulate  su^jrestious  to 
celery  <rrowers  enablinji-  them  to  avoid   iiifrin<rement  of  the  tolerance. 

At  the  sujrirestion  of  this  office,  the  followiii<r  spi-ay  sujrjr^'stions  were 
adopted  by  that  conference: 

4— t-.lO  r.onlciiwx   mixture,   applip'l   fit    tl'"'   rntp  of   100  gallons   iK>r  aero,  no 
later  than  30  days  before  harvest  and  with  no  coarser  than  a  4/(>4  inch  nozzle. 

Recent  investiffations  lead  to  the  conclusion  that  much  of  the  jirob- 
lem  of  residue  can  be  solved  by  the  use  of  jiroper  spray  machinery. 
Up  to  date,  very  jioor  e(|uipnu'nt  has  been  in  use  in  celery  tields  in  this 
state.  Wy  the  use  of  a  hifrher  powered  spray  machitiery.  a  fine  mist 
spray  can  be  produced,  avoidinjr  residue  throu<rh  the  conrtuence  of 
larfje  drops  of  Bordeaux.  Such  machinery  should  have  from  200  to 
250  pounds  pressure,  deliver  8  <rallons  i)er  minute  and  be  eciuipped 
with  either  a  2  6-4  inch  or  .'I /fi4  inch  aperture  in  the  nozzles. 

DKMII    ((ILOXY 

At  the  recpiest  of  the  Director  several  trips  were  made  to  investi<rate 
plant  disea.ses  in  crops  on  Delhi  State  Colony  lands. 

Peach  trees  were  found  infested  with  lu'matode  (Ilcterodtra  radici- 
cola)  and  the  infestation  {renerally  distributed. 

Jn  alfalia  fields,  a  disease  known  as  wilt  ( ApUinobacirr  itisidinsum) 
L.  McC.  was  found.  The  orjranism  in  alfalfa  from  fields  of  the 
colony  was  identified  by  Dr.  V.  H.  -lones.  P.ureau  of  Plant  hiduslry. 
who  is  one  of  Ihe  first  invest i<ratoi-s  of  this  disease.  Althou^rh  deler- 
miiu'd  a  specific  disease  caused  by  a  specific  orjranism.  there  remain 
several  factors  unestablished.  One  of  these  is  the  infiueiu'c  of  shortajre 
of  plant  food  in  the  soil.  Another  is  the  virility  of  the  ortranism  in 
cured  alfalfa  hay.  The  latter  factor  must  be  determined  before  any 
dan«rer  can   be  attached   to  hay  moved    from    infested   fielils  to  clean 


areas. 


IUI>-It(tT    (IF    r.M.MS 


Demands  have  been  made  for  definite  itiformat ion  on  the  disease 
known  as  bud-rol  of  palms.  prom|)ted  by  the  fear  lest  this  spread  to 
Phoi  iii.r  (liirtiflifi  I'll   in  <"i)niim'rcial   datf  irrowinjr  rc<.'i(»ns  ot"  the  stale. 
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Our  invt'stij^citioiis  liavc  been  in  pi-()<;ross  1o  ohtjiin  iiiroi-matioii  on  tlio 
causo  and  nature  of  iho  disi-asc.  licccnt ly  a  new  outl)r('ak  in  /'.  (•(Dki- 
rii  nsis  in  Los  Anfrdcs  afforded  jrood  o|)i)()rtunily  for  further  investi- 
jiation.s. 

niAOXOSES    IN    LAHOKATOKY 

About  1400  speeimens  were  received  and  diajruoseil  in  the  hd)oi'atoi-v. 
It  has  beeome  api)arent  that  horticultural  eonniiissioners  are  i-elyinpf 
more  fretpiently  than  heretofore  on  the  diaj^noses  and  findings  of  this 
otTiee,  particularly  when  a  difference  of  opinion  between  interested 
jiarties  has  arisen  and  court  cases  niifrht  follow.  Our  diagnoses  iuive 
l)een  accepted  by  the  dis])utants  and  thus  lejral  controversies  avoided. 

Among  the  diseases  of  uncommon  occurrence  in  Oalifoi-nia  the  fol- 
lowing Avere  found  : 

(hjmnosporiuKjium  pliotininr  (P.  llenn.),  Kern  on  Phofinio  arhuti- 
folid.  It  is  the  fir.st  time  that  the  aecial  stage  of  this  rust  has  been 
found  in  America. 

Thielarid  Ixisiro'a  caused  damping  off  in  almond  seedlings. 

Ps(u<loj)r)-o)iosj)oni  cuhrnsis  (I>erk.  and  Ourt.)  was  found  on  several 
varieties  of  melons  (Cucuniis  mclo)  in  the  month  of  October  in  Iini)e- 
rial  Valley. 

Macrosporium  cucuincrinuiii  (Ell.  and  Arth.)  was  found  on  melon 
leaves  at  the  same  time  the  above  fungus  was  observed. 

Mosaic  occurred  on  LUium  formnsnw  in  greenhouse,  the  bulbs  having 
l)cen  imported  from  the  Orient. 

Aphivobucicr  insidlosum   (L.  McC)   is  localized  on  alfalfa  at  Delhi. 

Hcicrcdcrii  radivicoln  (Greef )  IMuell.  was  found  for  the  first  time  on 
pistachio  roots. 

NURSERY  SERVICE* 

NEW   AND   REVISED   REGULATIONS 

In  restricting  the  spread  of  pests  and  disca.st's  in  California,  the 
control  of  the  intrastate  movement  of  certain  materials  likely  to  carry 
such  pests  and  (liseas(>s  is  set  forth  in  the  act  pertaining  to  county 
horticultural  commissionei-s.  To  obtain  a  more  uniform  application  of 
these  sections  of  the  law  the  director  of  airriculture  has  issued  i-egula- 
tions  to  provide  a  more  definite  guide  in  the  procedure  to  be  followed 
in  the  ins|K'cti()n  of  nnr.scry  stock  or  other  matei-ials.  These  I'cgula- 
tions  have  been  issued  or  revised  fi-om  time  to  time  as  the  need  for 
them  became  api)arent. 

With  refei'eiice  to  the  (lis])()sition  of  nui'sery  stock  infested  oi-  lial)l(' 
to  be  infested  with  citrophilus  mealybug,  /*.  (/(ilidui,  such  a  regulation 
was  issued  ^larch  11,  1927,  following  a  conference  between  fruit 
growers,  nurserymen,  horticultural  cf)mmi.ssioners  and  depai'tment  rep- 
resentatives. This  regulation,  known  as  Pest  Conti'ol  Regulation  No.  2. 
serves  to  limit  the  i-e.jection  of  luirsei-y  stock  presujtiably  infested  with 
citroi)hilus  mealybug  to  those  shipments  oi-iginat  ijig  in  nurseries  act- 
ually infested  with  that  me.ilybug.  In  addition,  it  provides  a  definite 
metliod  of  nui'sery  inspection  to  determine  whethei'  or  not  a  nursei-y  is 
infested  with  this  ])est. 


•By  Everotl  L.  Smith,  SupninlLiuKnt,  Nursery  Service,  Sacramento. 
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One  very  apparent  beneficial  result  has  been  a  greater  interest  and 
activity  in  pest  control  in  nurseries. 

The  issuance  of  Pest  Control  Reprulation  Xo.  ;3  pertaininf?  to  the 
vefretable  weevil,  afTected  the  movement  of  nursi'ry  .stock  only  where 
shipments  of  tomato,  potato  and  cabbai?e  beddinj;  plants  from  the  quar- 
antined counties  is  concerned. 

The  new  Pest  Control  K('<ruiation  Xo.  4  jx-rtaininpr  to  strawberry  root 
weevil,  while  restrictin«r  the  movement  of  strawberry  i)lants  from  the 
quarantined  area,  does  not  materially  alTect  jriowers  there,  as  there  is 
very  little  movement  of  sti"awberry  j>lants  from  this  area.  (Jrowers  in 
clean  districts  remote  from  infestation,  yet  within  the  area,  are  able 
to  obtain  cei-titication  of  shippinjr  stock. 

On  July  n  Pest  Control  liuliiif;  ''1>"  with  reference  to  prevention 
of  spread  within  California  of  bulb  pe.sts  wa.s  revised.  This  revision 
brought  the  provisions  of  the  state  ruling  into  a  ]iosition  more  closely 
paralleling  those  of  Federal  Qiuirantine  62,  which  regulates  the  inter- 
state movement  of  nai-cissus  bulbs.  This  revision  represented  a  modi- 
fication with  i-eference  to  ]irovisions  dealing  with  bulb  flies,  and  bulb 
gi'owers  have  indicated  a  desire  for  further  modification. 

DISE.VSE   AND   TEST   CONTKOL 

Through  the  efforts  of  the  Nursery  Service  and  county  horticultural 
commissioners,  nurserymen  have  been  given  helpful  information  on 
pest  control  through  the  Issuance  of  general  and  sjx'cial  reeoiiimenda- 
tions.  This  assistance,  coupled  with  nur.sery  insjiection  and  regulation, 
has  enabled  nuuiy  nurserymen  to  improve  the  condition  (»f  their  nur- 
.series  in  a  very  connnendable  manner.  The  progress  made  in  eliminat- 
ing mealybug  and  scale  insects  has  been  j)articularly  encouraging  and 
is  worthy  of  special  note. 

Following  the  i.ssuance  of  Pe.st  Control  Regulation  Xo.  2,  particular 
impetus  was  given  to  the  control  of  mealybug  with  a  net  result  that 
several  nurseries  in  diff(>rent  sections  of  the  state  were  able,  after  much 
spraying  and  .some  actual  destruction  of  stock,  to  pas.s  two  consecutive 
inspections  separated  by  an  interval  of  thirty  days,  and  receive  the 
advantage  accruing  to  clean  nui-series  in  being  able  to  ship  stock  to 
clean  areas  without  restriction  other  than  inspection  of  stoek  at  desti- 
nation. The  control  methods  used  for  mealybug  were  also  productive 
of  beneficial  results  in  the  eonti'ol  of  other  ]iests  and  parlieidarly  scale 
insects. 

Control  for  Argentine  ant  was  cariied  out  in  most  cases  as  an  aid  in 
mealybug  and  scale  control  and  many  nurseries  formerly  heavily 
infested  with  this  jiest  may  now  be  considered  clean.  The  "govern- 
ment" formula  was  generally  used  for  this  work  though  tisually  it  was 
commercially  prepared.  Ant  eradication  j)rograms  usually  have  been 
under  the  direct  supervision  of  the  nursery,  although  .sometimes 
handled  under  contract  l)y  the  concerns  supplying  materials.  Some 
nurseries  have  spent  one.  two  or  even  three  thousanrl  dollars  for  this 
single  item  of  pest  control,  with  the  total  cost  of  similar  operations  for 
eliminating  insect  pe.sts  amount  ijig.  in  some  instances,  to  many  times 
this  sum  for  a  single  season. 

Material  progress  has  been  made  in  the  elimination  of  l)ictyosj>er- 
mum  scale  from  the  few  known  infested  nurseries  of  the  state,  and 
during  the  past  year  repeated  inspections  seem  to  indicate  that  it  has 
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been  oliniiiiated  from  inoro  than  a  (|iiart(M-  of  llie  nursery  premises 
orifrinally  infested.  The  foUowinji'  tal)U'  <::ives  the  status  of  the  work 
following:  inspeetions  mm\o  in  tlie  sprinjjr  and  afiain  in  the  late  fall  of 

Dic'tjosporimiin  Scale,  (.'hnjsomphahis  dicti/osprnni—         April,  J027  Nov.,  1927 

Infestations  eradicated 4  8 

Apparently  clean S  8 

ElTectively    controlled 13  11 

Inadetiuaiely    controlled 4  2 

While  probably  the  seale  lias  aetually  been  eradicated  in  some  nur- 
series now  indieated  as  apparently  el(>an,  it  is  planned  to  fiive  at  least 
one  more  very  thorough  inspeetion  before  eonsiderin<i'  any  so  listed  as 
actually  free. 

Control  ha.s  been  by  sprayin^jj  or  hand-scrubbing  infested  plants  with 
an  oil  spray  or  resin  wash.  Infestations  in  confined  spacas  such  as 
greenhouses  have  been  handled  by  fumigation  with  cyanide  gas  gen- 
erated from  calcium  cyanide. 

All  infestations  of  Dictyospermum  scale  reported  to  date  are  con- 
fined to  sheltered  locations  as  in  lath  houses  or  greenhouses,  no  authen- 
tic record  of  infestation  having  been  made  involving  stock  grown  in 
the  open. 

Progress  has  been  made  in  testing  new  means  of  suppressing  black 
vine  weevil  B.  sulcatiis,  and  results  from  trials  conducted  at  Eureka 
indicate  that  a  very  effective  control  may  be  brought  about  by  broad- 
casting a  poisoned  bait  of  dried  apple  or  dried  i)omace  mixed  with  an 
arsenical.  This  material  has  been  used  effectively  against  strawberry 
weevil,  B.  rugosostri(i(us»in  northwestern  states  and  gives  promise  of 
providing  a  less  expensive  and  more  effective  method  for  these  pests  in 
California  than  formerh'  obtained  with  oil  barriers,  spraying  and  hand 
l)i('king. 

During  the  course  of  trials  at  Eureka  it  became  apparent  that 
another  beetle  was  also  present  in  some  locations  together  with  B. 
sulcutus,  aiul  which  upon  determination,  proved  to  be  B.  riKjosostria- 
tiis.  This  is  the  first  report  of  this  beetle  in  California  since  the  origi- 
nal infestation  which  was  eradicated  several  years  ago. 

Another  pest  not  previously  reported  in  California  was  taken  at 
Beverly  Hills  and  determined  by  Van  Duzee  to  be  the  poplar  leaf 
hopper,  Idioccrra  scurra  Germar. 

Progress  has  been  made  in  reducing  infestations  of  bidb  pests  in 
narcissus  plantings.  Practically  all  narcissus  bulbs  planted  during 
11)26  were  given  hot  water  treatment  pi'ior  to  planting  and  in  most 
cases  neiiuitode  was  eliminated  from  the  stock,  as  indicated  by  inspec- 
tion during  the  past  season.  Many  plantings  which  have  remained  in 
the  ground  for  two  or  more  seasons  show  some  nematode,  but  where 
the  stock  was  given  hot  water  treatment  and  replanted  on  clean  ground, 
nematode  was  eliminated  in  nearly  every  instance. 

Bulb  fly  infestation  in  narcissus  plantings  has  been  more  difHicult  to 
cope  M'ith  because  the  flies  spread  from  plantings  of  narcissus  which 
have  remained  in  the  ground  for  more  than  one  year,  thus  serving  to 
cany  over  the  infestation  from  year  to  year.  This  has  been  most 
ap])arent  in  localities  where  quantities  of  bulbs  were  left  without  dig- 
ging to  be  used  for  production  of  cut  flowers.    Both  greater  and  lesser 
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flies  were  found  in  bulbs  examined  for  certification  but  plantings  in 
the  southern  portion  of  the  state  were  notably  free  from  *i:reater  fly. 

In  cei'tifyinjo:  narcissus  bulbs  for  interstate  sbipment,  county  horti- 
cultural commissioners  in  bulb  g-rowino-  districts  served  as  collaborators 
of  the  Federal  Horticultural  Board  and  rendered  valuable  service  to 
growers  in  supplying  field  inspection,  facilities  for  treating  bulbs  and 
the  required  certification.  Regulation  of  intrastate  movement  of  nar- 
cissus was  also  maintained  for  the  purpose  of  reducing  bulb  pests  from 
California  plantings. 

Necessary  attention  has  been  given  during  the  year  to  other  problems 
in  nursery  pest  control  and  in  assisting  nurserymen  on  special  prob- 
lems in  eliminating  pests.  Difficulties  resulting  from  rejection  of 
nursery  stock  moving  intrastate  have  received  attention  whenever  they 
have  arisen  and  considerable  effort  ha.s  been  expended  in  the  interest 
of  uniform  application  of  laws  and  regulations  affecting  the  intrastate 
movement  of  nursery  stock. 

NURSERY   REGISTRATION 

Nursery  licenses  issued  during  the  year  totaled  1629  as  compared 
with  1628  issued  the  preceding  j'ear.  The  principal  nursery  counties 
as  indicated  by  number  of  nurseries  registered  during  the  fiscal  year 
ending  June  30,  1927,  are  as  follows : 

County  No.  of  registered  nurseries 

Los  Angeles 587 

San    Diego    135 

Alameda    97 

Santa  Cruz 78 

Santa  Clara » 74 

Orange 71 

San  Bernardino 54 

San  Francisco 50 

Registration  to  December  31,  1927,  was  1565  and  it  is  probable  that 
the  total  registration  for  the  fiscal  year  ending  June  30,  1928,  will 
exceed  1700. 

WEED  CONTROL* 

PUNCTURE  VINE  LAW  ENFORCEMENT 

Uniform  enforcement  of  the  weed  laws  with  reference  to  puncture 
vine  was  again  discussed  at  the  Stockton  convention  of  the  County 
Horticultural  Commissioners  Association  on  November  15.  A  special 
committee  made  the  following  recommendations,  which  were  endorsed 
by  the  convention : 

(1)  That  all  counties  now  free  of  puncture  vine  petition  for  a  weed  free  area. 

(2)  That  all  counties  with  limited  infestations  of  puncture  vine  press  control 
measures  to  the  end  that  puncture  vine  weed  free  areas  can  be  established  for  such 
counties  or  parts  of  such  counties. 

(3)  That  section  2323  be  enforced  as  written  to  the  best  judgment  of  the  com- 
missioner, it  being  understood  that  recommendations  1  and  2  appear  to  suggest 
the  best  method  available  to  inform  the  commissioner  at  destination  of  the  puncture 
vine  infestation  conditions  as  tliey  exist  at  origin. 

A.  E.   BoTTEL,   Chairman, 
Whit  C.  Baruer, 

ChAS.    K.    TtlRNER, 

. .  Committee. 

*By  Ethelbert  Johnson,  Botanist,  until  October  1,  1927. 
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TIjo  (Miactim-nt  of  section  *2:52;5,  pcnnittino'  coiiti-ol  of  the  movcinoiit 
of  ai'ticlcs  infested  with  noxious  weeds,  affords  material  assistance  to 
the  campaijin  for  the  control  of  puncture  vine.  The  ])!Mniary  sources 
of  th(>  .s])read  of  puncture  vine  are  roadsides,  railroad  ri^'hts  of  way, 
and  similar  locations  from  which  jjuncture  vine  may  be  ])icke(l  up  and 
carried  by  automobiles,  animals,  and  a  multitude  of  ajjencies  beyond 
possible  control.  When  the  puncture  vine  is  under  control  at  these 
primary  sources  of  infestation  as  it  now  is  in  many  sections  of  the  state, 
the  next  most  important  source  of  its  introduction  into  new  localities 
is  throuji'li  the  movement  of  infested  products.  The  products  most 
likely  to  cany  viable  puncture  vine  burs  in  quantity  are  alfalfa  hay 
and  the  uncomposted  manure  from  stock  corrals  where  infested  alfalfa 
hay  has  been  fed.  In  a  number  of  counties,  the  s.ystematic  inspection 
of  shipments  of  alfalfa  hay  and  other  products  into  the  county  has 
been  inaugurated. 

ORGANIZATION 

The  plan  of  coordinating  the  work  of  puncture  vine  control  in 
groups  of  counties  was  begun  in  3926  in  southern  California  and  in  the 
San  Joacpiin  Valley,  the  two  areas  principally  atfected  by  the  cami)aign. 
This  plan  was  extended  in  1927  to  the  Sacramento  Valley  and  the  Cen- 
tral Coast  county  groups. 

]\Ieetings  of  representatives  of  interested  agencies  were  held  in  Oro- 
ville  on  ]\Iay  6  and  in  San  «Tose  on  July  18  to  formulate  plans  for  each 
of  these  two  groups  of  counties  respectively.  At  the  Oroville  meetings, 
the  basic  plan  of  statewide  action  already  in  operation  in  other  sections 
was  endorsed.^ 

The  Butte  County  puncture  vine  project  was  approved  as  a  basis  for 
similar  projects  in  other  counties.  A  standing  committee  was  organ- 
ized, consisting  of  a  representative  of  each  interested  agency,  and  its 
duties  defined  as  follows : 

"To  .stimulate  interest  in  the  control  of  puncture  vine  in  the  Sacramento  Valley 
where  progress  is  not  satisfactory. 

"To  secure  the  cooperation  of  agencies  directly  or  indirectly  affected. 

"To  assist  the  horticultural  commissioners  in  every  practicable  way  in  the  control 
of  puncture  vine." 

At  the  San  Jose  meeting,  similar  action  was  taken,  and  in  addition, 
a  special  resolution  was  ado])ted  calling  upon  the  supervisors  in  the 
heavily  infested  counties  to  take  steps  to  conti'ol  puncture  vine  on 
county  roads,  airports,  and  similar  important  sources  of  spread  to  the 
end  that  the  Coast  counties  Avith  which  they  had  important  transporta- 
tion connections  be  protected  against  a  weed  pest  from  which  they  were 
comparatively  free. 

DEOKEE  OF  INFESTATION 

The  restUts  of  the  1926  camj^aign  for  the  control  of  puncture  vine 
were  (juite  encouraging.  The  noi-mal  germination  of  puncture  vine 
thi-oughout  the  state  wa.s  delayed  on  account  of  unfavorable  weather 
conditions,  and  in  some  sections  the  total  infestation  was  appreciably 
lightei-  than  in  i)revious  years;  but  the  germination  on  patches  which 
had  been  oil  sprayed  the  previous  year,  especially  those,  patches 
which  received  more  than  one  ti-eatment,  was  so  light  that  there  was 

'Johnson,  E.,  in  6th  Kept.  Cal.  Dept.  Agr.  Mo.  Bull.,  Vol.  XIV  No.  7-12,  1925. 
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no  doubt  as  to  the  efficacy  of  tlie  treatment.  Individual  tjcrinination 
tests  of  treated  burs  sometimes  show  20  per  cent  viability;  furthernu)re, 
the  material  is  applied  only  to  the  vines  and  burs  on  the  surface  of  the 
soil  and  does  not  penetrate  to  the  burs  beneath  the  surface.  There  is 
.sufificient  evidence  that  the  treatment  may  have  some  eft'ect  beyond  that 
resultinjr  from  j)hysical  contact  of  the  nuderial  with  the  burs  to  suggest 
the  value  of  further  study. 

Early  rains  in  the  fall  of  1927,  followed  by  warm  weather,  caused 
myriads  of  puncture  vijie  plants  to  spi'out  in  many  districts.  Imt  these 
plants  were  destroyed  by  frost  before  maturity. 

An  inspection  for  puncture  vine  was  made  of  overflow  lands  along 
Cottonwood  Creek  and  the  Sacramento  River  below  the  mouth  of  the 
creek.  The  flood  waters  of  the  jirevious  sea.son  had  passed  over  an 
infested  area  along  the  creek  and  j)resuuiably  carried  away  some  of  the 
burs.  Occasional  plants,  widely  scattered,  were  located  in  the  over- 
flowed area  and  destroyed. 

A  questionnaire  addressed  to  the  horticultural  commissioner  indi- 
cated a  total  infested  area  in  the  state  of  ()()G,418  acres.  Of  the  50 
counties  reporting,  infestation  is  unknown  in  ten:  El  Dorado,  Hum- 
boldt, Lake,  Marin,  Nevada,  San  Francisco,  San  JIateo,  Tuolumne, 
La.ssen  and  Modoc.  Three  counties,  Santa  Cruz,  Santa  Barbara  and 
Alameda,  rejiorted  all  known  infestalir)ns  eradicated.  Four  counties, 
Fresno,  Kern.  Tulare  and  Kings,  reported  puncture  vine  not  con- 
trolled, and  tlu!  rt'iiiaining  24  imported  it  as  umlcr  couti-ol :  l>ut1c,  Cala- 
veras, Colusa.  Contra  Costa.  Iniperial.  Inyo,  IjOs  Angeles,  Mendocino, 
Merced,  JNIonterey,  Xapa.  Orange.  Riverside,  Sacramento,  San  Diego, 
San  Luis  Obispo,  Santa  Clara,  Siskiyou,  Solano,  Sonoma,  Stanislaas, 
Tehama,  Ventura  and  Vuba. 

There  was  expended  for  oil  sprays  used  by  the  horticultural  com- 
missioners in  the  control  of  i)uncture  vine  the  total  sum  of  $1 1;{,1  r)").:?!. 
Xo  figures  arc  available  on  cxix'ndit ures  by  ])i-ivate  individuals. 

wi:i:i)  si'K.\vi.\(;  i:yrn'.Mi;NT 

A  tabulation  of  e(piij)ment  available  for  pinicture  vine  control  in  the 
various  counties  of  the  state  indicates  that  there  were  available  for  use 
43  power  sprayers  and  about  :>20  hand  sjirayers.  A  small  rotary  gear 
pump  is  used  in  many  of  the  i)ower  sprayers  operated  for  puncture 
vine  control  and  has  been  generally  satisfactory.  It  is  capable  of 
delivering  a  large  volume  of  material  at  a  pressure  of  75  to  100  pounds, 
which  is  for  the  most  ]mr\  sufficient  for  weed  spraying.  Its  low  cost 
compared  with  other  types  of  pumjjs  is  its  jirincipal  advantage. 

IIEUBK  IDE.S 
DIFJ4KI.    AM)    OTIIKR   OU..S 

The  extensive  use  of  Diesel  oil  for  |)uncture  vine  control  has  pre- 
sented a  nund>er  of  problems  in  .securing  the  most  efHieient  and  economi- 
cal results  with  this  material.  Some  of  the  problems  resulting  from 
the  use  of  Diesel  oil  emulsions  in  192()  were  di.scussed  in  the  Monti ir.v 
Hfi-LETiN  for  .January,  1927,  i)age  15.  A  report  on  the  results  of 
further  observations  on  this  and  other  materials  was  prejjared  for  the 
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Commissioners  Convention  at  Stockton  to  be  i)iil)lislie(l  in  the  ^MoNTHfiY 
l>rr-i>ETix.  The  eonelnsions  fi-oni  these  observations  on  the  use  of  oil 
are.  bi-iefh' : 

1.  Diesel  oil  containing  not  less  than  2  nor  more  tlian  5  per  cent 
aspiialtum  is  satisfactory  for  pnncture  vine  control,  and  forms  a  satis- 
factory emulsion  with  water  witiiout  the  addition  of  any  sid)stance  as 
emulsifier  or  spreader. 

2.  Oils  containin'r  less  than  2  per  cent  aspiialtum  do  not  form  a  satis- 
factory type  of  emulsion  without  the  use  of  an  emulsilier. 

3.  Oils  containinj;  more  than  5  per  cent  asphaltum  form  an  emulsion 
which,  on  continued  a<;itation,  may  become  too  thick  for  spray i tit?. 

4.  Low  frrade  petroleum  products  of  a  largo  range  of  specifications 
when  used  alone  are  satisfactoiy  for  puncture  vine  control. 

5.  Petroleum  fractions  containing  a  large  proportion  of  unsaturates 
are  highly  to.xic  to  plants,  and  may  be  used  in  grealer  dilution  Ihan 
other  grades  of  oil. 

().  Oils  and  oil  emulsions  are  most  effective  when  used  in  hot,  dry 
weather. 

ARSENICALS 

The  u.se  of  weed  killers  containing  arsenic  acid  has  received  con- 
siderable attention  for  several  years  because  of  the  fact  that  it  has  been 
demon.strated  that  under  certain  conditions  when  sprayed  on  the  tops 
of  morning  glory  and  other  plants,  it  may  ])enetrale  and  Icill  the  deejier 
roots.  A  test  of  four  different  arsenical  pre])arat ions  on  Kussian  knap- 
weed, reported  in  the  AIoxthia'  1>ulletix  for  Sei)f(;ml)er,  li)27,  i)age 
500,  indicates  the  superiority  of  arsenic  acid  over  other  forms  of 
arsenic.  Jjater  tests  have  further  substantiated  these  results.  An 
exhaustive  test  of  chemicals  for  the  destruction  of  cacti  was  made  in 
Australia,  from  which  it  was  concluded  that  "for  poisoning  pi-ickly- 
])ear  by  either  injection  or  spraj'  methods,  there  is  no  doubt  that  arsenic 
acid  is  superior  to  all  other  chemical  specifics."' 

Reports  of  the  Australian  work  usually  refer  to  the  chemical  as 
arsenic  pentoxide,  which  is  the  anhydrous  form  of  arsenic  acid.  Arsenic 
pentoxide  is  a  crystalline  substance  obtained  by  heating  ci'yslalline 
ar.senic  acid  to  a  red  heat.  When  dissolved  in  water,  the  pentoxide 
again  becomes  arsenic  acid.  Pure  arsenic  acid  is  a  white  crystalline 
substance  very  soluble  in  water  which,  on  ex])osure  to  the  air,  absorbs 
moisture  and  dis.solves.  Arsenic  acid  is  easily  made  by  oxidizing  white 
arsenic  with  tiitric  acid,  but  provison  must  be  made  for  collecting  and 
utilizing  the  fumes  given  off  in  the  process.  A  technical  grade  of 
ar.senic  acid,  consisting  of  a  thick,  sirupy  li(iuid  containing  70  to  75 
per  cent  ar.senic  acid,  is  u.sed  in  the  manufacture  of  lead  aisenati!,  and 
may  be  obtained  at  a  relatively  low  co.st  from  manufacturers  of  that 
product.  It  is  very  heavy,  weighing  approximately  ^'^  |)ouiids  per 
gallon,  but  a  dilution  of  one  to  one  and  one-half  gallons  to  100  gallons 
of  water  is  sufficient  strength  to  kill  most  vegetation  with  wliieli  it 
comes  in  contact,  and  under  certain  conditions,  to  kill  the  underground 
parts  of  certain  weeds  by  remote  iienet  rat  ion. 

'Wliite-IIiirn'y,  Jean — Keport  of  the  Ollicer  In  Charge  of  the  Prickly   I't'iir   I'.xpi  ri- 
nuntal  Station,  Dulacca,  from  1st  May,  1915,  to  30th  June,  IDIG,  p.  Sj. 
6— 5i)0y8 
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camels'  THOKX 

The  patches  of  caiiu'ls'  thorn  in  the  CoachcUa  A'alh'v,  which  had  boon 
fallowed  for  one  full  season  in  addition  to  the  preliminary  work  of 
clearinjr  aiid  preparation  hef^'un  in  11*25.  were  allowed  to  jrrow  for  a 
short  time  in  the  si)rin«r  in  order  to  note  the  limits  of  the  remainin«r 
infestation.  It  was  found  that  the  area  of  infestation  had  liecn  reduced 
by  approximately  one-half.  The  remainini,'  infestation  consisted  of  a 
fairly  vijrorons  <rrowth  on  the  spot  of  the  ori<rinal  infestation,  frradually 
diminishin*;  toward  the  outer  ed<;es  of  the  j)atch.  It  was  api)arent  that 
the  more  recent  <rrowth  had  been  destroyed  and  that  the  reserve  ener<ry 
stored  in  the  older  roots  had  not  yet  been  exhausted.  An  examination 
of  the  roots  showed  that  most  of  the  plants  which  appeared  were  con- 
nected with  deep  vertical  roots,  and  that  the  mass  of  lateral  horizontal 
roots  which  had  oii«rinally  tilled  the  soil  had  (lisapi)eared.  The  fallow- 
treatment  wa.s  continued  on  the  remainin<r  infestation  durinjr  the  1J>27 
season.  A  few  plants  were  succes.sfully  treated  with  carbon  bisulphide, 
and  it  is  planned  to  experiment  witli  this  material  on  a  more  extensive 
scale  in  li)28. 

Several  i)atches  in  the  Imperial  \'alley  were  k«'pt  under  water,  result- 
ing' in  the  destruction  of  a  considcraljie  jjroportion  of  roots,  and  causin": 
seeds  to  j;erminate  in  al)undance  when  the  water  was  withdrawn.  It 
would  appear  from  a  consideration  of  all  attempts  at  eradication  that 
the  most  efficient  procedure  would  consist  of  clearing;  the  land  and 
floodinp:  during;  the  first  year,  deep  plowinpr  the  second  year,  and  the 
third  if  necessary,  and  treatment  with  carbon  bisulphide  to  complete 
the  eradication. 

Two  new  infestations  of  camels'  thorn  were  discovered  in  the  C'oa- 
chella  Valley  and  one  in  the  Imperial  Valley  durinjr  1I>27. 

SPINY  DOCK  (Emrx  spinosus) 

h  is  (piestionable  whether  this  species  may  be  considered  a  noxious 
weed.  The  spines  on  the  burs  make  it  dis<i«rreeable  to  handle,  and 
althou<rh  it  succund)s  readily  to  cultivation,  its  habit  of  <:rowin^'  un<ler 
the  trees  makes  it  ditlHcult  to  eliminate  fi"om  an  orchard.  On  the  otiier 
hand,  it  forms  a  bulky  and  succulent  winter  and  sjirinjr  cover  crop 
which  is  easily  worked  into  the  soil  either  frreen  or  dry.  No  record  has 
been  found  of  its  noxious  character  elsewhere,  but  a  related  species. 
E.  ausfnilis,  is  said  to  be  troublesome  in  prazinfr  Ian, Is  in  Australia.' 

AECILOl'S    TRIT'NCIALF.S 

This  is  a  <rrass  closely  related  to  the  cultivated  wheat,  and  supposed 
to  be  one  of  the  species  from  which  the  i)rimitive  wheats  were  derived. 
It  has  become  established  in  a  small  area  in  Calaveras  County,  presum- 
ably havinj;  been  introduced  in  the  wool  of  importetl  slieep.  It  has 
not  been  reported  as  established  elsewhere  in  America,  but  has  lieeu 
used  in  wheat  bre<Mlin}r  experiments. 

The  heads  are  barbed,  and  behave  somewhat  like  foxtail  beards,  but 
are  heavier  aiui  sharper.  It  appears  to  be  a  very  serious  menace  to 
^ra/inj;  laiuls,  as  it  inflicts  severe  injuries  on  livestock.  The  eyes  and 
mouths  of  sheej)  which  have  grazed  on  the  infesti-d  area  have  been 
punctured  by  these  beards.  The  generic  Jiaine.  in  fact,  is  deri\<'d  from 
Greek  roots  meanin<r  a  fistula  of  the  eye. 

'Kirk,  T.   W.,  New  Zealand   Dept    Agr.     I.K?antls  for  Farmers,   No.   7,   1893. 
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RODENT  CONTROL* 

Dcvolopinji"  now  methods  and  rovisinjr  some  of  the  older  methods  for 
trroiuul  squirrel  control  after  detailed  studies  of  seasonal  habits  and 
life  histories  in  the  field  proved  a  very  important  ])roject.  F.  E. 
(Jarloupfh,  in  charge  of  eradication  methods  in  California  for  the  U.  S. 
Iliolojrieal  Survey,  aided  by  county  horticultural  commissioners  and 
department  representatives,  carried  on  the  necessary  investigations. 
Kvideiiee  of  failures  in  the  continued  utilization  of  the  older  methods 
has  been  growing,  indicating  that  in  some  points,  at  least,  the^'  were 
inadeciuate.  This  led  to  deteiMiiined  etfort  to  uncover  the  diJHculties. 
inasmuch  as  the  methods  had  previously  been  effective.  Whether  it 
was  a  change  in  the  ground  sfpiirrels'  feeding  liabits  or  whether  they 
were  becoming  wise  to  the  types  of  poison  in  use  was  a  question. 

Unquestionably,  the  ground  squirrel  population  of  California  has 
been  greatly  reduced,  but  this  did  not  bring  about  eradication  over 
nuicli  of  the  treated  acreage.  In  the  few  cases  where  eradication  was 
actually  accomplished  it  was  the  result  of  very  intensive  follow  up 
work  and  at  considerable  expense. 

Periods  of  the  year  showed  up  a  dormancy  due,  perhaps,  to  unfavor- 
able climatic  circumstances  or  to  lack  of  food  supply.  Special  atten- 
tion was  paid  to  hibernation  and  aestivation  habits  of  ground  squirrels 
in  an  effort  to  determine  when  these  periods  occurred,  what  induced 
them,  and  whether  or  not  it  was  advisable  to  cease  all  control  opera- 
tions for  certain  periods.  This  study  will  be  continued  by  the  "eradi- 
cation methods  laboratorj^  representative"  along  with  his  tests  of  new 
materials  until  a  method  which  will  effectively  supplement  methods 
now  in  vogue  has  been  worked  out. 

Cooperative  drives  against  ground  squirrels  in  areas  in  northern 
California  were  continued.  These  drives,  which  take  place  annually 
in  some  sections,  ])rove  valuable  where  agricultural  areas  are  surrounded 
by  much  grazing  and  government  controlled  lands.  The  federal  rodent 
leader  has  provision  for  furnishing  poisoned  grain  for  these  national 
domain  areas  and  a  very  ai)preciable  reduction  in  squirrels  is  noticed 
in  these  farming  properties.  The  advantage  exists  primarily  in  having 
a  proper  material  at  a  proper  season  of  the  year  under  the  supervision 
of  a  county,  state,  or  federal  employee  experienced  in  control  methods. 

A  still  further  improvement  and  one  more  practical  for  the  agricul- 
tural areas  of  the  state  is  the  development  of  a  county  crew  system  of 
s(|uirrel  control,  by  which  the  county  horticultural  commissioner 
obtains  agreement  from  the  property  owners  to  reimburse  for  any 
outlay  for  materials  and  labor  when  this  trained  and  exi)erienced  crew 
operates  over  his  i)roi)(>rty.  A  modification  of  this  plan  permits  a  land 
owner  to  furnish  part  or  all  of  the  labor  for  the  crew  when  his  acreage 
is  extensive.  This  is  not  as  satisfactory  as  a  crew  employed  strictly 
under  county  supervision,  althougii  tlie  foreman  is  always  an  experi- 
enced supervisor.  Wherever  this  crew  method  has  been  employed 
more  uniform  and  lasting  results  have  been  obtained. 

The  total  estinuited  area  where  s(|uirrel  infestation  warrants  control 
measures  is  ajjproxiinately  12,()()(), ()()()  a<'res.  During  the  year  about 
:5,7r)(), ()()()  acres  were  treated,  of  which  17r),G60  acres  were  federal  lands 

•Joint  report  by  W.  C.  Jacobsen ;  Norman  G.  Bulin,  Superintendent  of  Uodent 
Control,  resigned,  and  C.  Olsen,  successor. 
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treated  either  by  Biolop:ifal  Survey  representatives  or  by  land  owners 
to  whom  poison  was  furnished  witliout  cost.  In  the  .state  there  were 
u.sed  approximately  889  tons  of  j)oisoned  ^rain  and  .'535  tons  of  fumi- 
gants,  most  of  which  were  distributed  by  county  horticultural  com- 
missioners at  cost,  while  much  of  the  poisoned  f?rain  was  prepared  by 
the  county  officers.  These  figures  are  taken  from  the  annual  reports 
of  the  county  horticultural  commissioners.  The  Biological  Survey  rep- 
resentative cooperating  with  the  stale  and  county  men  luis  estimated  a 
total  of  $2,r)00,()()0  saving  as  a  result  of  the  use  of  these  materials. 

Thallium  sulphate  as  a  lethal  agent  on  grain  bait  has  developed 
into  an  iiiiportani  jioison.  It  lias  proved  very  effective  during  the 
spring  months  but  has  limitations  preventing  its  general  use  through- 
out the  year.  The  limited  supply  of  this  material  plus  the  danger  of 
handling  by  some  one  not  trained  in  its  use  make  continued  control  of 
its  distribution  and  exposure  bj'  county  horticultural  commissioners  or 
state  or  federal  agencies  imperative.  It  is  material  well  adapted  to 
use  by  county  crews  where  the  men  exposing  the  poison  are  under 
supervision  at  all  times.  AVhen  properly  i)repared  and  applied,  there 
is  no  danger  of  fatalities  to  game  birds,  which  has  been  one  of  the 
chief  criticisms  of  the  nu^lhod.  This  material  is  used  on  i)otted  barley 
from  February  until  April,  when  green  feed  makes  the  use  of  other 
grains  imjjractical  and  when  it  is  begiiniing  to  be  late  in  the  sea.son  for 
carbon  bisulphide  fumigation.  Thallium  poisoned  grain  is  to  be  con- 
sidered a  supplement  to  the  other  methods  and  not  in  any  sense  a 
substitute. 

During  the  year  several  foci  of  plague  infection  among  ground 
sc|uirrels  were  reported  by  the  director  of  the  Department  of  Public 
Health.  This  information  Avas  transmitted  to  county  horticultural 
commissioners,  wiio  took  iiiiiiicdiate  st('j)s  in  intensive  rodent  control 
operations. 

In  some  of  the  eastern  states  information  a])i)eared  that  Tularemia 
was  quite  prevalent.  This  disea.se  was  noted  in  California  from  rabbit 
as  a  plague-like  disease  during  the  period  (1!)()8-1!)12)  of  intensive 
operations  by  federal  and  stale  health  agencies  in  suppressing  bubonic 
plague  among  squirrels  and  rats.  Tularemia  has  not  seemed  very 
widespread  among  rodents  in  California  although  originally  described 
from  this  state. 

A  nuni])er  of  sections  requested  special  assistance  in  rat  control, 
apparently  appreciable  damage  having  been  occasioned  in  warehouses 
and  to  agricultural  commodities  where  regular  rat  control  procedure 
was  not  already  undertaken  by  local  health  agencies. 

An  outstanding  event  in  the  year  wa.s  the  outbreak  of  house  and 
meadow  mice  in  Kern  County,  touched  upon  in  other  numbers  of  the 
MoNTiii.Y  Bulletin. 

PREDATORY    ANIMAL    CONTROL* 

The  past  six  ycjus  have  witnesscii  ;i  gicat  improvement  in  the  i)reda- 
tory  animal  situation  and.  while  ihei-e  are  still  losses  among  live  slock 
aiul  poultry,  also  to  game  animals  and   hii-ds.    from   the   activities  of 


•Joint  report  by  \V.  C.  Jacobs<ii  .'iiid  Cli.is.  G.   I*<>oIe,  State  Ltador,   U.  S.   Bureau 
of   Blolofflcal   Survey. 
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]n-C(latory  jmimnls,  tlu-so  nro  spasmodic  rallici-  Hum  perpetual  oeeur- 
rcnoos,  sho\vin<r  a  malerial  decrease  in  tlie  year's  ajrirre^ate.  Considcr- 
iii'T  that  there  has  been  a  very  lanje  increase  in  tlie  number  of  sheep 
ae(|uired  and  maintained  by  ohl  owners,  and  a  larj^e  number  of  ncAV 
owners  start inji;  in  the  l)usiness  durinp;  the  year  on  the  strenjjth  of  the 
very  apparent  reduction  in  the  per  cent  of  mortality  due  to  coyotes, 
cats,  etc.,  the  result  of  the  year's  work  appears  to  be  satisfactory. 
While  numbers  of  stock  have  increased,  losses  have  decreased  from 
those  sustained  in  previous  years.  If  the  lasses  totaled  as  <?reat  as  in 
the  past  it  would  show  a  lessening:  in  percentajje  because  of  the  increase 
in  stock.  From  available  information  there  ap})ears  to  be  a  vast 
improvement  in  curtailing:  losses  to  prame  animals  and  birds  in  the 
territories  where  control  oi)eratious  have  been  carried  on.  Fawn  deer 
in  plentiful  numbers  are  in  evidence  where  in  many  years  past  there 
were  few.  The  same  applies  to  quail.  The  small  herds  of  antelope  in 
Siskiyou  and  Modoc  counties  are  increasin<r  and  showed  a  very  jjood 
percentajre  of  fawns  duringr  the  pa.st  year. 

From  one  to  three  men,  paid  from  federal  and  state  funds  .iointly, 
are  grenerally  kept  in  these  territories  throufrhout  the  year  for  the  pro- 
tection of  antelope  and  mule  deer  in  con.junction  with  stock  protection, 
especially  to  keep  that  area  clear  of  rabies.  With  a  marked  increase  in 
srame,  with  far  less  mortality  amonsr  live  stock,  and  with  no  eases  of 
i-abies  reported  in  that  vicinity  dnrinjjf  the  year,  it  would  seem  that  the 
expense  incurred  in  keepinjr  a  man  year-lon^j  and  one  or  tAvo  tempo- 
rarily as,sijrned  durinj;  the  proper  periods,  is  entirely  .justified  both  for 
economic  and  health  safety  reasons. 

One  of  the  most  outstandin^j;  results  of  predatory  animal  control 
work  is  in  Imperial  Valley  in  the  vicinities  of  Calipatria,  Brawley, 
Westmoreland  and  IToltville,  where  the  raisinjr  of  thousands  of  lambs 
and  the  successful  feedinj?  of  thousands  of  others  shipped  in  from  New 
^lexico,  Arizona  and  other  states  for  late  winter  and  early  spring 
markets,  is  noAV  possible.  Practically  no  losses  have  been  sustained  this 
year,  while  before  our  work  started,  coyotes  were  so  active  that  it  was 
impossible  to  carry  on  this  industry.  The  work  is  financed  by  the 
state,  federal  frovernment  and  stockmen  on  a  cooperative  basis  for  a 
four  months'  period. 

Operations  were  carried  on  intensively  durin<r  the  year  in  the  follow- 
ing counties: 

Alameda  $2,500  00 

Amador 1,000  00 

Butte 2.500  00 

Calaveras 1,750  00 

Contra  (k)sta 1,020  00 

El  Dorado 1,435  00 

Glenn 2,400  00 

Humboldt 4,322  00 

Imperial    amount  necessary 

Kern   3.000  00 

Lake    2,000  (K) 

Madera  1,(K)0  00 

Marin    1,000  00 

Mariposa    ll>5  00 

Mendocino    8,105  73 

Modoc 2,071  34 

Monterey    1,000  00 
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NiilMi  $2,noo  00 

Nevada  37.")  00 

SiKTamciifo    amount  neri'ssary 

.^jiii  .Io!i.|«>>" l.-'HtO  (K) 

San   Miitoo I'tOO  (K» 

Solniio 500  (H) 

SoiHiina L'.r.OO  (H) 

Yolo    amount  n»*<'»'ssar.v 

Yulia   1,000  00 

All  aiT  counties  whero  we  liavo  operated  for  five  or  six  successive 
years,  exceptinp:  Madera,  liiittc,  San  ]\Iateo.  Marin,  and  ^Mariposa, 
which  entered  into  coopeiative  afrreenients  durinfr  the  year.  Other 
counties  desired  work  done,  hut  as  their  requests  were  received  lonp: 
after  all  availahle  funds,  state  and  federal,  had  hccn  allocated,  with  no 
possibility  of  change,  we  could  not  comply  with  thcni.  Funds  for  sal- 
aries and  necessary  travel  ex|)('nse.s  foi-  field  sujx'rvisors  assitrned  to  the 
several  districts  were  inadecpude  for  broader  operations.  Tlie  fact  that 
the  counties  and  the  stock  associations  shoidd  bear  the  frreater  i)art  of 
the  hunter  salary  })urden,  with  the  state  and  federal  frovernment  funds 
beinp:  used  primarily  for  supervision  expense,  is  em|)hasized  by  this 
situation.  Ade(juate  supervision,  which  is  vital  to  the  efficient  and 
economical  carrying'  on  of  the  work,  should  be  the  ]UMncij)al  function 
of  the  <rovernnu^ntal  a<rencies  and  should  be  accepted  by  the  stockmen 
and  other  intereste  1  i)arties  as  at  least  e(pial  coojieration.  Some  coun- 
ties have  acce|)ted  this  policy  as  b('in<r  fair  and  e(piitable  while  others 
contend  that  the  state  and  frovenunent  should  in  all  cases  work  on  a 
fifty-fifty  basis  as  rcfrai-ds  hunters'  salaries  and  supervision  ex|)enses 
and  supplies  for  {jood  measure. 

With  a  few  exceptions  the  counties  n<u-tli  of  a  line  i-UMnin<:  east  ami 
wt'st  throujrh  Saci-amento  are  carrying;  out  a  systematic  )u-o<rram,  while 
south  of  this  line  the  work  is  spotty  and  disjointed.  This  latter  type 
results  in  a  lack  of  jx-rmanent  accomplishment  and  is  at  best  little  more 
than  a  demonstration  and  mediocre  form  of  insurance.  Lastinpr  results 
are  desirable,  of  course,  and  can  be  obtained  only  by  c(UU'erted  effort 
ai)[)lied  to  an  eidire  territory.  An  endcavoi-  is  l)einfr  made  to  brin*r 
this  about.  In  spite  of  any  shortcominprs  in  the  i)resent  situation,  it  is 
clainu'd  by  stockmen  that  jrreat  savings  a<;ainst  loss  have  been  made 
and  that  there  mast  be  no  cessation  of  the  work  even  in  its  present 
form. 

Number  of  predatory  animals  accounted  for  from  January  1  to 
December  .'U,  1927,  was  4(i:U).  This  number  can  be  douliled  in  the 
case  of  coyotes,  since  where  ])oison  is  used  few  of  the  dead  animals  are 
found.  A j)proximately  2200  ounces  of  stryclmine  special  poisnn  were 
used  in  the  poison  opei'ations. 

There  was  an  averajre  of  r)7  .state  ami  county  paid  inniters  workinp: 
throuprhout  the  year,  with  two  supervi.sors  paid  from  state  funds.  The 
leader,  assistant  leader,  junior  leader  and  one  supervisor  on  an  annual 
basis  were  paid  fi-om  fe<|eral  funds  by  the  I'Tiited  States  nir)lo<ricaI 
Survey. 

The  total  c<»st  of  operations  was  (exclii-;ive  of  commissidiieci  federal 
officials)  $S4.926.:{r).  divided  as  follows:  state  $:}r),r)24.2:^ ;  federal 
.$ir).712;  county  .$42.M(iS;  wool  <rrowers  $1,221. 
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It  is  impossible  to  ovon  approximate  definitely  th(>  savinprs  to  stock 
and  poultry  men  because  of  this  work.  It  is  probably  somewhere  near 
$1. ()()(),  and  if  we  take  into  consideration  the  increased  valuation  of 
lands  made  tenable  for  «rrazin<r  purposes  through  killinp:  of  predatory 
animals  and  the  increase  in  sheep  and  |)oultry  because  of  genci'al  con- 
fiden(*(\  these  fiprures  Mill  be  materially  increased. 

APIARY    INSPECTION* 

History  tells  us  that  in  lcS52  two  nu>u,  J.  S.  Buckley  and  J.  S.  Har- 
bi.son.  l)rou<rht  to  California  the  bejrinninprs  of  our  present  frreat  apicul- 
tural  industry.  In  k(>epin<>:  with  the  jiresent  mip:ratoi-y  nature  of  the 
industry,  these  first  colonies  made  the  trij)  from  New  York  around  the 
Horn  to  San  Francisco. 

From  this  small  be<rinuinjr,  the  1900  censiLs  shows  us  that  the 
industry  had  grown  to  129,444  colonies,  and  ten  years  later  had 
exceeded  200,000,  until  now  California  is  recofrnized  as  the  foremost 
state  in  both  bee  j^opulation  and  honey  production. 

The  present  estimated  population  of  ilOO.OOO  colonies  represents  a 
capital  investment  of  about  .^7, 000, 000  and  an  annual  production  of 
around  1"), 000, 000  pounds  of  honey,  as  well  as  wax,  (pieen  bees  and 
l)ackap:e  bees,  jjivinj?  a  <;ross  income  value  of  around  $1,500,000.  This 
bespeaks  a  profitable  and  confjenial  atmosphere  for  honey  production. 

The  monetary  value  of  the  industry  to  California  can  not  be  esti- 
mated in  income  alone,  since  bees  present  an  even  fjreater  value  as  the 
chief  j)ollination  aprents  of  California's  million  and  a  half  acres  of  fruit 
and  vejrelable.s.  In  early  days,  horticultural  ])lantin2:s  Avere  widely 
scattered.  The  native  insect  fauna  was  then  quite  sufficient  to  care  for 
pollination  needs,  but  now,  with  p:reat  concentrated  plantinp:s  accom- 
l>anied  by  a  comparative  decrease  of  native  flora  and  fauna,  the  apicul- 
tural  industry  has  taken  over  the  burden  of  pollination  and  is  now  an 
indisjiensable  part  of  our  scheme  of  agriculture.  This  fact,  often  over- 
looked, is  in  itself  a  real  justification  for  liberal  state  protection  of  the 
industry. 

The  apicultural  industry  of  California  is  still  capable  of  much  expan- 
sion. ^Millions  of  jiounds  of  nectar  are  still  jroinfj  to  waste  and  such 
con<renial  locations,  where  honey  bees  can  fly  the  year  round  and  nectar- 
flows  arc  abundant,  are  knoMni  in  few  other  places;  but  the  industry  is 
faced  with  some  <rreat  problems  which,  however,  are  not  insurmount- 
able. Amonfr  these  are  more  effective  marketin":  and  more  economical 
production.  While  markctinpr  is  out  of  the  realm  of  this  bureau,  eco- 
nomical production  throuprh  disease  control  is  not.  An  important 
obstacle  is  the  presence  of  disease  throufrhout  the  apiaries  of  the  state 
wliicii  takes  an  annual  toll  of  at  least  10  i)er  cent  of  the  colonies, 
larjrely  due  to  "American  foulbrood." 

The  bee  industry,  by  ajrency  of  the  1927  lejrislatui'c,  vested  the 
Department  of  Ajrriculture  and  the  countj'  horticultural  commissioners 
with  the  problem  of  cleanino:  up  the  disease.  Apiary  inspection  has 
now  been  a  function  of  the  Department  for  five  months,  during  which 
time  a  survey  of  the  industry  has  shown  some  of  the  essential  prob- 


*ny  Krank   K.  Todd,   KiitomoIoplHt,  Sacramonto. 
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lems.    A  clean-cut  pro<:rain  for  the  elimination  of  American  foulbrood 
from  the  state  has  been  prei)an'd,  the  essential  elements  of  which  are: 

1.  rom|)1('1e  i-e^'istralioji.  Avhich  is.  in  cfTi'ct,  a  detailed  survey  of 
the  industry.  * 

2.  Orf]:auization  of  the  work  for  the  issuance  of  reliable  Certifi- 
cates of  Inspection. 

:?.  Layinjr  the  <;round  work  for  camjnnfrns  for  tlie  eradication  of 
American  foulbrood  in  each  county. 

The  enactment  of  the  new  bee  law  technically  travc  fifty  counties  of 
the  state  ex  officio  state  bee  inspectors  in  the  ])crsons  of  the  horticul- 
tural commissioners.  Thirty-one  additional  county  inspectoi-s  of  ajiia- 
rie.s  have  been  appointed,  makinfr  a  total  of  eipdity-one  persons  workinp: 
for  the  frood  of  apiary  insj)cction  in  the  various  counties  of  the  state, 
and  the  various  counties  have  nuidc  available  $:{S.0()0  for  i)ayin<r  thes(> 
insj)ectors  and  carrying:  on  the  work.  Rcfrist rations  received  from 
thirty-four  counties  have  friven  a  total  of  22S.OOO  colonies,  with  jrood 
assurance  that  the  number  will  exceed  300,000. 

The  problem  of  quick  and  reliable  diajynosis  of  di.sease  samples  has 
been  cared  for  throufrh  the  courtesy  of  the  animal  patholo<ry  laboratory, 
twenty-five  sam]iles  havinfr  already  been  diaprnoscd. 

Beekeepers  prcnerally  have  sanctioned  the  chanjrc  of  policy  from  the 
former  method  of  treatiufr  American  foulbrood  by  the  "shakinp:" 
method  to  that  of  burninpr  diseased  colonies,  which  is  now  frenerally 
recofrni/ed  as  the  only  method  by  which  American  foulbrood  has  ever 
been  eradicated  from  any  area. 

WHITE    PINE    BLISTER     RUST* 

Eleven  counties  were  rid  of  cidtivated  black  currants  this  season,  as 
follows:  ]\Iarin,  Sacramento  (city  excepted).  San  Joaquin.  Contra 
Costa,  Stanislaus,  Merced.  Madera,  Fresno,  Kinjrs.  Tulare  and  Tnyo. 
Sixty-seven  plantinjrs,  comprising  335  bushes,  were  found.  This  terri- 
tory, mainly  in  the  San  Joaquin  Valley,  was  not  particularly  conducive 
to  the  {jrowth  of  currants  of  any  kind. 

Since  the  eradication  work  was  started  in  1024,  41  counties  have 
been  completed,  with  a  total  of  051  plantinprs.  comprisin<r  3021  bushes. 
In  addition,  20  nurseries  have  removed  4070  bushes. 

The  eradication  of  wild  currant  and  frooscberry  bushes  in  certain 
sujrar  pine  areas  in  the  Stanislaus  National  Forest  was  completed  over 
3536  acres  with  a  co.st  of  approximately  $2  per  acre.  An  avcraire  of  50 
Ribes  (currants  and  gooseberries)  per  acre  was  found,  ranpriufr  from  a 
minimum  of  6.7  per  acre  in  open  siipar  pine,  yellow  pine  type,  to  a 
maximum  of  642.2  bushes  per  acre  on  stream-eutover  type.  This  work, 
still  in  an  experimental  stafrc.  seems  to  be  pavinj;  the  way  for  a  practi- 
cal method  of  ]irotectin(r  certain  valuable  su«rar  i)ine  sites. 

Throu<rh  control  reconnaissance  work  determinatif)n  was  made  of  the 
location  an<l  extent  of  sufrar  pine  timber  types,  the  amount  of  timber 
and  reproduction  ]>rcscnt.  the  occurrence  and  distribution  of  l^ibes. 
and  ]ihysical  factors  atTectinj;  costs  and  methods  of  locjd  control.  This 
recounaissaUce  will  jrive  a  comjirehensivc  i)lan   for  the  application  of 


•Complied    hy    O.    A.    Root,    U.    S.    Office    of    Blister    Rust    Control,    Sacramento, 
California. 
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local  control  with  an  ostiniato  of  the  time  and  money  necessary.  Data 
have  heen  obtained  on  ajiproximately  the  entire  Stanislaus  National 
Forest. 

In  the  chemical  eradication  of  Rihes,  an  important  development  is 
the  proven  feasibility  of  the  eradication  of  wild  currants  and  {goose- 
berries by  spraying  with  chemicals.  This  method  will  be  cheaper  and 
more  effective  than  hand  pullinp:  in  stream  bottoms  or  other  ])laces 
where  the  bushes  frrow  in  i)r()fusion.  I\Iuch  of  this  work  has  been  car- 
ried on  in  northern  Idaho,  but  a  start  was  made  in  the  Stanislaus 
National  Forest  in  1927.  A  ]00  per  cent  kill  was  not  obtained  on  two  of 
the  most  numerous  and  important  Ribes  in  the  su<i'ar  pine  belt,  but  it 
is  hoped  that  this  will  be  attained  with  further  experimentation  on 
strengrth  of  spray  to  be  used  and  application  of  the  same.  Of  over 
thirty  different  chemicals  used,  sodium  chlorate  (NaCIOg)  has  proved 
the  most  effective  in  its  killiufj  power. 

Of  added  interest  has  been  the  development  of  a  light  portable  power 
sprayer,  one  which  can  be  transported  easily  on  a  horse,  or  if  necessity 
demands,  by  man.  This  outfit  has  been  developed  from  a  portable  fire 
pumper,  a  type  which  has  been  in  use  for  some  years  in  fighting  forest 
fires. 


PROGRESS  IN  CITRUS  WHITE  FLY  SUPPRESSION  IN  THE 
NORTHERN  CALIFORNIA  AREAS 

By  D.   B.   Mackib,  Entomologist,   Sacramento 

EARLY  in  1924  a  movement  was  started  by  representatives  of  the 
citrus  indu.stry  looking  to  the  eradication  from  California  of  the 
citrus  white  fly,  Dialeurodes  citri. 

This  interest  culminated  in  the  state  legislature,  at  its  session  of 
1925,  enacting  a  law  providing  for  the  eradication  of  the  insect  either 
by  destruction  or  treatment  of  its  host  plants. 

As  finallj'  approved  by  the  Governor,  an  appropriation  of  $40,000 
was  made  by  the  state,  contingent  upon  a  like  sura  being  available 
from  the  citrus  interests. 

To  obtain  a  better  idea  of  the  situation  in  regard  to  this  insect,  there 
are  certain  facts  pertaining  to  its  course  in  California  that  may  help  to 
bring  about  a  better  understanding. 

Though  it  has  been  in  California  for  over  twenty  years,  practically 
all  of  the  infested  areas  are  in  and  about  residential  sections. 

Soon  after  its  appearance  about  1906,  eradication  was  attempted  by 
means  of  cutting  back  or  removal  of  all  host  plants.  Although  pre- 
sumably eradicated  by  this  method  in  Oroville,  in  Marysville  there 
seems  to  have  been  considerable  misdirected  effort  due  to  disregard  of 
the  seasonal  stage  of  the  fly,  thus  causing  local  public  sentiment  to  be 
built  up  against  the  state's  program. 

It  can  not  be  denied  that  the  record  of  white  fly  in  Florida  caTised 
concern  in  the  orange  belt,  yet  in  the  infested  areas  in  California  little 
or  no  concern  was  felt  by  those  whose  properties  were  invaded.  This 
fact  was  brought  out  in  the  meetings  of  a  committee  composed  of 
representatives  from  the  infected  cities  appointed  by  the  director 
in  1925. 
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such  specios  upon  which  white  fly  larvae  had  actually  been  found,  also 
such  spocios  as  by  reason  of  habits  of  <rro\vtli  and  foliajrc  texture  mifrlit 
lend  themselves  to  infestation. 

A  nuinbcr  of  plants,  while  eonforinin<r  in  many  respects  to  species 
included  in  the  list,  were  not  included  because  continued  inspection 
under  the  most  favorable  locations  failed  to  show  any  siirns  of  Avhite 
fly.  As  prepared,  the  potential  host  list  included  114  species  of  plants. 
This  number,  it  was  felt,  circumscribed  all  probable  hosts. 

The  next  move  placed  trained  inspectors  in  the  field  to  establish  the 
dejrree  of  infestation.  To  be  of  value  this  data  would  have  to  be  on  a 
sufficient  scale  to  be  representative.  The  results  of  these  counts  appear 
later. 

To  provide  proper  equipment  six  sprayers  of  the  larprest  capacities 
available  were  purchased.  These  included  two  Bean  Quads  85 's.  two 
Friend  25 's,  one  Hardy  Mofrnl  25,  one  Fitzhenry  Guptill  A  A  Special 
50,  and  two  li  ton  supjily  trucks.  Two  of  the  sprayers  were  motor 
mounted,  the  rest  being  on  trailers. 

Due  to  the  fact  that  oil  sprays  leave  a  dirty  smudge  on  paint,  it 
became  necessary  to  design  and  have  made  to  order  special  large 
canvas  and  special  gear  to  swing  same  to  protect  houses  against  spray. 

All  members  of  the  supervising  staff  were  educated  in  the  identifica- 
tion of  this  host  group.  The  interim  before  the  arrival  of  equipment 
made  possible  the  testing  out  of  commercial  spray  formulas,  an  oil 
spray  being  conceded  the  best  adapted,  due  to  the  sulfur  group  turning 
paint  black  and  also  being  hard  on  operators. 

These  experiments  indicated  that  a  2%  solution  of  a  number  of  the 
higher  grade  .summer  oils  killed  all  stages  of  white  fly  with  wliich  they 
came  in  direct  contact.  The  question  thus  resolved  it.self  into  a  cam- 
paign of  careful  spraying,  it  being  earlj-  evident  that  the  success 
achieved  would  be  largely  measured  by  the  thoroughness  with  which 
spray  material  was  applied. 

As  the  different  sprayers  arrived,  crews  and  accessories  were  brought 
to  their  full  coinplement,  wliieh  l)y  March  21  consisted  of 
1  Entomologist,  supervisor 

1  Assistant  entomologist,  a.ssistant  supervisor 

2  Inspectors  . 

1  General  foreman 

7  Operator  foremen 

2  Canvas  foremen 
16  Nozzlemen 

16  Hose  pullers 

10  Canvas  men 
1  Checker 

Unforeseen  obstacles  began  to  jiresent  themselves  with  the  beginning 
of  operations,  perhaps  th(>  greatest  difiiculty  being  the  great  variance 
in  the  growth  habits  of  the  different  members  of  this  host  group,  with 
extreme  types  often  on  the  same  property.  Such  conditions  made 
necessary  frequent  changes  in  sprayer  accessories  and  the  equipment 
of  each  crew  with  all  types  including  spray  poles,  spray  guns  and 
Worthley  nozzle  (solid  stream j.  Host  plant  growth,  even  with  one 
species  of  vines,  ivy,  varied  from  proounbent  growth  to  climbing  of 
large  trees  to  a  height  of  75  feet  or  more,  with  all  grades  between. 
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Couts  made  on  changes  in  accessories  showed  these  to  have  varied 
from  hirty-six  to  seventy-five  times  in  an  eight  hour  day.  Despite 
the  ffct  that  quick  detachable  couplings  are  supplied,  the  interchange 
can  m,  be  accomplished  in  less  than  one  minute  per  change  and  this 
only  uder  the  most  propitious  circumstances.  The  time  lost  through 
this  G-cumstance  alone  has  been  great,  while  it  is  even  more  far 
reachig  in  indirect  results  in  si)raying  efficiency. 

Thi  switching  of  accessories  developed  a  tendency  on  the  part  of 
nozzleien  to  use  whatever  type  was  attached  rather  than  make  the 
necesi-ry  replacement.  This  could  not  but  affect  efficiency  in  direct 
ratio  1  which  it  was  practiced.  The  designing  of  an  accessory  to 
obvial  the  necessity  of  change  solved  this  difficulty. 

Otl  :)•  conditions,  control  of  which  is  impossible,  include  in  order  of 
imporince,  wind,  rain  and  fog. 

Theformer  is  by  far  the  most  difficult  to  figure.  Its  effect  varies 
with  te  position  of  each  sprayer  and  almost  with  each  property.  To 
gauge  he  limit  of  wind  velocity  detrimental  to  spraying  was  a  most 
difficu  matter  particularly  when  the  time  element  was  so  vital. 

Rai  storms  develop  suddenly.  Their  effects  are  definite,  however, 
as  in^  ligation  made  possible  the  establishment  of  a  time  limit  within 
which  ,  was  safe  to  spray  and  after  which  respraying  was  advisable. 

The  effects  of  fog  were  merely  to  delay  spraying  until  surface 
moistve  had  evaporated. 

Thebove  are  a  few  of  the  most  persistent  troubles.  On  January  1, 
1927,  he  potential  host  index  previouslj'  mentioned,  including  a 
numb(  of  new  hosts  found  in  1926,  showed  17  evergreen  and  11 
decidiius  hosts,  totaling  28.  On  March  31,  a  total  of  54  hosts  included 
43  ev( green  and  11  deciduous.  As  revised  later  the  following  list 
was  di  eloped : 


CALIFORNIA  CITRUS  WHITE  FLY  HOST  PLANTS* 
Revised  to  May  13,  1927 


Giera 

Species 

Com  mo n  Names 

Aut  a 

japonica 

Gold  Dust  plant 

Biginia 

Venusta 

Trumpet  creeper 

Buxi 

sempervirens 

Box 

Buxi 

japonica 

Japanese  box 

Camlia 

japonica 

Camellia 

Choi'a 

temata 

Mexican  orange 

Citr. 

aurantifolia 

Lime 

Citn 

aurantium 

Seville  orange 

Citri 

deliciosa 

Tangerine 

Citn 

gi-andis 

Grapefi"uit 

Citr* 

limonia 

Lemon 

Citn 

media 

Citron 

Citn 

sinensis 

Orange 

Copi;ma 

Baueri 

Coprosma 

Esc;  mia 

montevidensis 

E.scallonia 

Esci  mia 

rosea 

Escallonia 

Esc;  mia 

rubra 

Ksciillonia 

Fortiella 

japonica 

Kumquat 

Gardiia 

florida 

Cape  jasmine 

HedM 

helix 

English  ivy 

*The  ames  in  this  list  have  been  corrected  to  conform  to  "Standardized  Plant 
Names'  ublished  by  the  American  Joint  Committee  on  Horticultural  Nomenclature, 
1023. 
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(irnrra 
Hex 

.lasiniuuin 
I.aurus 
I^aurocernsus 
I.anrocenisus 
l-ifiiistnim 
l-iKiistnim 
l-ijliistruin 
I.iKiisti-um 
Miilioiiia 
riiotiiiia 
rclarKKiu'iini 
I\\racaiitha 
r.vracaiitha 
Kosa 
X'croniea 
A'lTouica 

\'t'n>i)iea 
\'ilniriiiirn 


nquifoliuiii 

sp. 

iiobilis 

loiisitanica 

ofliciiialis 

jaiKiniciiin 

luciduin 

ovalifdlium 

\'ulKar« 

a<  I II  i  folium 

ai'hiitifolia 

]ifltatuii) 

cocci  noa 

aiigustifolia 

spp. 

aiiderson 

elliptica 

spcciosa  andorsoni 

spp. 

tiiitis 


Com  III  on    Xaiiica 
Jasiiiiiii>    (yellow) 
•  Jrcciaii   laurel 
Kii^lish  holly 
I'ortujral    hmrcl 
IOiikMsIi   c-lierry   laurel 
.lapaiii'se  privet 
(i  lossy    privet 
California   privet 
I'^uropeau   privet 
r»n'Koii  hollv  grapes 
Toy.. II 

Ivy  leaf  geranium 
riivtliorn     (scarlet) 
l-'iretlioru    (narrow  leaf) 
Koses 
Veronica 
Veronica 
N'eroiiica 
Veronica 
Laurustiinis 


DECIDUOUS 


Allan  thus 

glaudulosa 

Tree  of  Heaven 

Ainelo|)si.s 

tricuspidata 

Boston   ivy 

Crataegus 

nioiiogyna  Paulii 

Ilawtlioriie    (doul)Ie  scarlet) 

Crataegus 

oxyacnntha 

Kiiglish  hawthorn 

Cydonia 

japonica 

Flowering  quince 

Diospyros 

kaki 

Japanese   i)ersimmon 

Diospyros 

virgiana 

Native   i>ei-siiumon 

Malus 

sylvestris 

Ajiple 

Melia 

jizedarach- 

umbraculiformis 

Texas  umbrella  tree 

Puiiiea 

granatum 

pomegranate 

Syringa 

vulgaris 

Lilac 

Vitis 

vinifera 

EVERGREEN 

Onipe 

Ih'nil    Sprriiiieim    Found 

on 

Aspidistra 

lurida 

Aspidistra 

Cytromium 

fa lea  turn 

H..lly   fern 

Ficus 

elnstica 

Rubber  plant 

IJuhns 

sp. 

Iilackberry 

/autedeschia 

nethiopica 

Calla 

It  is  interest in<r  to  note  that  no  species  not  ineorporated  iji  onr 
potential  list  of  114  lias  been  found  to  carry  infestation,  thus  nothiu}; 
was  overlooked. 

Despite  the  junnerous  unavoidable  obstacles  met.  by  dint  of  workiufr 
lonj;  hours,  the  ."HO  blocks  in  Sacranu-nto  recor(h'<l  as  infested,  tojrt'tlier 
with  the  four  knowti  spot  infestations,  were  coini)Iete(l  within  the  time 
limit  set  as  probable  for  adult  enu'rf?ence. 

Much  to  oiir  chagrin  inspectors  wnrkiufr  in  advance  of  spray  crews 
showed  infestation  i-stablished  beyond  tlie  areas  believed  to  comprise 
the  infestation.  Before  the  work  in  Sa<*ramento  was  eom|)leted  for 
the  season  it  was  necessary  to  spray  S'li'i  city  blocks,  more  than  two 
and  a  half  times  the  suj)posed  area. 

In  the  nnrtliern  district  .somewhat  the  same  condition  residted.  Tlie 
day  foUowiufr  the  completion  of  the  spray injr  of  the  ^larysville-Yiiba 
City  area,  white  fly  was  found  in  Oritih'y.  where  it  wa.s  necessary  to 
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spray  the  eutire  city  of  41  blocks.  In  the  Sacramento  area  this  insect 
was  found  across  the  .Sacramento  Kiver  in  Droderick,  Yolo  County, 
also  in  North  Sacramento,  all  of  which  areas  were  s[)raye(l  before  the 
close  of  the  sea.son's  caini)aisrn. 

During  the  first  winter's  campaifrn,  there  were  used  12,100  }>;allons 
of  oil  emulsion,  which  made  aOO.O.'M  gallons  of  spray  a])plied  by  seven 
sprayers  operatin"?  2()65  sprayer  hours  or  Xi2  sprayer  days. 

Immediately  following?  completion  of  sprayiufr,  inspection  was  started 
to  check  results  and  also  to  develop  information  as  to  possible  extent  of 
infestation  in  outside  areas.  The  area  covered  by  this  inspection 
covered  110  townships  of  ;^6  s(|uare  miles  eacli,  or  an  area  approxi- 
mately 3960  s(iuare  miles. 

In  i)ractically  all  of  this  area,  a  citrus  census  was  taken,  with  record 
of  ownership,  rejj:ai'din<i:  and  whether  the  trees  were  grown  as  orna- 
mentals or  commercially. 

This  inspection  revealed  a  number  of  spot  infestations  outside  the 
larger  areas.     Tliese  were 

Butte  County 2 

Sutter  County 11 

Yuba  County 4 

Sacramento   County : 4 

Yolo  County 1 

22 

These  findings  were  of  interest,  since  it  established  more  extensive 
areas  with  living  larval  white  fly  than  were  believed  to  exist.  In  mo.st 
of  these  areas  infestation  is  light,  only  a  few  individuals  being  found. 
That  they  were  found  at  all  is  surprising. 

Of  particular  interest  was  the  case  in  Oroville,  where  white  fly  was 
found  at  seven  different  points  in  the  town.  It  has  generally  been 
conceded  that  eradication  was  accomplished  there  by  the  cam])aign  of 
1907,  and  it  is  difficult  to  say  whether  the  present  infestation  is  a 
hang-over  or  a  new  introduction.  As  soon  as  practicable,  spray  crews 
covered  this  spot  infestation. 

During  July  and  Augu.st,  1927,  all  preferred  hosts  in  blocks  showing 
heavy  infestation  were  sununer  treated. 

Summer  inspection  brought  out  the  fact  that  Avith  the  consequential 
reduction  in  white  fly  j)opulation  due  to  spraying  the  insect  remained 
primarily  on  preferred  si)ecies  and  did  not  spread  to  such  a  wide 
range  of  ho.sts.  Furthermoi'c,  there  was  not  the  marked  migration  to 
deciduous  hosts,  excei)t  when  these  were  in  close  proximity  or  imme- 
diately adjacent  to  those  of  the  preferred  type.  As  a  result,  it  has 
been  ])ossible  to  cut  the  host  list  of  plants  to  be  si)rayed  from  114  to  'M, 
causing  a  very  su])stanlial  saving  in  material  and  labor. 

I'L.VXTS  TO  I5E  SPU-VYKD   IX   WHITE  FLY  CAMPAIGN  WINTER  1927-2S 

November  28,  1J>27 

Genera  ('ommon    Xaims 

Aucuba  (;<)1(1    Dust    plniit 

I'iKiionin  Tniinpet    creeper 

(.'lioisya  MexicHii   oi-iinge 

Citrus  All    citrus 

Coprosma  Coprosma 
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Genera 

Kscalloiiia 

FortuiH'lhi 

(f.-irdi-iiin 

Hedera 

Ilex 

Jasmiiiiim 

I^uiinis 

Laiiroi-erasus 

liipustriim 

Malioiiia 

IMiotiiiia 

I'yracaiitha 

N'eronica 

\'il)uriuim 


Common   Xatiirs 
All    eseallonia 
KiiiiK|uat 
Cajio   jasmine 
KiiKlisli   ivy 
KIlKli^'ll    holly 
Jasmine  (yellow) 
(Jrecian    laurel 
All    laurocerasus 
All    privetH 
Orange    }jrai>e 
Toy  on 

All  pyracantha* 
All  veroncia* 
Laurustinus 


•  There  are  certain  species  among  the  genera  designated  to  "Spray  all"  as  Veronica 
rnprtsoidcs,  Pyracantha  yunnanmsis,  which  by  their  type  of  foliage  or  texture  do  not 
lend  themselves  to  white  fly  infestation,  hence  are  omitted  from  spraying  whenever 
encountered. 


SUPPLEMENT  TO  INCUDi;  1927-28  WINTER  SEASON 

The  second  winter  sjjray  eanipai<rn  was  started  early  in  December, 
1027.  In  tliis  eainpaiirn  tliree  sprayers  were  located  in  the  Sacramento 
area  and  three  in  the  Marysville  area. 

Inspection  had  revealed  the  fact  that  it  would  l)e  necessary  to  spray 
all  hosts  in  the  entire  city  of  Sacramento.  In  the  northern  area  the 
work  included  all  the  cities  of  Mary.sville,  Yuba  City,  Gridley  and 
most  of  Oroville,  and  all  spot  infestations,  twenty  in  number. 

As  the  work  projarressed  to  a  point  where  the  S^U  blocks  were  sprayed 
in  the  first  winter's  cam])ai«^n,  a  comparison  of  the  results  was  made 
which  shows  the  followinfr: 

COMPARISON  OF   SPRAYING    EFFICIENCY   ON   BASIS   OF  AREA 

SPRAYED  DTRINCJ  FIRST  (LVMPAIGN  831  CITY 

BLOCKS  IN  SACRAMENTO 

1!)2r>-27  season  Gallons  nstnl 337,33.") 

1927-28  sea.son  Gallon.s  used 291,020 

Reduction 47,71 "» 

1926-27  season  Sprayer  hours  1701 

1927-28  .season  Sprayer  hours 800 

Re<luction 900 

192(>-27  season  Output,  gals,  per  hour    199 

1927-28  season  Output,  gals,  per  hour    364 

Increase 165 

1926-27  sea.son  Blocks  covereil  per  hour .49 

1927-28  season  Blocks  covered  per  hour 1.04 

Increase .55 

1920-27  season  Pun-hase  material  per  gallon     $0.45 

1927-28  season  Purchase  material   per  gallon     .35 

Reduction  jkt  gallon $0.10 

It  will  be  seen  that  a  very  noticeable  efficiency  has  been  effected  in 
many  lines.  The.se  include  efficiency  in  perscmnel,  mechanical  efficiency 
aiad  better  buying  in  supplies. 
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CHECK  OF  WIllTK  FLY  Ol'KKATlONS 
Arc  Cliccked 
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Prc-si)  raving  1927 

Leavfs  counted 5,400  27.(MH)  31,800  04,200 

Live  insects  counted-l()r),!)r)4  1,941,330  531,102  2,578,390 

Post-spraving  192S 

Leaves  counted 27,000  135,000  159,000  207,900 

Live  insects  counted  242  1,079  445  1,700 

Average  per  leaf  1927 

before  spraying 19.62  71.90  10.70  3C.07 

Average  per  leaf  192S 

after  .spraying .0089  .0079  .0028  .(X)G5 

Reduction    99.955%  99.990%  99.983%  99.9837o 

This  M'ork  wa.s  completed  on  February  15th  in  the  IMarysville  area 
and  in  Sacramento  and  vicinity  about  February  28th.  In  Sacramento 
city  1559  blocks  were  sprayed.  To  this  may  be  added  North  Sacra- 
mento and  liroderick  in  Yolo  County.  With  the  completion  of  spray- 
ing, final  checks  of  results  obtained  were  started,  and  tlie  tabulation 
above  ^ives  the  summarized  results  of  the  Department's  campaiyiL 

In  i)resentin<^  these  averages  it  "vvill  be  noted  that  only  57  check 
blocks  are  listed  under  Sacramento.  This  number  of  blocks  is  utilized 
because  the  entire  number  checked  showed  only  57  in  the  original  area 
of  heavy  infestation.  With  the  others  showing  negative  at  tliis  check  a 
comparison  Avould  luirdly  be  fair  and  would  look  even  more  favorable 
than  the  percentage  obtained.  For  this  rea.son  a  supplementary  tabu- 
lation of  the  counts  in  Sacramento  is  also  furnished. 

SACRAMENTO    (FINAL  CHECK) 

Total  blocks  inspected 107 

Infested  today 51 

Clean 110 

Total  leaves  examined 501, (KM) 

Live  insects  found 447 

White  fly  per  leaf .00087 

The  above  furnislies  a  fair  idea  of  the  steps  taken  to  reduce  the  white 
fly  p()j)ulation  in  the  Sacramento-Marysville  district  together  with 
results  obtained.  It  is  believed  that  the  foundational  data  have  been 
taken  on  a  scale  sufficiently  extensive  to  be  representative.  In  the 
tal)ulation  only  the  barest  totals  appear.  There  exists  in  our  files  a 
wealth  of  sui)plementary  data  in  great  detail  which  give  figures  start- 
ing with  the  leaf,  the  tree,  or  the  city  block,  or  the  city  itself  as  a  basis. 

There  have  also  been  prepared  lists  of  every  host  plant  in  the  areas 
of  control  (not  the  spot  infestations).  To  amplify,  it  may  be  said 
that  each  city  block  carries  a  number  and  every  potential  host  is  listed 
by  its  scientific  name  and  variety,  covering  .Marysville,  Yuba  City, 
Gridley,  Oroville  and  a  large  i)art  of  Sacramento. 

7—59098 
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BUREAU  OF  DAIRY  CONTROL 

I  >l(      (•       I'.      I  M   I    l>  WMl;l  11,     Clll.f 

"^  II IH  buroaii  i.s  concorncd  with  llic  nmiMlcuanco  of  liij^li  HfnndardM 
of  (pwilify  for  dairy  prodiicls,  flic  prolcclion  of  llic  dairy  indii.slry 
a^,'(iiiist  al)U.sc.s  and  frandidcnl  Iradc  practices,  and  tlx;  coiiipila- 
tiMii  of  dairy  staliHtics,  and  i.s  directly  responsible  Tor  llie  cnroi'ccnictd, 
of  tlie  (leneral  Dairy  haw  of  Calirornia,  the  I'lirc  Milk  haw,  tlu; 
Ccrlided  Milk  Act.  tlie  Prepared  Milk  Act,  the  I'asteuri/.ed  Dairy  My- 
i'r-oduel  Act,  and  the  Coidaineis  hahclinf^  Act,  in  so  far  as  it  is  related 
to  the  dairy  industry. 

An  onlliru!  of  the  vari«Mis  snhdivisions  of  the  ltiirr;ni   work    followM: 

1.   MARKET  MILK 

The  market  milk  pro^;ram,  which  has  come  to  he  looked  upon  hy  pro- 
ducer, distributor,  control  olllicial  and  consumer  alike  as  an  insurance 
policy  for  |)urc  milk,  has  coidinued  to  exf>and  duriiiff  the  j>asl  year. 
The  direction  of  the  development,  however,  has  b«'en  mon;  from  within 
tlian  from  without;  that  is,  whihr  the  nurrd)cr  of  uv.w  departments 
approved  has  jiot  been  as  f^reat  as  in  some  former  years,  \\n\  work  of 
our  nuirket  milk  specialists  with  res|)ect  to  brin^^'in^;  about  mor<?  inten- 
sive  methods  of  supervision  of  those  departments  already  holdin<^  state 
appr-oval  has  been  >;reatcr,  with  tlu;  result  that  the  (piality  of  the  ^radcul 
milk  supply  has  been  im|)rov<'d  to  the  extent  that  tlx-  averaj^e  for  the 
state  <lurin^'  1HU7  was  !).').!  per  cent  perfect  from  a.  <pudity  standpoint. 
The  (pudity  of  the  milk  supply  is  determined  by  surprise  milk  .scoriuf; 
coiitesls  held  at  frccpu'id  ii"rej.,'ulai"  intervals  t hroufj^hout  the  year,  at 
which  tim(!  the  milk  is  .scrored  on  the  basis  of  !{;")  per  cent  for  bacterial 
analysis,  If)  |)cr  cent  for  (bivor  and  odor,  If)  per  cent  for  buttcsrfat, 
l.'t  per  (tent  for  solids  not  fat,  10  per  cent  for  sediment,  f)  per  cent  for 
acidity  and  f)  |)cr  cent  for  botth;  and  cap,  makiuf^  a  total  of  100  per  cent. 

l<'our  local  de|)artmentH  were  a|)proved,  bi'iu<,'in<,'  the  total  to  foi-ty- 
ninc,  and  extending;  the  state  i^'rade  label  of  (piality  to  over  two  hun- 
dred and  lifty  cities  and  towns  which  compri.se  over  !M)  p(>r  cent  of  the 
state   from   the  standpoint    of   popidalion. 

2.   RECEIVING   POINT   INSPECTION   SERVICE 

Milk  and  cream  delivered  ;it  nuiniiract  urin^f  plants  are  ^'rade<l  r(»r 
•  pudity.  The  products  nuuiiifact  ured  tlierefrom  cntei-  into  intercity, 
iutercounty  and  interstate  trade.  Approxiiiuitely  twenty-five  fhousand 
dairies  are  etij^'aj^cd  in  the  production  of  this  cla.ss  of  milk.  Tlu-  raw 
materials  are  ^'raded  on  receivin;i;  platforms  on  the  basis  of  bacterio- 
lojfical  and  chemical  tests.  Dairies  delivering,'  under^'rade  pi-odiu-ts, 
as  determined  by  this  |)rocedui'e,  subsc(pient  ly  are  visited  and  i-cipiired 
to  handle  their  |)roducts  in  accordance  with  methods  which  will  insure; 
lli^,'h  (pudity.  Particular  attention  is  j^'iven  to  the  sterilization  of  uten- 
sils, clean  milking,  eooliiij.;,  and  protiM'tion  from  insects  and  dust 
contamituition.  At  the  plants  s|)ecial  attention  Ih  ^iven  tu  the  haudlin^^ 
of  these  nuilerials  throut,di  flu;  use  of  clean,  sterih;,  dry  contaitiers, 
thoroii^'h  and  accurate  |)astcuri/.at  ion,  proper  refri<,'erat  ion  and  «;eneral 
sanitat  ion. 

An  a>,'recment  was  entered  into  dui'in^;  the  past  year  between  this 
bureau  and  the  Purcau  of  Auricullural  lOconomics  of  the  United  iStatea 
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Depart mont  of  Ajrriculturo,  wliiMTby  the  milk  and  eream  prradiuf;  for 
iiianuractiiriii«j:  })iirposes  would  be  carried  out  under  a  i)i(><rrani  1o  be 
known  as  the  "Federal-State  Market  News  and  (iradin<r  Service." 
The  jrradin<;  work  is  voluntary  and  seh"-sui)j)ortin«r ;  hence,  its  existence 
depends  wholly  ui)on  the  ability  to  obtain  satisfactory  results.  The 
fact  that  two  new  projects  were  established  durin<;  the  year  in  Siskiyou 
and  Monterey  counties,  is  an  indication  of  the  reco{;nition  of  its  merits 
by  the  dairy  industry.  A  detailed  discussion  of  this  work  will  be 
found  in  a  special  article  elsewhere  in  this  publication. 

3.  BUTTER   CONTROL 

Samjiles  of  butter  ai-e  taken  at  fre(|ueiit  ii'rcfrular  intervals  from 
every  distributor  in  accordance  with  methods  which  are  reliable  and 
fair.  It  is  scored  for  commercial  (pudity,  tested  for  composition,  and 
its  packa«;es  examined  for  lal)i'lin}r.  Sources  of  underfrrade  butter  are 
made  the  object  of  special  effort  in  the  imi)rovement  of  materials  from 
which,  and  the  methods  by  which,  it  is  manufactured.  Special  j)crniits 
are  re<piired  for  the  manufacture  of  butter  by  the  .so-called  ''dou])le 
churning?"  j^rocess,  which  makes  it  possible  to  manufacture  butter  from 
sour  cream  without  the  use  of  neutralizer.  Permits  also  are  re(piired 
for  the  u.se  of  butter  in  the  manufacture  of  ice  eream.  In  San  Fran- 
cisco and  Los  Aiifreles  butter  is  scored  according  to  the  United  States 
commercial  .standards. 

The  quality  of  butler  manufactured  in  California  has  been  very 
favorably  influenced  throu<j:h  the  milk  and  cream  frradinjr  jjrojects  by 
impi-oviii<r  the  (|uality  of  tiie  raw  su|)i)ly.  The  amount  of  sweet  cream 
butter  manufactured  has  been  considerably  in  excess  of  that  |)roduced 
in  foi-mer  years. 

4.  CHEESE    CONTROL 

Thirty-nine  varieties  of  cheese  are  manufactured  in  this  state. 
Samples  of  each  variety  reprularly  are  examined  for  (piality  and  label- 
ing, and  are  analyzed  to  determine  the  composition.  Special  j)ermits 
are  required  for  the  manufacture  of  all  varieties  of  cheese,  for  which 
definitions  and /'or  standards  do  not  api)ear  in  the  dairy  laws.  Special 
effort  is  directed  to  the  improvement  of  conditions  at  the  i)lace  in  which 
any  low  grade  cheese  originates. 

5.   ICE    CREAM    CONTROL 

Tn  keeping  with  the  rapid  develojunent  of  the  ice  cream  industry 
in  this  state,  the  California  legislature  enacted  new  standards  for  the 
product  which  are  considered  to  go  far  toward  insuring  to  the  public 
an  ice  cream  of  highly  depe?idable  quality,  and  also  will  protect  the 
indu.stry  from  trade  abuses  by  those  who  woidd  seek  to  gain  thereby. 
A  maxinuim  bacterial  standard  of  ino.OOO  bacteria  per  gram  was 
established.  An  initial  survey  shows  the  majority  of  the  ice  cream 
sold  in  this  state  comes  within  that  re<piirement.  Where  illegal  bac- 
terial counts  are  found  they  have  been  due  in  most  cases  to  lack  of 
.sterilization  of  the  equipment.  A  total  food  solids  .standard  also  has 
been  established  by  regulation  requiring  l.G  pouiuls  of  food  solids  per 
gallon.  This  eliminates  the  placing  on  the  market  of  an  ice  cream 
of  insufTieient  weight  and  body. 
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Two  ice  cream  specialists  liavo  been  appointed  -svhose  entire  lime  is 
devoted  to  the  enforcement  of  the  iee  cream  control  pro<?ram,  and  wlio 
have  been  of  real  material  assistance  to  the  ice  cream  trade  in  the 
solution  of  tlieir  i)r()blems.  Ice  cream  samples  arc  collected  at  frccjuent 
intervals  from  eacli  manufacturer  and  forwarded  to  the  laboratory  for 
complete  bacterial  and  clicmical  analysis.  The  results  of  tliese  examina- 
tions are  used  as  a  basis  for  the  field  activities. 

There  also  has  been  a  substantial  increase  in  the  manufacture  of 
ice  milk  during  1927.  There  has  been  a  tendency  among  ice  milk  manu- 
facturers to  take  advantage  of  the  public  appreciation  of  ice  cream 
througli  tlie  adoption  of  misleading  trade  names  for  ice  milk.  It  was 
found  that  ice  milk  was  being  sold  under  such  designations  as  "Fairy 
Flulf."  "Frozen  Custard,"  "Frozen  Pudding,"  Frozen  Milk  Whip," 
etc.,  names  which  evade  the  use  of  the  term  "Ice  Milk"  and  enable  tlie 
jiroduet  to  pass  under  false  colors  since  from  the  appearance  alone  the 
public  is  not  able  to  distinguish  ice  milk  from  ice  cream,  in  spite  of  the 
fact  that  ice  cream  must  contain  at  least  10  per  cent  milk  fat  whereas 
the  ice  milk  standards  require  only  2.4  per  cent  milk  fat.  The  iee 
milk  provisions  relating  to  standards  and  labeling,  which  require  the 
sale  of  the  product  only  under  the  label  of  "Ice  Milk,"  are  being 
enforced  rigidly.  All  other  terms  or  trade  names  specifically  are 
prohibited. 

6.  GENERAL   PRODUCTS   INSPECTION    SERVICE 

Evaporated  and  condensed  milk,  powdered  milk,  pure  milk  fat, 
buttermilk,  cultured  milk,  acidophilus  milk,  modified  milk  and  skim 
milk  are  sampled  and  analyzed  for  composition.  Necessary  attention 
is  given  to  the  sanitary  conditions  under  whicli  they  are  produced, 
manufactured  or  kept,  corrective  efforts  being  applied  when  instances 
of  violation  are  found. 

The  value  of  acidophilus  milk  as  a  corrective  of  certain  nutritional 
ills  has  become  recognized  to  the  extent  that  protective  legislation  was 
indicated  for  that  particular  product.  This  was  provided  at  the  last 
session  of  the  legislature,  a  license  of  $100  being  required  for  the  manu- 
facture of  this  product,  and  the  department  authorized  to  establish 
regulations  pertaining  to  its  manufacture  and  distribution. 

The  need  for  control  of  modified  milk  also  has  been  felt  Avith  the 
result  that  it  now  is  provided  that  this  product,  which  consists  of  fluid 
milk  altered  in  composition  to  conform  to  special  nutritional  recjuire- 
ments,  be  sold  oidy  upon  prescription  of  a  regularly  licensed  physician, 
and  that  a  license  of  $100  l)e  paid  before;  engaging  i]i  tlu;  business  of 
iiumufacturing,  preparing,  selling,  or  dealing  in  modified  milk. 

7.    liVIITATIONS   LICENSING  SERVICE 

The  control  of  dairy  product  imitations  necessitates  more  attention 
from  this  bureau  as  the  importance  of  all  dairy  products  as  an  indis- 
pensable food  becomes  more  and  more  firmly  fixed  in  the  minds  of  the 
public,  thereby  making  it  attractive  to  tliose  who  would  i)lace  an 
imitation  on  the  market.  The  principal  imitation  dairy  product  re((uir- 
ing  the  supervision  of  this  bureau  is  oleomargarine.  ^lainifacturers, 
wholesalers,  retailers,  bakei's  and  restauranteurs  who  handle  the  prod- 
uct are  re(|uired  to  be  licensed.  The  nund)er  of  those  dealing  in 
oleomargarine  in  this  state  amounts  to  tens  of  thousands,  eacii  one  of 
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^vlu)lll  must  lie  cliocked  in  order  to  (lotcrniiiio  tliat  all  persons  arc  under 
lieense  and  familiar  with  the  requirements  under  wliieh  the  product 
must  he  handled. 

One  of  the  new  imitation  products  which  has  been  dcveloijcd  within 
the  past  year  is  frozen  imitation  milk,  a  frozen  product  in  which  the 
milk  fat  has  been  substituted  by  vegetable  fat.  Another  product  is 
imitation  powdered  milk,  from  which  the  milk  fat  similarly  has  been 
removed  and  vepretaljle  fat  introduced. 

8.  COMMERCIAL  TESTING    SERVICE 

Tlie  best  commercial  practices  in  vogue  with  milk  plants  and  factories 
engaged  in  the  receiviiig  aiul  i)roccssing  of  milk  include  the  i)urcha.se 
of  such  milk  or  cream  on  the  basis  of  the  actual  milk  fat  contained 
therein.  Such  a  metliod  involves  ab.solute  exactness  in  contrast  to 
appro.ximation  with  respect  to  the  content  of  the  high  priced  ingredient. 
Since  the  official  method  for  determining  the  milk  fat  content  is 
.standardized  in  its  ai)plication  in  order  to  insure  reliable  results  the 
necessity  for  frequent  and  thorough  checking  of  the  practices  in  that 
connection  is  quite  apparent.  Slight  and  unintentional  departures 
from  the  exact  procedure  may  be  responsil)le  for  heavy  lo.sses  either 
to  the  seller  or  buyer.  The  bureau  licenses  and  supervises  through  a 
system  of  examinations  and  check  testing  all  official  testers,  of  which 
there  are  five  hundred  and  fifty  at  present.  Since  .so  much  depends 
upon  accurate  testing  it  is  doubly  important  that  the  samples  used  for 
testing  also  be  representative.  All  sami)lers  and  weighers  therefore, 
are  licensed  and  checked  under  a  similar  control  program.  Many 
thousands  of  dollars  are  saved  to  the  industry  each  year  through  this 
method  of  control. 

The  need  for  a  reliable  check  on  the  results  of  chemical  examinations 
for  milk  fat  where  payment  is  made  to  the  farmer  on  that  basis  has 
long  been  recognized.  Recently  a  jiracticc  of  also  paying  on  the  basis 
of  the  bacterial  content  of  milk  has  been  adopted  by  many  j)lants. 
This  ju-actice  has  furnished  an  addili(uuil  financial  incentive  to  the 
dairyman  to  i)roduce  a  milk  of  high  (niality.  Sinc(>,  however,  bacteri- 
ology is  nuich  less  exact  in  its  api)licaf ion  than  chemistry  there  is 
greater  opportunity  for  variations  to  occur  in  the  results  of  bacterial 
analyses  and  even  a  greater  need  is  manifest  for  a  check  being  main- 
tained on  bacterial  analyses  than  there  is  for  a  check  on  the  liabcock 
test.  Provision  has  been  made  for  licensing  bv  this  bureau  of  all  tech- 
nicians conducting  bacterial  analyses  of  milk  where  the  j)ro(luct  is 
j)urchased  on  that  ba.sis.  The  license  fee  is  $0  per  year.  Licenses  are 
issued  only  after  the  api)licanf  has  successfully  denu)nstrated  his  ability 
as  a  n'sult  of  an  examination.  A  check  on  the  work  of  the  technician 
is  subscfiuently  made  at  frequent  ijitervals  throughout  the  year. 

9.  DAIRY   CONTAINERS    EXCHANGE   SERVICE 

The  nature  of  dairy  products  and  the  methods  of  transporting  and 
distributing  them  make  it  necessary  to  handle  them  in  containers  which 
are  .so  expensive  thai  they  must  be  used  over  and  over  again.  In  the 
complicated  system  of  shipping  and  (list ril)Uting  these  commodities 
there  is  an  inevitable  mixinir  of  the  jiroperty  of  ditTcrent  organizations, 
making  it  necessary  that   some  means  be  provided   for  restoring  the 
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containers  which  are  misdirected  in  trade  channels  back  to  their  proper 
owners.  An  amendment  to  the  General  Dairy  Law  of  California  pro- 
vides for  the  repristration  of  containers  brands  with  the  Department  of 
Afrrioulture  at  a  fee  of  $5  for  each  brand  repristered.  The  law  makes 
it  oblifratory  on  the  part  of  persons  receivinc:  containers  bearing;  such 
registered  brands  to  return  them  to  the  lawful  owner.  A  containers 
invest!  prat  or  has  been  appointed,  Avhose  entire  time  is  devoted  to  enforc- 
inpr  these  provisions  of  the  law.  The  value  to  the  industry  of  pi'otection 
offered  in  this  manner  has  become  very  definitely  recof?nized  as  indi- 
cated in  a  letter  received  from  one  plant  manaprer  in  this  state,  who 
stated  as  follows:  "The  need  for  such  efficacious  measure  has  been 
felt  keenly,  and  before  its  advent  we  boupjht  one  carload  of  bottles  every 
month,  but  now  it  has  been  three  months  since  we  bouprht  bottles  for 
the  dairy." 

10.  DAIRY   STATISTICAL   SERVICE 

Beprinnin<r  with  1927  dairy  statistics  are  beinpr  compiled  as  a  part  of 
the  Federal-State  Market  News  and  Gradinp:  Service.  The  informa- 
lion  compiled  and  disseminated  has  to  do  with  the  value  of  production, 
manufacture  and  distribution  of  the  various  dairj''  products  interstate 
movements,  averapre  cow  production,  averap^e  per  capita  consumption, 
and  utilization  and  trends.  These  data  offer  a  valuable  pjuide  to  those 
who  are  interested  in  the  development  of  a  well  balanced  agricultural 
program  in  this  state. 

Our  .statistical  reports  have  been  compiled  on  a  yearly  basis  in  the 
past.  However,  it  is  proposed,  beginning  with  January  1,  1928,  to 
compile  these  reports  on  a  quarterly  basis  Avhich  will  furnish  somewhat 
more  immediate  information  on  the  subject. 

A  preliminary  review  of  the  statistical  data  gathered  on  dairying 
for  1927  indicates  a  slight  increase  in  fat  production  for  the  entire 
state.  The  mountain  counties  continue  to  show  a  slight  decrease  in 
production  while  slight  increases  are  shown  in  the  Sacramento  Valley, 
northern  San  Joaquin  Valley  and  noi-thern  bay  counties.  Considerable 
incT'oase  is  shown  in  the  southern  San  Joaquin  Valley  and  southern 
bay  counties.  Large  increases  are  shown  in  the  Los  Angeles  and  San 
Di(>go  .sections.    Other  portions  of  the  state  indicate  no  change. 

A  comparison  of  scvcutocn  butter  manufacturing  counties  shows 
slight  increases  in  Humboldt,  Siskiyou,  Glenn,  Sacramento,  San  Joaquin, 
Sonoma,  Tulare,  Fresno  and  San  Luis  Obispo  counties.  Large  increases 
are  shown  in  Kings  County.  Decreases  are  reported  from  San  Fran- 
cisco, Stani.slaus,  Del  Norte.  Imperial,  Merced  and  Solano  counties, 
Mith  no  appreciable  change  in  ]\Iarin  County. 

A  comparison  made  in  cheoso  manufacture  shows  a  small  increase 
over  1926,  amounting  to  about  3  per  cent. 

The  manufacture  of  condensed  and  evaporated  milk  shows  an  increase 
of  about  88  ])er  cent  over  1926. 

^Market  milk  consumption  sliows  an  increase  in  practically  all  parts 
of  the  state,  with  the  chief  increases  occurring  at  points  of  increasing 
population. 

There  is  an  impression  among  some  students  of  the  dairy  situation 
that  the  further  expansion  of  dairying  in  California  sliould  be  limited 
to  the  extent  of  sujii^lying  the  needs  of  California  in  order  that  we 
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may  contiinio  to  enjoy  llie  advaiitajr<'.s  oi"  an  import in<;  state  in  eontra- 
distinetion  to  tlie  disadvantapres  of  l)einfr  placed  on  an  exporting;  basis, 
which  is  the  difference  between  offering;  the  product  on  a  seUer's 
market  rather  than  on  a  buyer's  market.  A  broader  outlook  on  dairy- 
ing: has  been  manifested  showinj;  the  wisdom  of  consideriujj:  the  dairy 
expansion  projrram  from  the  standi)oint  of  the  supply  and  demand  of 
the  work  at  larjre  rathei-  than  the  limited  consideration  of  the  sinjrle 
state  or  <;roup  of  states.  At  tlie  present  rate  of  exi)ansi()n  in  dairy  ))ro- 
duction  in  California  there  is  still  room  for  c()nsidi'ral)le  dcvelo])ment 
in  order  to  suj)|)ly  the  needs  of  this  state,  owini;  to  the  rapid  increase 
in  population  and  the  marked  increase  in  the  per  capita  consumption 
of  market  milk  and  other  dairy  products  which  has  been  demonstrated 
to  follow  in  the  wake  of  improved  (juality,  and  education  on  the  subject 
of  the  importance  of  dairy  products  as  our  most  important  food. 
Serious  considfM-ation  may  well  be  friven  to  inereasinp  the  jiroduction 
of  California  daii-y  herds  throufrh  sele<'tive  breedin<r.  scienlilic  feedinjr 
and  the  conductin<r  of  individual  cow  jjroduction  tests,  by  whicii  means 
it  is  possible  to  identify  the  i)rofitable  from  the  uniirofitablc  cow. 

THE  GRADING  OF  MILK  AND  CREAM  FOR  MANUFACTURING 

PURPOSES 

By  Frank  H.  McCampbei.l,  Supervisor,  Cooperative  Federal-State  Market  News  and 
(Jrading  Service,  Dairy  and   I'ouUry  I'roduel.s. 

THE  numufacturer  of  dairy  jjroducts,  like  the  manufacturer  of 
other  lu'cessities,  caters  to  the  desires  of  his  customers.  If  they 
demaiul  an  article  of  superior  (pudity  which  he  is  not  able  or  does 
not  choose  to  i)roduce.  the  business  eventtially  will  <ro  to  the  tirnis  which 
can  and  do  meet  this  consumer  demand.  This  clearly  has  been  illus- 
trated by  the  automobile  industry.  Due  to  a  hijrher  standard  of  liv- 
in<r,  the  American  i)eoi)le  jjradually  be<ran  to  desire  nmre  efficient  and 
better  lookinj;  automobiles.  One  larjje  manufacturer  was  slow  in 
awakeninff  to  this  demaiul,  but  finally  ])ut  on  the  market  a  <rreatly 
improved  automobile,  statinp:  in  his  opcniii<r  aniioiincemeiit  that  it  was 
the  customer  demand  that  jjrompted  his  or<i:aiii/at ion  to  i)roduce  a 
better  car.  In  other  words,  the  cliaiifre  in  customer  demand  chan<re(l  the 
quality  of  the  jjroduct  manuraclured. 

The  dairy  industry  for  a  number  of  years  has  exj)erieiieed  a  demand 
for  an  improved  (piality  of  manufactured  j)roducts  and  only  those 
manufacturers  who  are  lookinfr  for  and  reco<rnize  the  chanpe  in  con- 
sumer demand  Avill  be  able  so  to  adjust  their  methods  as  to  produce 
dairy  products  that  really  .satisfy  the  public. 

The  imi)roved  (piality  of  manufacturefl  dairy  iiroduets  has  increased 
consumer  demand  and  has  resulted  in  the  necessity  of  a  superior  irrade 
of  raw  products.  Take,  for  instance,  butter  whicli  a  few  years  ajro 
contained  hi<rh  acid  flavors,  either  naturally  or  by  flu*  addition  of 
starter,  (iradiially  there  was  a  clian^'e  in  tin-  consumer's  desires,  so 
that  at  i)resent  millions  of  j)oiin(ls  (»f  sweet  cream  butter  are  beiu^ 
turned  out  from  coast  to  coast,  and  lar<re  distributors  tell  us  tiiat  lliey 
liave  difticulty  in  fillinj;  their  orders  for  this  kind  of  butter. 

Another  illu.stration  of  the  chanfre  in  consumer  demand  is  in  the 
cot  1  aire  cheese  business.     KoniK-rlv  all  eotta<re  cheese  was  of  the  hiprh 
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acid  type,  while  last  year  millions  of  pounds  woiv  nianufactured  from 
sweet  milk  by  precipitatin<r  the  curd  with  I'cnnet.  pfivinj,'  a  low  acid 
curd. 

A<rain  we  have  the  ehanjje  in  demand  shown  in  the  outlet  for 
powdered  milk  for  bakinj;  and  cookinjj:  purposes,  and  also  for  j)oidtry 
and  stock  feed.  One  concern  alone  in  California  is  turninj;  out  as 
l)Oultry  feed  hundreds  of  tons  of  i)Owdered  buttermilk  which  a  few 
years  afjo  went  into  the  sewer. 

Perhaps  the  prreate.st  chanjre  of  all  has  been  in  the  quality  of  manu- 
factured dairy  products.  National  and  state  dairy  councils,  as  well  as 
health  authorities,  all  over  the  country  have  focused  the  consumer's 
attention  on  the  food  value  of  prood  quality  dairy  products.  The  federal 
and  state  departments  of 
agriculture  also  have  had  a 
great  influence  in  stimulat- 
ing a  larger  demand  for 
high  (pudity  j)roducts. 

The  problem  of  quality  in 
manufactured  dairy  prod- 
ucts is,  after  all,  largely  a 
production  problem,  and  is 
recognized  as  such  in  prac- 
tically all  of  the  important 
dairy  sections  of  the  United 
States.  The  problem  of 
nuinufacturing  high  (pudity 
dairy  products  is  therefore 
one  of  obtaining  high 
(puility  raw  materials.  In 
other  words,  first  grade  nulk 
and  cream  are  necessary  if 
first  grade  butter,  cheese, 
condeu.sed  milk  and  other 
manufactured  dairy  i)rod- 
ucts  are  to  be  produced. 
Just  as  the  manufacturer 
of  furniture  knows  that  he 
is  unable  to  make  mahogany 
tables  out  of  soft  pine,  so  the 
manufacturer  of  butter  is 
beginiung  to  realize  that  lie 
can  not  produce  !);5  score  butter  from  stale,  rancid  cream  which  is  far 
on  its  way  towards  decomposition. 

The  cream  grading  problem  is  i-eceiving  sjx'cial  attention  iu  Minne- 
sota, Iowa,  Indiana,  California,  Nevada  ami  Washington.  However, 
the  juethod  of  ])rocedure  in  the  several  states  is  (piite  different.  The 
demand  for  better  f(uality  of  raw  products  came,  in  every  instance, 
from  the  industry  itself,  liutter  manufacturers  for  the  last  twenty 
years  have  talked  about  the  benefits  of  cream  grading,  but  nothing 
much  was  accomplished,  due  to  lack  of  uniform  grades,  enforcement 
of  standards,  and  competitive  conditions.  However,  it  has  been  realized 
at  last  that  early  methods  of  cream  grading  failed  bcicause  the  consunu>r 
rlid  not  appreciate  (piality.     The  demand  for  (pudity  has  developed 


Fig.   162.     Grading  cream  for  flavors  and  odors. 
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to  such  an  extent  that  the  industry,  especially  the  mannt'acturinf: 
section,  is  reeoniniendinj;  lefrislalion  (lesi<rned  to  enforce  tlie  .irradiu'; 
of  cream  and  milk  for  manufact nriiifr  purposes.  As  a  step  in  this 
direction  many  fjroups  of  manufacturers  have  signed  agreement.s  to 
grade  cream  and  milk  on  certain  definite  standards  and  grades.  This 
demand   for  an   improved    r;iw   pi-oduct    is   a   direct   reflection   of   the 

demand  exerted  by  the  ulti- 
mate consumer  for  the  best 
that  is  obtainable  in  the  way 
of  butter,  ice  cream,  con- 
densed and  evaporated  milk, 
cheese,  powdered  milk  and 
other  manufactured  dairy 
j)i'0(lucts  and  by-products. 

In  the  state  of  Washing- 
ton, the  Creamery  Opera- 
tors' Association  backed  a 
movement  for  tiie  grading  of 
cream.  Kej)resentatives  of 
the  transportation  com- 
panies and  the  State  De- 
partment of  Agriculture 
were  called  in.  Tlie  result 
was  that  cream  and  milk 
gi-adiiig  came  under  the 
regulation  of  the  State  I)e- 
j)artment  of  Agriculture  on 
June  10,  1927,  which  pro- 
vides for  the  grading  of  all 
milk  and  cream  purcha.sed 
by  liceused  graders.  Official 
state  milk  and  cream  grades 
were  established  which  the 
De])artment  could  revise 
from  time  to  time  as  the 
need  arose.  This  plan  has 
])roved  very  .satisfactory,  and  the  manufacturers  of  dairy  products  in 
Washington  say  they  would  not  go  back  to  the  old  system  of  accepting 
any  ci-eam  olTered  for  sale  regardless  of  quality. 

The  grading  of  manufacturing  milk  and  ci-eam  in  California  is 
carried  on  by  both  the  Federal  and  State  Departniejit.s  of  Agriculture 
under  a  cooperative  agreement  entered  into  on  July  1,  1927.  The 
grading  work  done  at  country  receiving  ])oints  is  tied  up  with  the 
grading  of  the  finished  product  at  the  large  wholesale  markets. 

In  California  the  cream  for  butter  making  is  divided  into  four 
grades:  first,  second,  third,  and  that  unfit  for  human  consumption. 
The  grades  on  which  the  grading  plan  has  been  developed  so  far  are 
as  follows : 

First  grade  rream  should  produce  butter  scoring  92  and  above.  It 
.should  be  smooth  and  clean;  free  frf)m  objectionable  flavors  and  odors; 
should  be  sweet  or  contain  not  more  than  0.'.\  per  cent  lactic  acid  and 
should  contain  at  least  •'{()  per  cent  milk  fat. 


KiG.    IG.^. 


Takinp   samples   of   cream    for 
acidity    test. 
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Second  grade  cream  should  produce  butter  scoring  90  to  91^.  It 
is  somewhat  fermented,  has  some  objectionable  flavors  and  odors,  and 
contains  in  excess  of  0.3  per  cent  lactic  acid,  but  less  than  0.6  per  cent. 

Third  grade  cream  should  produce  butter  scoring?  88  to  89^.  It  may 
have  distinct,  objectionable,  old  and  off  flavors,  may  be  foamy  and 
curdy,  and  contain  in  excess  of  0.6  per  cent  lactic  acid. 

Cream  unfit  for  human  consumption  (rejected  cream)  has  a  very 
strong,  stale  flavor;  is  rancid,  dirty  and  moldy;  contains  numerous 
flies,  other  in.sects,  or  vermin,  or  is  in  an  advanced  stage  of  fermenta- 
tion or  putrefaction,  or  otherwise  unwholesome. 

Efforts  in  grading  cream  at  first  were  ba.sed  largely  on  the  acidity 
test,  as  the  development  of  acidity  in  cream  is  a  direct  measure  of  the 
progress  of  decomposition.  Wa.vs  and  means  are  being  considered  of 
tying  in  with  the  acid  test  some  standards  for  flavors  and  odors  to  be 
detected  by  taste  and  smell.  One  of  our  problems  in  California  is 
flavors  caused  by  improper  feeding. 

The  acidity  te.st  is  carried  on  by  using  a  standardized  alkaline  solu- 
tion so  that  a  given  amount  of  the  solution  will  neutralize  exactly  0.3 

per   cent   acid   in   an   equal      

amount  of  cream.  Phe- 
nolphthalein  is  used  as  an 
indicator,  and  when  equal 
amounts  of  the  alkaline  solu- 
tion and  cream  result  in  a 
permanent  pink  color  the 
cream  contains  less  than  O.l 
per  cent  acid  and  is  put  in 
first  grade.  If  the  color 
fades  out^he  cream  contains 
in  excess  of  0.3  per  cent 
acid  and  is  subjected  to 
another  measure  of  the  alka- 
line solution.  Should  th*- 
color  now  remain  pink  the 
cream  contains  less  than  O.G 
per  cent  acid  and  is  put  into 
second  grade.  If  the  color 
again  fades  out  the  cream 
contains  in  excess  of  0.6  per 
cent  acid  and  is  third  grade. 
The  equipment  used  in  the 
acidity  test  consists  of  a 
bottle  of  alkaline  solution, 
two  dipper.s,  one  for  the 
.solution  and  one  for  cream, 
and  a  white  cup. 

The  following  results  were 
obtained  in  the  southern 
part  of  the  San  Joaquin  Valley,  involving  an  area  approximately 
seventy-five  miles  long  and  fifty  miles  wide,  served  by  twelve  plants 
receiving  cream  and  five  receiving  milk,  and  having  approximately  four 
thou.sand  cows.  The  test  was  conducted  at  the  twelve  plants  between 
the  latter  part  of  May  and   the  middle  of  July.     The   usual   mean 
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164.     Plating  samples  of  milk  for 
direct  microscopic  count. 
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tfiiipcriiturc  in  this  territory  at  tlic  tinio  tlio  work  was  l)0£rnii  was 
around  !•()  (Ic^rrccs  F.  and  ran«r<'d  from  10.')  to  110  dcfrreos  F.  during  the 
latter  j)ait  of  the  pei-iod,  indieatinjr  tliat  the  results  were  secured  in  the 
face  of  inereasinfjly  liot  weather.  Part  of  the  ereani  was  delivered  once 
daily,  and  a  somewhat  smaller  proportion  twice  daily  during  the  period. 
Our  oh.jeet  was  the  elimination  of  third  grade  eream  and  an  exam- 
ination of  the  results  showed  that  our  etforts  were  successful.  The 
number  of  j^ati-ons  from  which  first  grade  cream  was  received  was 
inerea.sed  from  45  to  60  per  cent;  the  number  furnishing  second  grade 
was  increased  from  2")  to  ;56  jier  cent;  and  the  number  from  which 
third  grade  cream  was  received  was  decrrascd  from  'M)  to  4  })er  cent. 
The   results   from   some  of   the    individual   creameries  are   even   more 

striking,  but  no  doubt  you 
are  interested  in  our  net 
results. 

Tiie  results  in  the  Im- 
perial Valley  were  even 
more  satisfactory  than  in 
tlic  San  -Toaquin  Valley  a.s 
teiiijx'ratures  were  consid- 
i'ral)ly  higlier.  Tiie  test  was 
coiiducted  at  the  four  cream- 
cries  in  the  Imperial  \'alley 
from  May  to  August,  inclu- 
sive. The  temiierature  dur- 
ing this  period  varied  but 
little,  averaging  100  degrees 
F.  It  is  interesting  to  note 
that  the  territorywn  the  Im- 
perial Valley  is  from  fifty 
to  two  hundred  f<'et  below 
sea  level  and  water  can  not 
be  used  for  cooling  cream  on 
the  fa  I'm  as  the  temperature 
is  f)ften  as  higli  as  the 
freshly  drawn  milk.  Cool- 
ing is  accomplisiu'd  by  pbicing  wet  gunny  sacks  or  canvas  around 
the  cans.  While  most  of  the  en-am  is  delivered  once  daily,  in  .some 
cases  delivery  is  made  every  two  days.  De.sjiite  this  the  two-day  old 
cream  often  is  still  sweet  upon  (h'livery,  showing  llie  exacting  care 
and  sanitation  j)racticed. 

The  third  grade  cream  was  entirely  eliminated  at  Ilic  close  of  the 
period.  The  number  of  patrons  from  which  (ii'st  grade  cream  wa.s 
received  was  increased  from  2ii  to  40  i)er  cent.  The  number  of  ])atrons 
from  which  .second  grade  cream  was  received  was  decreased  from  (i?  to 
;')]  j)er  cent,  and  the  number  of  |)at''ons  from  which  third  grade  cream 
was  received  was  decreased  from  7  |>er  cent  to  0. 

The  results  in  Siskiyou  County  were  also  sal  isfacfory.  Tiiis  teiriloiy 
IS  com|)osed  of  mountain  valleys  of  cousidei-able  altitude,  and  allhou^rh 
the  tem|)erature  in  the  summer  is  high  it  is  not  so  high  as  in  the  other 
teri-itories  mentioned.  While  the  results  were  not  so  tiramatie  as  those 
obtained   in  the  San  .loa<|uiii  and    Imperial   valleys,  the  j)ereentage  of 
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|);it rolls  (Iclivrriiij;  first,  <;i';i(l(>  crciiiii  in  May  was  increased  from  45  to 
70  per  cent  by  October.  The  nuiiiber  of  jiatrons  (loliverinf?  second 
grade  cream  was  decreased  from  42  to  24  per  cent.  The  number 
deliverinp:  third  j^rade  cream  was  decreased  from  1()  to  5  per  cent  from 
May  to  October.  Here  ajjain  we  have  j)ositive  results  accomplished 
durintj  the  season   of   risiiifz:   temperature.      ]>y   cuttinji^   down   tlie  vat 


Fig.  166.  Instructing  dairymen  how  to  properly  handle  utensils.  The  probable 
source  of  the  bacteria  in  cream  can  be  detected  by  the  inspector  from  the 
microscopical  examination. 


acidit}'  as  a  direct  result  of  the  cream  n:rading  Avork,  the  percentage 
of  overrun  was  decreased,  while  the  percentage  of  top  grades  of  butter 
was  considerably  increased. 

In  the  matter  of  paying  the  producer  according  to  the  grade  of  his 
cream,  we  have  not  i)rogressed  beyond  suggesting  such  a  plan  to  the 
plant  managers.  Quito  a  few  creameries  are  making  a  reduction  for 
third  grade  cream,  as  much  as  10  cents  below  first  grade  in  some 
instances.  In  the  near  future  we  hope  to  recommend  a  definite  i^lan 
for  the  payment  of  manufacturing  cream,  based  on  the  i)revailing  prices 
of  butter  at  wholesale  markets.  We  ar(>  tying  up  our  wholesale  grading 
at  Los  Angeles,  San  Francisco  and  Sacramento  with  the  milk  and 
cream  grading  at  country  points,  and  in  this  way  expect  the  results 
eventually  to  carry  through  to  the  consumer. 

Manufacturing  milk  grading  in  California  by  the  simplified  Breed 
direct  count  microscopic  method,  which  combines  into  one  operation 
and  one  .solution  the  fat  extraction  fixation  and  staining,  has  brought 
instantaneous  and  ])ositive  results.  The  direct  count  metliod  was  begun 
about  two  Years  ago  in  California  as  an  adjunct  to  platform  inspection 
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and  was  adopted  as  the  official  nu'lliod  for  <rradinjj^  inanufaoturin«;  milk 
after  a  tiior()n<rh  iiivesti'ration  and  comparison  with  otiier  methods. 
These  included  the  reductase  (methylene  hlue),  alcohol,  acidity  and 
sediment  tests.  The  direct  count  method  proved  to  he  more  accurate 
and  consistent,  as  well  as  simpler  and  cheaper,  and  also  fjives  more 
information  than  any  of  the  other  methods.  However,  the  original 
Breed  method  proved  too  slow  for  commercial  platform  inspection,  so 
in  order  to  speed  up  the  process,  five  smears  were  placed  on  a  slide 
instead  of  one.  A  rack  was  designed  to  hold  twelve  slides  with  stain- 
ing trays  suflfieiently  large  to  accommodate  them  which  made  it  po.ssible 
to  prepare  samjjlcs  from  sixty  different  patrons  at  one  time.  The 
next  effort  was  to  hasten  the  individual  steps  in  prei)aring  the  slides 
for  observation.  This  ordinarily  consisted  of  making  the  smear,  drying 
it,  extracting  the  fat,  fixing  tlu'  smear  to  the  slide,  staining  the  film. 


€ 


B 


C 


Fio.   167.      What  the  in.spector  sees  throut;h  the  microscope  Is  shown  by  the  black 
spots  on  thi-.'-u  di.scs. 

A.  Practically   no   bacteria   present.   First   Grade. 

B.  Several  bacteria,  a  few  leucorytes.  Second  Grade. 

C.  Contamination    from   partly    cleaned    utensils   and    lack   of   sterilization,    Third 

Grade. 

D.  Contamination    from    dirty    cows,    careless    milkers    and    dust    In    barn,    Third 

Grade. 
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decolorizing  the  background,  wasiiing,  and  again  drying.  In  order 
to  accommodate  five  smears,  tlie  slides  were  marked  by  sand  blast  with 
five  separate  cubic  centimeter  squares.  The  time  of  drying  also  was 
hastened  by  ])lac'ing  the  slides  on  a  thin  fiat  metal  plate  over  an  electric 
light  bulb  wliieh  furnished  the  necessary  heat. 

The  most  important  factor  in  shortening  the  whole  method  was  the 
discovery  of  a  new  process  for  the  preparation  of  the  slides.  This 
process  combines  into  one  solution  the  extraction  of  the  fat,  the  fixing 
of  the  smear,  the  staining  of  the  field  and  the  decolorization  of  the 
background.  Also  it  gives  a  less  destructible  film  and  a  sharper  con- 
trast between  the  bacteria  and  the  background.  In  addition  it  is  less 
expensive  and  reduces  the  equipment  carried  by  the  grader,  an  imjjor- 
tant  item  in  field  operation.  The  modified  Breed  direct  count  method 
has  reduced  the  time  of  dairy  inspection  from  hours  to  minutes,  and 
focuses  the  attention  of  the  grader  on  the  dairies  which  need  it  most. 
Under  the  old  method  of  dairy  inspection  a  man  making  ten  calls  a 
day  required  a  whole  month  to  visit  250  producers.  Even  then  he  was 
not  able  to  observe  the  methods  practiced  at  each  dairy.  With  the 
direct  count  method  in  two  days  a  man  is  able  to  sample  the  milk  from 
250  patrons,  count  all  the  slides,  and  place  each  patron's  milk  in  the 
proper  grade.  lie  then  has  the  rest  of  the  month  to  follow  up  the 
dairies  which  have  delivered  high  count  milk.  Under  the  new  system 
of  dairy  inspection  one  man  can  grade  several  plants  efficiently  and 
can  handle  a  much  larger  territory  than  under  the  former  system. 

An  example  of  the  results  which  can  be  obtained  is  shown  by  a 
demonstration  in  which  milk  from  approximately  one  thousand  dairies, 
delivered  to  eight  plants  manufacturing  dairy  products,  was  used. 
These  plants  served  an  entire  competitive  area  and  included  both 
cooperative  associations  and  indepen(lent  concerns.  The  types  of  busi- 
ness included  sweet  cream  stations,  ice  cream  mix  })lants,  cheese  fac- 
tories, creameries,  condensaries,  and  by-product  plants.  Within  a 
short  time  the  quality  was  improved  from  a  condition  bordering  on 
condemnation  to  a  point  w^here  all  the  milk  could  have  been  mixed 
together,  pa.steurized,  and  sold  as  Grade  A  market  milk.  Such  results 
had  not  been  considered  possible,  although  the  several  plants  had  spent 
considerable  money  in  (juality  improvenu>nt.  The  following  table  shows 
the  results : 

Ixt  count  2d  count  3d  count 

I'atron.s  (lolivoriiiff  1st  grndo  milk 20%  35%  45% 

I'atrons  delivering  2d  grade  milk 47%  27%  26% 

I'atrous  delivering  .'5d  grade  milk 57%  20%  17% 

These  results  were  obtained  in  two  weeks  of  intensive  work,  and  under 
ordinary  circumstances  would  be  fully  satisfactory  if  obtained  in  two 
months  time.  The  grades  of  milk  represented  in  the  above  table  are 
as  follows : 

First  grade  milk,  which  contains  1,000,000  or  less  bacteria  per  cubic 
centimeter  by  direct  count  method,  or  about  200,000  standard  plate 
count,  corresponding  roughly  to  the  requirements  of  Grade  A  milk  for 
pasteurization. 

Second  grade  milk,  which  contains  between  1,000,000  and  5,000,000 
bacteria  per  cubic  centimeter  by  the  direct  count  method,  or  between 
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2()0,(»00  and  l.OOO.OOO  standard  plate  count,  corresponding'  rotijrldy  to 
the  reciuireineiits  of  uiipasteuri/ed  (Jrade  15  niillc. 

Third  (frode  mill,-,  wliicli  contains  more  tlian  "),()()(),()( 10  bacteria  {xm- 
cubic  centimeter  by  the  direct  count  method. 

The  direct  count  method  shows  about  five  times  as  many  bacteria  as 
tlie  standard  i)late  method  when  milk  has  uj)wards  of  200,000  by  the 
standard  |)late  count.  This  ratio  no  doubt  would  be  less  in  milk  havinj; 
fewer  bacteria. 

The  improvement  in  milk  (piality  was  shown  by  the  movement  of 
dairies  from  second  and  third  <rrades  into  first.  Dairies  remaininir  in 
the  lower  jrrade.s  at  the  entl  of  the  period  were  in  most  instances  small 
ones,  and  a  tabulation  of  results  based  on  the  volume  of  milk  would 
show  even  more  favorable  results. 

The  plants  involved  in  this  ^radinj;  work  have  proved  to  their  own 
satisfaction  that  it  is  more  profitable  to  handle  an  improved  raw 
proiluct.  Evaporated  milk  plants  obtained  a  better  flavored  milk,  and 
had  fewer  swelled  cans.  Cheese  factories  re])orted  less  lo.ss  from  jrassy 
cheese,  and  all  plants  reported  a  hifrher  (pudity  finished  product  with 
less  loss.  One  plant,  because  of  the  inij)roved  (pudity,  was  able  to  hold 
its  product  over  for  a  lonprer  i)eriod  and  thereby  lay  off  one  eifrht-hour 
crew,  reducing:  the  i)ay  roll  several  hundred  dollars  a  month.  Another 
plant  which  ])aid  whole  sweet  milk  i>rices  for  milk  to  be  used  in  some 
of  the  hifrher  priced  commodities,  previously  had  been  forced  to  skim 
that  which  was  of  poor  rpiality  and  sell  the  cream  at  a  loss.  This  loss 
for  one  week  was  sufficient  to  i)ay  tlie  cost  of  the  };radin<r  work  for  that 
plant  for  one  year. 

The  improvemeiU  in  the  daii-ies  was  accomplished  maiidy  by  the 
efficient  use  of  sterilizi'rs  for  the  equipment  used  in  handlinjr  milk,  and 
discardinfr  ra};  strainers.  These  two  thin<rs  have  not  added  appreciably 
to  the  dairyman's  cost  of  j^roduction,  provinjr  conclusively  that  the 
production  of  hi<rh  quality  milk  is  neither  costly  nor  burdensome. 
Those  j)lants  which  undertook  the  «rra(lin<r  work  in  IJlli.")  have  been  so 
well  ])leased  with  results  that  they  have  voluntarily  doubled  the  amount 
of  money  expended  in  the  cooperative  afjreement  so  that  two  men  could 
spend  their  entire  time  on  improvement  work  and  prradinprs  could  be 
made  more  frequently. 

The  milk  and  cream  prradinf;  work  has  shown  such  beneficial  results 
under  very  advei'^^e  conditions  in  widely  separated  districts  that  we 
have  no  hesitancy  in  recomm('ndin<r  it  to  other  stales.  It  has  been  so 
attractive  to  creameries,  milk  ])lants,  eondensaries  and  cheese  factories 
in  California  that  at  jircsent  we  have  four  milk  and  cream  irnulinj; 
projects  in  which  the  co.st  of  {rradin?  by  federal-state  frraders  is  |)aid 
(•ntirely  by  the  plants  on  a  i)ro  rata  milk  fat  basis,  the  {ictual  cost 
raufrinpr  from  one-fifth  of  a  cent  to  two  twenty-fifths  of  a  cent  per 
pound  of  milk  fat. 
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DIVISION  OF  ANIMAL  INDUSTRY 

Dr.  J.  r.   IvEKsoN,  Chief. 

IN  SU:\rMTXG  np  tlic  live  stock  situation  in  California  for  1927,  we 
note  with  considerable  satisfaction  lliat  conditions  in  general  were 
more  favorable  than  for  a  number  of  years  past.  The  valuation  of 
beef  cattle,  dairy  cows,  and  sheep  showetl  a  marked  increase.  The  most 
noticeable  improvement  was  in  the  range  cattle  business,  which  now  is 
recovering  from  the  economic  depression  which  prevailed  for  some 
time.  Satisfactory  conditions  for  the  sheep  raiser  continued  with  good 
prices  and  a  large  crop  of  wool  and  lambs.  Fortunately,  also,  no 
unusual  or  serious  outbreaks  of  infectious  diseases  occurred  to  exact  any 
abnormal  toll. 

The  various  functions  of  the  Division  of  Animal  Industry  serve  in 
a  large  measure  to  make  the  live  stock  business  more  profitable.  p]fforts 
directed  toward  control,  eradication,  and  prevention  of  outbreaks  of 
communicable  diseases  and  the  enforcement  of  regulatory  measures  are 
important  factors  in  the  conservation  of  tlie  live  stock  of  the  state. 
Maintaining  animals  in  a  healthy  condition  and  providing  proper  sani- 
tation in  producing  and  handling  animal  products  for  human  con- 
sumption are  also  of  great  importance  to  public  health. 

Almost  every  section  of  California  is  adapted  to  the  raising  of  live 
stock  and  this  branch  of  our  agriculture  should  appeal  to  those  inter- 
ested in  animal  husbandry.  Diversified  farming,  including  the  raising 
of  livestock,  now  is  receiving  more  attention  than  formerly.  p]ncour- 
agement  now  is  being  given  (piite  generally  to  the  idea  of  supplement- 
ing every  type  of  farming  with  live  stock. 

INFECTIOUS  DISEASE  CONTROL 

An  important  service  rendered  by  the  Division  of  Animal  Industry 
is  the  prevention,  sui)pression  and  elimination  of  communicable  diseases 
affecting  animals.  Success  is  dependent  upon  healthy  live  stock  and 
therefore  prevention  should  be  given  first  consideration.  The  division 
endeavors  to  advise  owners  regarding  sanitation  and  other  precau- 
tionary measures  in  the  prevention  of  disease. 

Enforcement  of  quarantine,  application  of  preventive  measures, 
cremation  or  deep  burial  of  animals,  preferably  with  lime,  and  appro- 
I)riate  disinfection  must  be  carried  out  promptly  to  limit  the  spread  of 
infectious  diseases  when  they  occur.  Along  Avith  other  duties  the  field 
veterinarians  constantly  are  making  inspections  of  all  classes  of  live 
stock  in  order  to  detect  as  early  as  possible  the  presence  of  disease  and 
]^revent  unnecessary  los.ses. 

SIIEEI*   SCAB 

An  accomplishment  of  the  past  coui)le  of  years  is  the  near  eradication 
of  sheej)  scab.  Careful  quarantines  and  etfective  dipping  of  infested 
flocks  almost  have  banished  this  disease  from  the  state.  Only  a  few 
flocks  affected  with  scab  were  found  in  1927,  one  of  which  was  a  band 
that  broke  after  coming  in  from  another  state.  Few  counties  remain 
under  the  federal  quarantine  originally  put  on  the  state  many  vears 
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a{?o  wlu'u  sheep  scab  was  prevalent.  It  is  hoped  that  every  county 
soon  will  be  released  so  that  Califoi-nia  can  be  placed  in  the  list  of 
states  free  from  the  disease. 

California  is  classed  as  one  of  the  finest  sheep  raising:  states  in  the 
country,  as  favorable  climatic  conditions  and  an  abundance  of  rich 
green  feed  durin<ij  the  winter  months  make  possible  the  finishing  of  the 
earliest  lambs  for  the  market.  Texas  is  now  the  only  state  outranking 
California  in  the  estimated  number  of  sheep,  but  owing  to  a  higher 
value  per  head  here,  the  total  value  of  all  sheep  on  farms  and  ranges  in 
California  is  more  than  $1,000,000  greater  than  in  Texas.  The  total 
number  of  sheep  on  California  farms  at  the  end  of  1927  has  been 
estimated  by  the  Coojjerative  Crop  Reporting  Service  at  3,528,000,  with 
a  total  value  of  $40,014,000. 

IIOG    ClIOLKKA 

There  was  no  unusual  prevalency  of  this  disease  during  1927. 

A  number  of  ailments  of  hogs  frequently  are  mistaken  for  hog 
cholera.  A  common  condition  met  with  which  produces  confusing 
symptoms  is  a  feeding  trouble  brought  about  by  a  too  rapid  change  to 
large  amounts  of  feed  to  which  their  digestive  systems  are  not  accu.s- 
tomed.  The  disturbance  causes  an  increased  permeability  of  the  intes- 
tinal mucous  membrane,  permitting  the  normal  intestinal  organisms  to 
pass  through  and  enter  the  body  circulation  and  thereby  become 
pathogenic.  This  condition  is  known  under  various  names  as  para- 
typhoid, necrotic  enteritis  and  sometimes  is  called  hemorrhagic  septi- 
cemia. The  treatment  consists  of  corrective  dietetic  measures.  The 
indiscriminate  use  of  serum  and  virus  in  these  cases  should  be  discour- 
aged because  generally  it  will  be  followed  by  disastrous  results. 

Infestation  by  intestinal  worms,  i)artieularly  the  ascaris  lumbricoides 
and  other  parasites,  leads  to  unthriftiness  in  hogs  and  causes  great 
losses  to  the  swine  raiser. 

GLANDERS 

This  \'ear,  according  to  the  records,  there  was  quite  an  increase  of 
glanders  cases,  as  149  affected  animals  were  found.  Most  of  this 
number  were  hor.ses  and  mules  belonging  to  one  large  concern.  Only  a 
few  were  clinical  cases  and  the  others  were  contacts  which  reacted  to 
the  mallein  test.  None  of  the  contact  cases  showed  lesions,  indicating 
that  the  spread  from  that  focus  of  infection  was  detected  early.  All 
affected  animals  were  destroyed  and  deeply  buried,  and  all  places  and 
objects  likely  to  be  contaminated  were  disinfected. 

REPORTS   OF    COMMUNICABLE    DISEASES 

A  provision  of  the  law  requires  that  communicable  diseases  be 
reported  to  this  I)ei)artnn'nt,  but  ajiparcntly  this  is  not  observed  always 
as  carefully  as  it  might  be.  The  following  table  shows  the  reports  of 
diseases,  listed  by  counties,  which  were  received  by  this  oflice  during 
1927;  olniously  it  is  incomj)lete. 


MONTHLY   BULLETIN. 


703 


TABLE  4-DISEASES  REPORTED  BY  COUNTIES  DURING  1927 
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LIVE  STOCK  IMPORTATIONS  AND  QUARANTINE  SERVICE 

Tlie  control  of  animal  diseases  within  our  borders  would  be  of  little 
avail  if  we  did  not  guard  against  the  introduction  of  diseases  from  the 
outside.  The  enforcement  of  laws  and  regulations  governing  impor- 
tations is  therefore  an  important  service.  This  state  is  free  from  a 
number  of  dangerous  animal  diseases  which,  were  it  not  for  this  super- 
vision might  gain  entrance  at  any  time.  The  position  of  California, 
facing  the  Orient  and  bordering  on  a  foreign  country,  makes  this 
danger  imminent.  Considerable  disaster  would  be  brought  about  if 
diseases  such  as  rinderpest,  foot  and  mouth  di.sease,  European  fowl 
plague,  Texas  fever,  and  cattle  scab  should  gain  entrance  and  be  per- 
mitted to  spread.  Most  animals  must  be  accompanied  by  insjiection 
certificates  at  the  time  of  importation  and  in  many  cases  they  are  kept 
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under  observation  for  some  time  after  arrival.  As  a  further  precau- 
tionary measure  the  division  maintains  inspectors  at  a  numl)er  of  i)ublic 
stock  yards  and  other  points  of  animal  concentration  who  continuously 
keep  a  close  watch  over  shipments  of  live  stock  and  ])oultry  reachin<r 
this  state.  A  sunnnary  of  this  woi'k  is  «riven  in  tlic  following  tabula- 
tions : 


TABLE  5-INTERSTATE  SHIPMENTS  SHOWING  STATES  OF  ORIGIN.  YEAR  OF  1927 


Dairy 
Cattle 

Horses 

Mules 

Feeder 
Sheep 

Rams 

Other 
Classes 
Sheep 
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2 

22 

Maine 

1 

40 

190 

1 

110 

367 

11 

907 

49 

41 

8 

1 

M  icbigan 
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1 

Missoun 

52 
133 
10 
93 

162 

Montana 

160 

660 

Nebraska 

21 

Nevada 

108.239 

396 

850 

110,485 

New  Jersey 

49 

New  Mexico 

38 

750 

829 

New  York 

8 

North  Dakota 

2 

2 

Ohio.- 

29 
6,177 

3 
621 

1 

32 

74 

20 

63.387 

1,495 

70.774 

1 

3 

1 

1,140 

3,070 

960 

886 

105 

3 

1 

Texas 

26 

460 

3 

1 
122 

8 
108 

19,350 
19.666 

20,524 

Utah 

427 
1 
I 

23.731 

996 

1,900 

888 

227 

Totals 

21,047 

1,683 

329 

293.983 

1,614 

5,921 

324,577 
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TABLE  e-INTERSTATE  SHIPMENTS  SHOWING  COUNTIES  OF  DESTINATION,  YEAR  OF  1927 


Dairy 
Cattle 

Horses 

Mules 

Feeder 
Sheep 

Rams 

Other 
Classes 
Sheep 

Total 

174 
104 

46 

6,858 

7,078 

104 

3,030 

16 

3.046 

50 

50 

5 

84 

15 

23 

1.079 

88 

1 

180 

100 

91 

136 

17 

14,669 

133 

34 

3,600 

3.605 

50 

134 

Del  Norte 

15 

22 
172 

45 

28 

16,607 

?0 

963 

24 

17,906 

1,051 

Hun:t)oldt 

43 

68 

46,949 

47,129 

26 

126 

4.100 

8,200 
34,325 
11,198 

4,191 

8,330 

30 

959 

152 

4 
1.209 

34,.'>28 

163 

28,198 

49 

182 

34 

2 
33 
329 

2 

103 
23 
44 

21 

8,098 
22,200 

8.255 

22.552 

44 

32 

32 

40 
25 

204 
70 
97 

107 
23 

40 

2,500 

43 

2.568 

21 
2 
2 

66 

34 

17 

7 

38 

4 

120 

30 

30 

31 

58 

225 

Placer 

1,760 

53 

84 

1.885 

2 
22 

185 

195 

2,250 

1 

2,308 

17 

998 
62 
2 
100 
309 

9 

214 
1 
1 
4 

44 
8 

1 

1  050 

6,092 

870 

56,134 

(5.200 

156 

160 

1 

2 

17 

1  034 

90 

56.621 
340 

32 

1,016 

1,261 

59 

Santa  Crux 

1 

Shasta 

5 

1,200 
9.100 

1.209 

Sierra . 

9  100 

Siskiyou 

872 
35 
38 

320 

1.140 

2  012 

2 

70 
22 

4 
3 

50 
5 

11 

41 

248 

3.59 

Stanislaus 

5.664 
2.032 
2.900 

6  056 

Sutter 

2  037 

87 
148 

27 
104 

411 

860 

3  409 

1 
3 
4 

1,009 

3.285 
21.544 
12.471 

3.315 

Yolo 

148 
1 

172 
800 

21  972 

Yuba 

13  272 

Unknown 

54 

54 

Totals 

21.047 

1.683 

329 

293,983 

1.614 

5,921 

324,577 

TABLE  7    MISCELLANEOUS  LIVE  STOCK  INSPECTIONS  AT  CENTRALIZATION  POINTS  DURING  1927 


Cattle 

Sheep 

Swine 

Goats 

Horses, 
Mules 

Total 

88.630 
53,269 
50,437 
39.391 
51.498 
■  56.212 
31.996 
14.189 
131.322 
104.417 
91.369 
93,148 

104,953 
83.971 
68.256 
68,174 
102.561 
95,412 
82,732 
48,174 
136,298 
201,349 
128,029 
188,841 

64,912 
60,898 
()0.993 
47,708 
60,139 
47,573 
21.289 
9.021 
38.370 
50.936 
.')8,046 
53.933 

161 

659 
781 
21)0 
37 

205 
267 
7t) 
88 
117 
58 
24 

2.i8,861 

May 

June 

l»;i,255 
139,063 
71,,384 
306.034 
356.915 
277  447 

July 

22 

August 

September 

44 
213 

October 

November 

3 

December 

335  922 

Totalfl 

805,878 

1,308,750 

576.878 

1,863 

1,092 

2,694,461 
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TABLE  8    CARS  OF  POULTRY  SHIPPED  INTO  CALIFORNIA  FROM  EASTERN  POINTS  DURING  YEAR  OF  1927 


1 

o 

f 

5* 

a. 

P 

f 

2 

v: 

o 

E 
» 

1 

a- 

o 

F 

E 

s- 

tr 

? 
L 

January 

s 

5H 

4H 
2 

5 
2 
3 
2 
3 
7 
S 
3 
3 
3 
11 
8 

55 

254 
194 
14 
15 
18 
13 
16 
5 
18 

204 
59 
37 

2604 

..... 

4 
1 

5 
3 
6 
6 
3 
1 
1 

..... 

1 
1 

9 
10 
24 
IS 

9 
9 

M 

Febnmo' 

47 

48 

2 

1 

4*) 

May 

1 

37 

1 

5 
2 

17 

July 

3 
J 
2 
2 
12 
4 

1 

?8 

August 

1 

10 

September 

3 

5 

30 

1 

?7 

Octolx^r 

..... 

7 

2 
2 
1 

30 

3 

2 
2 
2 

82 

4 
2 

41 

Noveml)cr 

1 
1 

2 

2 

2 

1 

14H 

1 
1 

98 

59 

1 

3 

7 

6 

Totals 

24 

526 

rEDKW.VL    COOPERATION 

Tlic  division  frratci'iilly  wishes  to  acknowledfre  the  cnoppration  of  the 
Tlnitcd  Sljitcs  Biirpfiii  of  Animal  Industry.  \'aluahle  service  ha.s  been 
rendered  in  tlio  control  of  sheej)  scab,  tuberculosis,  liofj  cholera  and 
other  diseases  by  the  Federal  Department  under  the  direction  of  Dr. 
liudoiph  Snyder,  in  charjre  in  this  state.  The  success  in  disease  eradi- 
cation and  progress  in  tuberculosis  control  which  has  been  attained 
would  not  have  been  pos.sible  to  so  great  an  extent  without  this  coop- 
eration. 


ASSISTANCE  RENDERED  DAIRY  AND  MEAT  INSPECTION 

The  veterinarians  employed  by  this  Division  in  regular  field  service 
often  devote  considerable  time  to  inspections  of  dairies  and  slaughter- 
houses, and  frequently  are  called  upon  to  relieve  meat  inspectors.  The 
assistance  thus  rendered  in  the  enforcement  of  the  California  Dairy 
and  Meat  Insj)ection  laws  serves  to  expedite  and  increa.se  the  efficiency 
in  these  endeavors. 

LAMORATORY  SERVICE 

The  i)athology  laboratory  is  a  valuable  asset  in  animal  di.soase  con- 
trol work  since  it  can  be  called  upon  to  definitely  diagnose,  by  means 
of  scientific  te.sts,  man}'  conditions  which  can  not  be  determined  in  the 
field.  That  the  service  is  appreciated  is  manifested  by  the  constantly 
increasing  number  of  specimens  submitted  for  examination.  The  impor- 
tant activities  of  tin;  biboratory  work<'r  are  examination  of  s|)ecimens, 
making  tuberculin,  and  special  disease  investigations.  All  of  the  tuber- 
culin used  in  conducting  otlieial  tuberculin  tests  by  the  field  veteri- 
narians is  made  in  the  laboratory.  In  ac<'Ordance  with  a  collaborative 
arrangement  all  chemical  analyses  are  made  by  the  laboratory  of  the 
chemistry  division.  The  following  tabic  shows  the  examinations  made 
during  this  year. 
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TABLE  9 

Pathological  examinations 107 

Examinntions  for  poisons 12 

Eiaminiilions  for  p;\rasitee 23 

Eiamiiintiniis  of  foeds 4 

Weed  iilciitlfications 5 

Water  and  chemical  anab-ses 4 

Tuberculin  distributed  to  6eld  votcrinarians 23,168  c.c. 

POULTRY 

Wlint  miprlit  bo  oonsidorod  ono  of  tlio  new  activities  of  this  division 
is  the  attention  fjiven  to  diseases  of  poultry.  The  growth  and  size  of 
the  industry  ha-s  made  poultry  ailments  a  subject  of  greater  interest 
and  importance  and  this  office  frequently  is  called  upon  to  give  assist- 
ance and  advice  to  poultrymen  who  encounter  trouble  in  their  flocks. 
As  mentioned  under  quarantine  service,  the  inspection  of  incoming 
shipments  of  poultr.y  is  carried  on  as  a  precautionary  measure  against 
the  possible  introduction  of  outside  diseases  which  seriously  could  affect 
the  industry. 

The  exportation  of  baby  chicks  from  California  has  assumed  con- 
siderable magnitude.  Several  of  the  northwestern  states  adopted  regu- 
lations requiring  that  all  imi)orted  shipments  of  chicks  must  be  certified 
to  as  free  from  hncillary  white  diarrhea,  and  these  restrictions  have 
made  it  necessary  for  the  division  to  authorize  a  number  of  veteri- 
narians and  laboratories  to  conduct  the  required  test  of  our  flocks  pro- 
ducing eggs  for  hatcheries. 

During  1927,  in  cooperation  with  several  other  agencies,  this  Depart- 
ment established  a  poultry  laboratory  in  southern  California,  the 
director  of  which  is  a  veterinarian  in  the  employ  of  this  division.  A 
large  number  of  birds  have  been  submitted  for  examination  and  many 
diseases  diagnosed.  Special  investigations  also  have  been  carried  on  in 
many  localities  in  that  part  of  the  state.  This  year  the  laboratory 
tested  75  flocks  with  a  total  of  17,593  birds  for  hacillary  white  diarrhea. 

STALLION    REGISTRATION 

The  licensing  of  stallions  and  jacks  is  carried  on  in  accordance  with 
the  Stallion  Registration  Law.  Before  an  animal  can  be  licensed,  it 
must  be  passed  upon  for  soundness  by  a  qualified  veterinarian.  The 
purpo.se  of  this  service  is  to  permit  only  sound  stallions  and  jacks  to 
be  used  in  public  service,  in  order  that  defects  may  not  be  transmitted. 
Valuable  protection  therefore  is  rendered  the  owners  of  breeding  mares. 
The  license  fee  is  very  nominal,  and  not  unduly  burdensome  to  those 
who  desire  to  .stand  their  stallions  for  public  service. 

The  decrease  in  the  number  of  horses  and  mules  during  the  past 
years  should  make  a  greater  demand  for  good  draft  animals  in  the 
future.  Special  Publication  No.  77,  issued  June  30,  1927,  gives  infor- 
mation regarding  all  licensed  stallions  and  jacks  at  that  time  in 
California. 

BOVINE   INFECTIOUS   ABORTION 

This  disease  also  is  known  by  various  names  as  Bang  bacillus  disease, 
Bang  abortion  disease,  Contagious  abortion,  and  Brucella  abortus. 
Probably  no  other  animal  disease  has  received  so  much  study  in  recent 
years  by  scientific  investigators.  It  manifests  itself  most  seriously  in 
cattle,  although  it  occurs  in  all  species  of  live  stock  and  is  a  menace 
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to  tilt'  cattle  industry,  caiisiiiir  a  si'rious  loss  to  fanners.  Not  only  does 
it  eaiise  abortions  and  reduction  of  the  calf  crop,  hut  also  it  decreases 
production  in  infected  herds.  Many  of  the  infected  aninuds  become 
sterile  and  therefore  are  lost  to  tlieir  owners  as  producers. 

Xo  cun*  is  known  at  present;  however,  the  disease  can  be  prevented. 
Certain  tests  have  been  devised  by  which  the  infection  in  animals  may 
be  detected.  Therefore  control  of  the  disease  is  a  possibility.  Individ- 
ual herds  or  even  cattle  in  circumscribed  areas  can  be  nuule  frc«'  of 
c(>iita<rious  abortion  which  jrreatly  will  benefit  the  owners,  and  also 
will  |)rovide  a  source  from  which  others  can  obtain  noninfected  aninuds 
for  additions  or  replacements. 

TKXAS  KEVKU.  CATTLF.  SCAB.  ANTHRAX  AND  m.ACK  LKO 

Perhaps  the  most  frratifyinfr  achievement  in  animal  di.sea.se  control 
durinj;  1!IL'7  was  freedom  from  Texas  fever  or  cattle  scab  in  the  state. 
By  dint  of  hard  work  and  enerjietie  measures  durinff  former  years, 
the.se  pernicious  cattle  diseases  were  eradicated.  It  has  taken  constant 
viprilance  to  ])revent  their  beinp  broujrht  in  ajrain  since  they  still  are 
widespread  in  many  parts  of  this  country  and  Mexico.  The  complete 
eradication  (»f  tliese  maladies  has  been  of  inestimable  value  to  the  live 
stock  industry  and  has  meant  a  tremendous  savinpr  to  California. 

In  the  past  year  there  were  fewer  cases  of  anthrax  and  black  Icfj 
than  formerly.  Xo  outbreak  became  very  extensive.  Live  stock  (»wners 
constantly  are  bein;,''  advised  rcfrardinj;  etVective  vaccination,  tpiarantin- 
in<r,  complete  burniuir  of  carcasses,  and  disinfection. 

BOVINE    TUBERCULOSIS    LAW* 

The  work  of  this  division  1ms  been  au<?mented  considerably  by  a 
number  of  new  duties  and  activities.  The  most  important  of  these  is 
the  enforcement  of  the  Bovine  Tuberculosis  Law,  which  was  passed  by 
the  IM'JT  le^'islature,  and  became  etfective  July  2f>.  Besides  the  former 
statutes  ])ertainin<r  to  ttd)crculosis  control  this  act  contains  a  nund)er 
of  important  Tiew  jjrovisions.  The  scope  and  purpose  (tf  the  more 
sifrniticant  new  re(|uirements  are  discussed  in  an  article  which  appeared 
in  the  January,  1!)28,  issue  of  the  monthly  bulletin. 

The  law  aims  to  control  the  use  of  tuberculin  by  re<juirintr  that  it  be 
produced  only  in  laboratories  holdinfr  a  federal  license,  and  n-stricting 
its  .sale  and  use  to  veterinarians  approved  by  this  department.  The 
reports  submitted  in  accordaTice  with  recpiirement.s  of  this  law  show 
that  the  followinj;  amounts  of  tuberculin  were  sold  for  \ise  in  ("alif(tr- 
nia  durin<r  the  period  fi-om  July  '_'!•.  lifJT.  tf»  December  .'ll,  l!t'J7: 

Intradenuif  SiilK-utnnooii.s  Oplitiiiilinic  Avian 

JSUSS  cc  l(>r>(i  cc  474,1  discs  ."•(>  cc 

For  a  number  of  years  this  Division  has  maintained  a  laboratory  for 
the  production  of  tubercidin  to  be  used  officially  in  the  contn»I  (»f  tuber- 
culosis. In  order  that  it  mifrht  be  continued  when  this  law  became 
effective  it  was  iu'ces.sary  to  apj)Iy  to  the  United  States  Department  of 
Agriculture  for  a  license.  The  laboratory  Iuls  been  moved  into  new 
(pmrters  and  every  effort  h;i  ;  been  ma<le  to  meet  the  new  rtMiuirements. 
It  is  expected  that  the  retpiested  federal  license  will  be  granted  in  the 
near  future. 

•By  Dr.   H.   V.  Donnik.'on,  Senior  FUld  Veterinary. 
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When  the  act  bocanio  efToctivc,  approval  to  possoss  and  use  tiil)orciilin 
was  extended  by  this  df'i)artin('nt  to  oOl  vftcrinariaiis  coTriprisinpf  all 
thosp  holdinfT  a  license  to  jxaetiee  in  California.  For  .suffieient  causes 
this  privilef^e  has  Ix-en  permanently  revoked  in  one  instance  and  sus- 
pension of  the  privilcfTos  granted  several  others  has  been  found 
necessary. 

In  accordance  with  the  provision  that  th(;  results  of  all  tuberculin 
tests  must  be  reported,  there  were  received  from  approvefl  veterinarians 
durinpr  the  past  five  months  approximately  .'^500  reports.  The  tests 
thus  reported  by  practitioners,  made  at  the  rerpiest  of  owners,  show 
4'i,1H'i  animals  tested,  of  which  :>H24  were  reactors.  These  tests  of 
course  are  exclusive  of  those  officially  conducted  by  the  state  and  fed- 
eral dej)artments,  and  therefore  constitute  records  which  heretofore 
have  not  been  available. 

The  provision  of  the  law  requirinj;  the  brandinj<  of  reacting?  ani- 
mals with  the  letter  "T"  on  the  left  jaw  for  permanent  identification 
has  been  carried  out  with  less  objection  than  perhaps  was  expected.  In 
every  instance  but  one,  where  objection  was  raised  to  brandin{?,  the 
requirement  was  observed  when  the  purpose  and  intent  of  the  law 
were  fully  explained.  An  exception  to  the  brandinj?  requirement, 
effective  until  July  1,  1929,  is  permitted  in  the  cases  of  rcf^istered  pure- 
breds  where  tliere  are  one  or  more  purebred  females  in  the  herd.  In 
accordance  with  this  alternative  only  10  reactinj^  purebreds  have  been 
identifierl  by  submittinjr  rcfristration  names  and  numbers  and  7)hoto- 
frraphs  of  each  side  of  each  animal.  The  permanent  identification  of 
reactors  is  considered  very  important,  since  upon  the  proper  handlinf^ 
and  disposition  of  afTected  animals  depends  the  ultimate  success  in 
control  and  eradication  of  tuberculosis. 

It  is  the  earnest  desire  of  this  Division  to  have  the  provisions  of  this 
law  carried  out  with  the  cooj)eration  of  all  concerned,  but  no  hesitancy 
will  be  shown  in  filinj?  complaints  when  attempts  are  made  to  evade  it. 
Two  prosecutions  were  found  necessary  under  this  act  and  in  each 
instance  convictions  were  secured.  One  of  thr-.se  dairymen  was  char^^ed 
with  interferinfr  with  the  test  and  the  other  with  refusinf?  to  brand 
reactors. 

Attention  has  been  j^iven  to  that  section  of  the  Bovine  Tuberculosis 
Law  which  requires  that  imported  cattle  must  be  held  under  super- 
vision by  the  Department  for  60  to  90  days  after  arrival.  Purebreds 
mast  be  retested  and  the  reactors  either  branded  or  returned  to  place 
of  oriprin.  Grade  dairy  cattle,  however,  may  be  retested  if  it  is  deemed 
necp.s.sar>'.  Another  important  provision  requires  that  all  cattle  for 
exhibition  purjjo.ses  must  be  tested  by  a  licensed  veterinarian  and  found 
free  from  tuberculosis  before  they  can  be  entered  for  exhibition  at  fairs 
or  live  stock  shows. 

TUBERCULIN   TESTING    PROVISIONS   OF  THE   PURE    MILK    LAW* 

Onicial  tub'-irMiiin  testing  lia>  been  carried  on  since  IDl.'j  under  this 
act,  which  requires  that  dairy  jiroducts  sold  to  br-  consumed  raw  must 
be  produced  by  cows  free  from  tuberculosis.  Milk  from  nontested 
cows  must  be  pjt-steurizefl.  This  act,  while  intenrled  primarily  as  a 
public  health  measure,  has  made  it  possible  for  many  owners  in  the 

•By  Dr.  8.  O'Took-,  Superintendent  of  TubercuIoMis  Control. 


710 


MONTHLY   BULLETIN. 


state  to  develop  and  maintain  herds  free  from  tuberculosis.  There 
seems  to  be  a  «jro\vin<j:  sentiment  in  a  number  of  C'alifornia  cities  favor- 
ing: the  production  of  their  entire  supply  of  milk  from  cows  free  of 
disease.  (Consequently,  man}'  new  applications  for  tests  have  been 
received  and  the  demand  for  this  service  constantly  is  increasing. 

Following  is  a  summar.v,  by  counties,  of  the  tuberculin  tests  con- 
ducted under  this  law  during  the  past  year : 


TABLE  1 

Counties 

Herds 
tested 

Herds  of 

lOanimals 

or  less 

Herds  of 

lOanimals 

or  less 

free 

Herds  of 
Diorcthan 
lOanimals 

Herds  of 

more  than 

lOanimals 

free 

Animals 
tested 

Reactors 

146 

73 
413 

26 

98 
120 

40 

93 
689 
127 
433 

99 

51 
166 

40 
142 
938 

53 

29 
362 

55 
9 

72 
126 

76 
462 
158 
358 
290 

81 
363 
724 
1 
168 
146 
108 
157 
396 
316 
|26 
h6 
104 

87 
446 
179 

89 
311 

49 
164 
129 

32 

124 

55 

331 

22 

81 

96 

17 

73 

660 

94 

3:i5 

49 

34 

91 

27 

111 

536 

46 

1) 

244 

41 

8 

63 
113 
52 
373 
131 
252 
251 

209 
469 
1 
123 
113 

94 

82 
314 
272 

15 
7 

64 

65 
387 
148 

73 
2.')5 

33 
125 
113 

24 

117 
53 

287 

18 

66 

92 

17 

71 

625 

83 

299 

44 

31 

87 

24 

100 

483 

38 

9 

218 

37 

8 

55 
103 
50 
333 
127 
231 
223 
65 
184 
460 

22 
18 
82 
4 
17 
24 
23 
20 
29 
33 
98 
50 
17 
75 
13 
31 
402 
7 

?0 

118 

14 

1 

9 

113 

r24 

89 

127 

106 

39 

9 

1.54 

255 

10 
16 
46 

2 

7 
14 
14 
13 
16 
20 
53 

9 
12 
50 

5 
23 

no 

4 

10 
89 
9 
1 
6 
9 

20 
22 
18 
45 
21 
2 
43 
192 

1,469 

577 

2.529 

142 

739 

1,118 

1,134 

1,258 

1,737 

1,114 

3,890 

2.839 

1,250 

3„504 

827 

801 

30,594 

316 

663 

4,919 

444 

62 

506 

780 

664 

5,2.38 

1,145 

4.853 

2,281 

551 

7,623 

12,182 

2 

2,557 

1.798 

1.392 

6,400 

.3,941 

2,167 

436 

289 

2,065 

1.639 

2,826 

1,507 

756 

2,306 

582 

3,427 

1,076 

383 

87 

12 

Butte                    ...  . 

157 

4 

45 

50 

Del  Norte 

33 

El  Dorado 

18 

73 

50 

Humboldt 

229 

131 

Inyo 

22 

Kern 

96 

71 

Lake 

19 

2,193 

24 

27 

104 

12 

24 

25 

8 

501 

57 

273 

311 

20 

442 

166 

1 

113 
105 

94 

74 
299 
266 

12 
7 

61 

59 
351 
1.38 

62 
240 

28 
114 
101 

21 

45 
33 
14 
75 
82 
44 
11 

9 

40 
22 
59 
31 
16 
56 
16 
39 
16 

8 

15 
16 

6 
28 
31 
35 

4 

8 
32 

4 
26 
12 

4 
23 

9 
11 

2 

4 

71 

83 

674 

471 

Santa  Clara 

325 

30 

SyhlMtA 

15 

1 

54 

127 

144 

66 

Sutter 

47 

Tuhre 

109 

26 

145 

Yolo.             

88 

Yuha              

12 

Totals  

0,836 

7,377 

6,783 

2.459 

1,181 

133,358 

7,782 

AREA  PLAN  OF  TUBERCULOSIS  ERADICATION 

Tuberculosis  eradication  under  the  area  plan  is  carried  on  coopera- 
tively by  the  state  and  federal  (h'partment.s.  The  law  was  passed  in 
1921  and  now  is  incorporated  in  the  liovine  Tuberculosis  law.  It  per- 
mits counties  with  90  per  cent  of  their  cattle  free  from  tuberculosis 
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to  undertake  eradication  before  the  disease  becomes  well  established. 
Pour  counties  have  undertaken  this  work  in  nortliern  California.  The 
project  has  been  carried  on  so  satisfactorily  in  Tehama  County  that 
apparently  it  soon  will  be  declared  a  modified  accredited  area,  thus 
joining  Modoc  and  Lassen  which  have  had  that  distinction  for  some 
time.  In  September  of  this  year  Plumas  was  declared  an  eradication 
area  and  according  to  the  progress  being  made,  it  should  not  be  long 
until  the  percentage  of  tuberculous  cattle  in  that  county  is  reduced  to 
one-half  of  1  per  cent,  when  it  also  can  be  designated  a  modified 
accredited  area. 

Shasta  also  has  requested  the  benefits  of  the  plan.  A  survey  includ- 
ing tuberculin  testing  will  start  in  January,  1928,  and  should  the 
percentage  of  cattle  found  infected  be  less  than  10  per  cent  the  county 
will  be  declared  an  eradication  area. 

The  area  program  is  growing  in  favor  as  its  benefits  are  being 
realized.  Siskiyou,  Nevada,  and  other  counties  are  now  giving  it  con- 
sideration. Ultimate  eradication  of  the  disease  depends  upon  the  area 
plan  and  it  seems  that  other  eligible  counties  should  give  the  work 
serious  consideration.  The  longer  tuberculous  cattle  are  permitted  to 
remain  in  an  area,  the  greater  becomes  the  possibility  of  the  spread  of 
infection  and  consequently  the  more  difficult  its  eradication.  The 
tuberculosis  free  areas  will  be  in  a  most  favorable  position  in  the  future 
since  owners  throughout  the  state  are  being  confronted  more  and  more 
with  the  problem  of  obtaining  tuberculosis  free  cattle  to  replace  reactors 
removed  from  herds.  The  following  tabulation  gives  the  results  of  the 
tests  conducted  under  the  area  plan  of  eradication. 

TABLE  2— FREE  AREA  WORK,  1927 


County 

Number  of  animals 
Tested 

Number  of  reactors 

Number  of  herds 

Lassen .. 

8,007 
19,993 

14,()27 
14,084 

38 
73 
172 
143 

220 

Modoc     .. 

422 

Plumas       ... . 

260 

Tehama 

875 

Totals 

56.711 

426 

1,786 

TUBERCULOSIS  FREE  ACCREDITED  HERD  PLAN 

Owners  of  purebred  or  high  grade  herds  can  eliminate  tuberculosis 
under  the  provisions  of  this  plan  which  also  is  carried  out  jointly  by 
the  state  and  federal  governments.  An  act  authorizing  this  Avork  was 
pa.ssod  in  1921  and  it  is  now  a  part  of  the  Bovine  Tuberculosis  Law. 
A  certificate  of  accreditation  is  issued  when  in  accordance  with  pre- 
scribed requirements,  a  herd  has  become  free  of  the  disease.  California 
can  point  with  pride  to  the  many  valuable  tuberculosis  free  herds 
which  thus  have  been  established.  At  the  present  time  there  are  104 
herds  fully  accredited  and  123  herds  in  the  process  of  accreditation, 
comprising  a  total  of  15,977  animals. 
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ANAPLASMOSIS  OF  CATTLE* 


This  disease  lias  been  observed  lor  some  time  in  the  past.  ])ul  not 
nntil  recently  did  it  become  recojrni/.ed  snfliciently  in  this  state  to 
receive  much  attention.  Formerly  it  was  considered  a  form  of  Texas 
fever.  Investigations  carried  on  durinfr  the  past  year  show  that  it  is 
(juite  fifcnerally  distributed  tlirou<:hout  California.  This  disease  occurs 
in  a  number  of  localities  in  the  United  States,  esi)ecially  in  the  southern 
states  and  it  is  found  also  in  the  Philippine  Islands,  South  Africa  and 
other  places.  ^larked  clian<;es  take  i)lacc  in  the  blood.  The  si|_Miificant 
feature,  microscopically,  is  the  ai)j)earance  of  small  bodies  in  the  red 
cells.  It  is  manifested  in  two  forms — Atuiplasmosis  Ccntrale  and 
AiKipJasmosis  Marcjiriale.  The  former  is  of  relatively  low  i)athofrenicity, 
while  the  latter  usually  manifests  a  somewliat  higher  mortality. 
Anaplasmosis  Marf/iyiale  is  the  one  occurring  in  this  state,  and  here  for 
the  first  time  it  is  found  as  a  separate  and  distinct  entity.  Previously 
it  was  believed  that  the  disease  was  carried  or  transmitted  by  ticks, 
but  it  has  been  definitely  shown  that  in  the  absence  of  ticks  the  disease 
occurs  in  two  areas  in  California.  However,  in  these  districts  animals 
are  attacked  by  large  numbers  of  black  and  white  horse  flies,  which  may 
be  a  factor  in  the  transmission  of  the  malady. 

Animals  affected  first  show  a  loss  of  ai)petite.  marked  weakness,  and 
in  females  milk  secretion  is  interrupted.  Wiien  the  symi)toms  first  arc 
noticed,  the  temperature  is  high;  later  it  drojjs  and  becomes  irregular. 
Kesi)iration  and  the  |)ul.se  rates  are  both  increased.  The  blood  becomes 
anemic,  which  is  (piite  characteristic,  while  the  visible  mucous  mem- 
branes and  the  skin  appear  very  jaundiced.  There  is  a  marked  loss  of 
flesh  and  the  animals  may  remain  recumbent  for  weeks.  The  ordiiiary 
period  of  recovery  of  those  that  survive  extends  over  .several  months. 
No  satisfactory  vaccination  or  other  treatment  has  been  discovered. 

OSTERTAOIA-OSTERTAGI 

This  disease  of  cattle  was  found  this  year  for  the  first  time  in  Cali- 
fornia. It  is  due  to  an  infestation  of  the  fourth  stomach,  or  abomasum, 
by  countless  slender,  j-ellowish  white,  hairlike  worms,  ktiown  as  Oster- 
tagia-Ostrrtogi.  The  worms  invade  the  lining  of  the  stomach,  causing 
a  marked  thickening  and  folding  of  the  mucous  membrane.  The  dis- 
eased animals  l)ecome  weak,  emaciated,  anemic  and  diarrhea  develoj)s. 
The  only  treatment  that  has  given  any  degree  of  satisfaction  is  drench- 
ing with  a  1  per  cent  solution  of  cojjper-sulphate. 

Ostertagia-Ostertagi  ha.s  been  observed  by  inspectors  of  this  division 
in  three  counties,  namely,  San  Joaquin,  Tehama  and  Santa  Barbara. 

ICTERO-IIKMOOLOBINURIA 

This  disea.se  also  is  known  as  Mountain  Disease.  It  is  a  disease  of 
cattle  occurring  in  the  mountain  districts  around  high  mountain 
swamps,  and  at  limes  causes  considerable  lass.  This  malady  has  been 
known  and  studie<l  for  a  number  of  years,  and  while  it  is  very  diffi- 
cult for  investigators  to  work  with,  i)rogress  is  being  made.  A  vaccine 
has  been  ])repared  and  is  being  used,  and  it  is  hoped  that  it  will  prove 
satisfactorv  in  the  control  of  this  disease. 


•By  Dr.  R.  H.  Mills.  Senior  Field  Veterinarian. 
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PARASITIC   DISEASES  OF   SHEEP* 

One  of  tlic  important  acfivitios  of  this  division  dui-infi:  llic  year  lias 
been  tho  work  carried  on  in  connection  with  stomach  worm  and  liver 
fluke  infestations  in  sheep.  Kealizing^  the  great  ravages  cansed  by  these 
parasites,  energetic  steps  were  taken  to  institnle  methods  of  control. 
Parasitic  infestation  of  sheep  is  a  matter  of  serions  concern  to  sheep 
raisers  wlien  it  is  realized  that  90  per  cent  of  all  sheep  ailments  are 
caused  b^y  parasites.  The  lambs  usually  are  attacked  most  severely. 
Unthriftiness  is  the  ])aramount  symptom  of  parasitic  di-seases.  In  many 
cases  when  sheep  begin  to  show  weakness  and  loss  of  condition  it  is 
advisable  to  give  these  parasites  some  consideration  in  order  that  treat- 
ment and  control  measures  may  be  started  before  the  infestation 
becomes  extensive. 

TABLE  3-INSPECTIONS  AND  DIPPINGS  OF  SHEEP  FOR  YEAR  1927 


Inspections 

Dippings 

Infected 

Exposed 

Free 

Janimry 

90,371 
7fi,858 
387,682 
299,205 
150,509 
97,028 
68,282 
65,681 
142,278 
162,097 
188,133 
181,114 

10,760 
15,100 

915 
1,391 

411 

7,350 

8.829 

50 

6.930 

February 

March 

April 

May 

June 

159 

2,437 

1 

6 

5So 

July 

580 

August . 

4,092 
1,935 
1,106 

September 

October 

November 

December 

10 

Totals 

1,909,238 

35,720 

25.762 

1,160 

Many  reports  of  sheep  ailments  are  received  at  this  office  necessitating 
a  large  number  of  investigations  and  sheep  raisers  are  being  advised 
constantly  regarding  the  present  accepted  metliods  of  control.  Very 
satisfactory  results  have  been  obtained  in  handling  sheep  diseases 
caiLsed  by  various  internal  parasites. 

Liver  flukes  were  quite  generally  widespread  during  the  year  and 
perhaps  caused  the  most  serious  trouble.  They  inhabit  swampy  areas, 
pools  and  other  places  containing  still,  fresh  water.  Many  remedies 
have  been  tried  in  the  past,  but  not  with  entire  satisfaction,  though  a 
product  known  as  carbon  tetrachloride  recently  has  been  found 
effective.  This  treatment  has  been  administered  to  many  flocks  with 
excellent  resnlts.  The  do.se  is  one  cc.  given  in  capsnle  and  the  cost  per 
treatment  is  approximately  3  cents. 

Stomach  worm  infestations  of  sheep  not  kno\\ni  to  exist  in  California 
were  found  in  a  number  of  instances.  Perhaps  the  parasites  had  not 
been  recognized  for  some  time  because  of  their  very  .small  size  whicli 
renders  their  detection  rather  difficult  to  one  not  familiar  with  their 
appearance  in  the  stomach.  These  worms  may  be  found  in  large  num- 
bers in  the  fourth  stomach,  and,  since  they  are  blood  suckers,  they  pre- 
sent a  reddish-])ink  color.  The  blood  of  the  animal  infested  becomes 
impoverished,  which  gives  rise  to  the  characteristic  symptoms  of  anemia 

•By  Dr.  U.  11.  Mills,  Senior  Field  Veterinarian. 
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and  edema.  Infected  sheep  become  unthrifty  and  emaciated  and  many 
die.  The  treatment  consists  of  one  to  three  ounces  of  a  1  per  cent  solu- 
tion of  copper  sulphate,  depending  on  the  size  of  the  animal.  Fre- 
quently tapeworms  are  found  in  conjunction  with  stomach  woniLs,  in 
which  cases  nicotine  sulphate  can  be  added  to  the  above  remedy, 
rendering  it  effective  against  both  species  of  parasites.  Infestations  of 
stomach  worms  in  sheep  were  found  by  inspectors  of  this  Division  in 
approximately  twenty  instances  quite  generally  distributed  over  the 
northern  part  of  the  state. 

A  change  of  pasture  to  high  ground  if  possible  should  be  made  a.s  a 
control  measure  in  most  internal  parasitic  di.seases. 


MEAT   INSPECTION  * 

The  number  of  establishments  ojierating  under  state  inspection  at  the 
close  of  the  last  ealcndar  year  was  ninety-six,  employing  .seventy-one 
inspectors.  This  is  an  increase  of  ten  establi.shments  over  the  previous 
year. 

Sixty-one  cities  and  nine  counties  in  California  now  have  ordinances 
permitting  the  sale  of  inspected  meats  only,  which  is  a  gain  of  eleven 
cities  and  three  counties  over  the  previous  year.  This  indicates  the 
ever-increasing  trend  of  the  ])ublic  towards  jirotection  of  its  meat  food 
supply,  and  as  the  majority  of  these  cities  and  counties  ])ermit  the  sale 
of  state  or  federal  inspected  products  only,  it  shows  the  increasing 
burden  and  resjionsibility  which  the  state  meat  inspecti(Ui  .service  is 
expected  to  assume. 

In  addition  to  i)roviding  ante-  and  post-mortem  inspection  of  all 
animals  slaughtered  in  the  ninety-six  oflReial  slaughtering  establish- 
ments, the  state  also  is  charged  by  law  with  the  sanitary  sujx'rvision  of 
approximately  1200  other  slanghterliouses  located  outside  of  the  .several 
large  cities  and  counties  wliieh  maintain  their  own  meat  inspection 
sy.stems.  Unfortnnately,  witii  tiie  inadcipiate  facilities  which  are  i)ro- 
vided,  these  numeroiis  establishments  can  not  be  given  the  supervision 
that  the  law  contemplates  and  which  is  so  i)lainly  evident  if  one  may 
judge  from  the  fact  that  since  the  enactment  of  this  law  some  450 
un.sanitary  slaughterhou.ses  have  been  condemned  outright  as  unfit 
places  for  the  handling  of  meat  for  human  food. 

In  order  also  that  inspection  work  in  the  ninety-six  oflficial  establish- 
ments be  carried  on  with  the  highest  degree  of  efliciency,  it  is  neces.sary 
that  the  work  of  the  inspectors  be  under  the  constant  check  of  traveling 
sui)ervi.sory  inspectors.  It  is  axiomatic  that  uniformity  and  efficiency 
suffer  with  inade(|uafe  supervision,  regardless  of  the  line  of  endeavor. 
Un.scrupulous  persons  will  not  hesitate  to  take  advantage  of  such  a 
situation  should  they  decide  that  the  opportunity  exists.  As  an 
example  thereof,  attention  is  called  to  the  attemi)t  that  wa.s  made  to 
bribe  an  inspector  by  the  owners  of  an  official  establishment.  Fortu- 
nately, for  the  good  of  the  .service,  they  ])icked  the  wrong  man  and  the 
report  of  the  attempt,  with  the  money  that  was  pa.s.sed,  iiiwne<iiately 

•  By  Dr.  George  Gordon,  In  Cliargo  of  Meat   lnsp<<  tlon. 
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Avas  turned  over  to  headquarters.  In  this  connection  punishment  of 
lilt'  otftMiders  Avas  tlnvarted  by  the  inade(|uacy  of  tlie  bribery  law. 

Ill  order  to  brinj;  .state  meat  inspection  up  to  the  highest  degree  of 
eflfieiency,  it  is  recommended  that  adequate  provisions  be  made  for 
carrying  out  the  spirit  of  the  meat  inspection  hiw  by  phicing  in  the 
fiekl  a  sufldcient  number  of  trained  traveling  inspectors  whose  duty  it 
shall  be  to  make  frequent  visits  to  and  inspections  of  these  establish- 
ments. At  the  present  time  oidy  two  inspectors  are  employed  for  this 
purpose,  but  it  is  plainly  evident  that  at  least  three  more  are  necessary. 

It  also  has  been  suggested  that  all  slaughterhouses,  except  those  of 
chartered  cities  with  civil  service  re((uirements  for  meat  inspectors, 
which  are  exempt  from  the  provisions  of  the  state  law,  be  regulated  by 
licensing.  Under  such  provisions  the  slaughtering  of  animals  for 
human  food  would  be  permitted  only  in  establishments  holding  state 
licenses  dependent  upon  their  sanitary  maintenance.  It  has  been 
suggested  also  that  a  nominal  annual  fee  be  charged  for  such  a  license 
and  a  fund  be  created  therefrom  out  of  which  the  expenses  of  such 
supervision  could  be  paid. 

State  meat  inspection  in  official  establishments  is  a  self-supporting 
function,  the  cost  thereof  being  borne  by  the  owners  of  the  establish- 
ments. Meat  inspectors  must  be  graduates  of  recognized  veterinary 
colleges  and  qualify  for  appointment  by  State  Civil  Service  exam- 
inations. 

It  is  becoming  increasingly  difficult  to  find  capable  men  who  will 
accept  positions  in  this  service  at  the  present  rate  of  pay,  which  is  $150 
and  $170  per  month.  It  is  recommended,  therefore,  that  the  fee  for 
this  service  be  increased  slightly  in  order  that  such  salaries  shall  be 
raised  in  accordance  with  the  grading  recently  given  meat  inspectors 
by  the  Civil  Service  Commission. 

The  charts  which  follow  graphically  tell  the  story  of  state  meat 
inspection  from  1922  to  1927,  inclusive. 
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CATTLE    PROTECTION    SERVICE* 

The  expiration  of  1927  iiuiikcd  tlie  tenth  year  (»!"  the  work  ol'  the 
Catth^  Protection  Service,  which  or{j:ani/.ation,  a  part  of  tlie  Division 
of  Animal  Indnstry  of  the  State  Department  of  A<;riculture,  is  charged 
with  the  enforcenu'nt  of  the  provisions  ori<i;inaliy  contained  in  diapter 
678  of  the  act  of  ^lay  128,  11)17,  and  of  the  snbse(pient  act  of  June  3, 
1921,  chapter  72."),  known  as  tiie  llich'  and  Brand  Law,  and  cliapter  72G, 
known  as  the  Estray  Cattle  Act. 

When  consideration  is  given  to  the  fact  that  many  thousands  of 
cattle  are  turned  out  annually  on  the  ojien  ranges,  forest  reserves  and 
grazing  areas  of  Califoi-nia,  some  method  of  iletermining  the  ownership 
of  these  cattle  is  necessary  and  the  use  of  a  "tire  brand"  to  identify 
such  ownership  has  been  found  most  expedient  and  practical.  When 
such  brands  can  be  recorded,  as  is  now  being  done,  in  one  otlice,  under 
the  supervision  of  a  State  Department,  siicli  a  record  can  be  used  to 
jirevent  the  theft  anil  loss  of  cattle  and  save  thousands  of  dollars  each 
year  to  owners. 

The  following  figures  give  .some  idea  of  the  extent  of  the  range  cattle 
business  in  California  : 

Nuinbor  of  cuttle  on  rangi'S l,.'lli0.80.'{ 

Number  of  California  range  cattle  slaughtered : 

Steers 378,608 

Cows    STruos 

Calves 4:V2.UT2 

Bulls  and  stags 14,114 

In  order  to  prevent  cattle  from  being  shipped  from  the  ranges  with- 
out the  consent  or  knowledge  of  the  owner  and  to  protect  cattle  pro- 
ducers from  a  eonsidcralile  annual  loss  a  system  of  brand  insjiection 
is  now  provided.  The  ab.solute  necessity  for  this  legislation  was  easily 
ajiparent.  Heretofore,  no  check  was  made  of  cattle  shipijcd  from  the 
ranges  of  the  state  and  no  information  was  available  wlierel)y  it  could 
be  determine  1  whether  a  person  sliipping  cattle  was  in  legal  possession. 
Some  shippiM's  and  buyers  made  no  particular  etTort  to  ascertain  whether 
or  not  the  cattle  they  bought  were  the  property  of  the  person  selling 
them.  They  accepted  the  cattle  offered  to  them  without  (piestion,  the 
cattle  were  shipped  and  generally  slaughtered  immediately  at  point 
of  destination.  The  hides  from  these  cattle,  taking  their  place  in  the 
"hide  pile"  with  hundreds  of  others  made  any  attempt  to  trace  lost 
or  stolen  cattle  geiUM-ally  unsuccessful.  This  inditTerenee  on  the  jtart 
of  some  of  the  cattle  buycM's  was  also  ju'acticed  by  some  of  the  slaugh- 
terers in  the  state  and  <'attlemen  had  every  reason  1o  believe  that  many 
lost  or  stolen  cattle  fouml  their  way  to  the  local  slaughtering  establish- 
ment where  they  were  illegally  slaughtered. 

ITnder  the  jiresent  IliiU-  and  Urand  Inspection  Keguiafions  no  cattle 
can  be  accepted  by  any  common  carrier,  for  shipment,  until  such  cattle 
are  first  inspected  for  marks  and  brands  by  a  duly  autiiorized  Hide  and 
Brand  Insjiecfor.  api)ointed  by  the  Director  of  Agricidture  and  the 
rights  of  ownership  or  ])Ossessi(»n  of  the  cattle  by  the  shipper  or 
slaughterer  fully  established,  and  no  cattle  can  be  slaughtered  in  any 
slaughtering  establishment  without  such  brand  inspection.   As  a  further 

•  By  Arthur  Hebbron,  SecreUiry  Cattle  Protcctl<in  Service. 
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protection,  a  sy.st(Mii  of  hide  inspection  is  i)rovided  to  porniit  of  a 
clu'ckin<^  uj)  and  an  inspection  of  all  hides  "taken  off"  cattle 
slanghtered  in  small  slan^'hteriiif^'  establishments  too  remote  to  permit 
of  daily  full-time  brand  inspection,  and  hides  can  not  be  i-emoved  from 
]>lace  of  slaujrhter  or  accepted  for  shipment  or  transportation  by  any 
l)erson  until  they  have  first  been  inspected  for  marks  and  brands.  In 
onler  to  carry  out  this  system  of  cattle  and  hide  inspection,  the  brand 
records  are  of  first  importance,  as  these  records  show  the  desi<?n  of  a 
brand,  the  location  it  is  to  be  placed  on  the  animal,  the  name  and  address 
of  the  recorder  and  the  place  where  the  cattle  so  branded  j^enerally 
range.  A  list  of  these  records  is  compiled  with  due  regularity  and 
furnished  to  inspectors,  whereby  they  may  be  fully  informed  as  to  the 
ownership  of  any  branded  animal  coming  under  their  observation  at 
time  of  inspection. 

As  a  further  benefit  to  the  cattlemen,  the  state  brand  records  made 
it  possible  to  remedy  the  law  pertaining  to  the  sale  of  estrays.  Chapter 
726,  an  act  approved  June  o,  1921,  requires  that  before  any  person  can 
sell  any  branded  cattle  as  an  "e.stray"  he  first  must  give  the  Director 
of  Agriculture  ten  day's  notice  by  registered  mail  of  such  proposed 
.sale,  describing  the  brands  and  marks  on  the  estray  cattle,  in  order  that 
the  director  may  cause  search  to  be  made  of  the  registered  brands  on  file 
to  determine  the  ownership  of  the  estray  catth^  and  give  notice  to  the 
owner  before  date  of  sale,  where  sucli  cattle  may  be  found  and  claimed. 
The  need  for  this  law  is  undoubtedly  appreciated  and  could  only  be 
enforced  under  tlie  present  system  of  brand  registration.  ]\Iany  cattle- 
men now  avail  themselves  of  the  opportunity  to  refer  to  the  records 
in  order  to  ascertain  the  ownership  of  any  estray  cattle  they  may  find 
on  their  ranges  and  wlien  the  recorder  of  a  brand  on  such  reported 
estray  cattle  can  be  determined  this  office  thus  has  been  able  to  assist 
in  restoring  the  cattle  to  the  rightful  owner.  Our  success  in  this  work 
to  date  has  been  very  gratifying. 

It  fre(|uently  occurs  that  we  are  asked  to  find  the  owners  of  cattle 
carrying  brands  that  do  not  appear  on  our  records.  These  are  generally 
cattle  branded  with  "irons"  that  are  being  used  illegally  or  cattle 
brought  into  California  from  adjoining  states,  which  have  not  been 
rebranded  with  a  California  recorded  branding  iron. 

In  order  to  carry  out  the  brand  inspection  recpiirements  of  the  Hide 
and  Brand  Law,  it  was  necessary  that  a  sufficient  number  of  brand 
inspectors  be  appointed,  authorized  to  inspect  cattle  and  hides  for 
marks  and  brands  at  all  shipping  points  and  to  inspect  cattle  at  all 
slaughtering  estal)lishments  ])rior  to  slaughter.  On  account  of  the 
small  compensation  that  can  be  earned  by  many  of  these  inspectors, 
particularly  those  needed  to  make  brand  inspection  in  districts  where  a 
limited  number  of  shi|)ments  of  cattle  originate  and  where  the  loading 
corrals  were  far  apart  and  the  slaughter  houses  located  at  some  dis- 
tance from  the  home  of  the  inspector,  some  difficulty  was  had  in  secur- 
ing inspectors  properly  f|uaiified  to  perform  this  valuable  and  neces- 
sary .service.  A  good  inspector  is  hard  to  find!  Reading  brands,  at 
best,  is  a  difficult  job  and  only  men  who  have  had  experience  on  the 
range  can  be  considered  good  brand  inspectors.  In  the  fall  of  the 
year  when  the  liair  on  an  animal  is  long  and  hanging  over  a  brand,  it 
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is  oi'ton  (lifliuult  to  read.  An  insi)ector  should  bo  ablo  to  ivad  brands 
readily,  in  order  that  the  cattle  under  inspection  can  br  handled  witii 
as  little  disturbance  as  i)()ssibl('.  Such  exactinj;  work  as  this  and  the 
ex|)erience  necessary,  coujiled  with  the  inadecjuatc  compensation 
olVcred,  prevented  the  Depart nient  for  a  time  securing;  c<)iu|)etent 
inspectors,  and  the  service  was  carried  on  under  a  considerable  handi- 
caj),  owinjr  to  incompetent  and  univliable  men.  As  the  work  advanced 
and  the  cattlemen  bey:an  to  I'eel  the  resultant  benefits  arisinjj:  throu<,di 
the  efforts  made  to  enforce  the  law,  a  gratifyiufi:  cooperation  develoi)ed 
that  materially  assisted  the  Cattle  Protection  Service  in  improving  its 
inspection  force  to  the  extent  that  the  i)rotection  desired  by  the  cattle- 
men is  now  being  more  efliciently  given  and  our  inspection  iorce  greatly 
improved.  Our  field  brand  inspection  force  is  augmented  by  work  of 
a  nundx'r  of  recheck  insi)ectors  located  in  the  corrals  at  the  large 
slaugiitei-ing  centers  and  points  of  destination.  These  "recheck" 
inspectors  check  uj)  the  inspections  made  by  the  original  brand  inspec- 
tor. This  is  done  in  order  to  locate  any  cattle  rejjorted  a.s  missing. 
They  also  render  weekly  reports  of  all  cattle  arriving  at  these  points. 

The  table  below  shows  some  of  the  activities  of  this  work  : 

Number  of  cattle  inspected  since  tliis  work  started  in  1017 11,16.'},S50 

XuinlKT  of  cattle  iiisiicctod  during  year  1027 l,4fts,00."{ 

XuiiilxT  of  lieoii.sed  slauKlitercrs  in  W27 1,071 

Number  of  new  brands  recorded  in  l!tli7 i)S7 

Number  of  old  brands  continued  in  force  in  1927 10,000 

The  methods  employed  in  stealing  cattle  have,  like  most  all  other 
activities,  undergone  great  changes  in  the  pa.st  few  years.  In  former 
\ears,  when  cattle  rustling  was  resorted  to  as  a  means  of  earning  a 
livelihood,  it  was  the  custom  to  drive  the  cattle  away  on  foot,  sometimes 
re(iuiring  the  .services  of  several  men  and  horses  for  days  until  they 
could  be  diiven  to  .some  i)lace  of  concealment  or  until  they  could  be 
dispo.sed  of  through  a  slaughtering  establishment.  The  slaughterer 
was  in  some  instances  an  associate  in  crime  but  in  many  ca.ses  was 
entirely  innocent  of  wrong  intent.  Since  the  advent  of  auto  trucks 
and  trailers,  however,  the  old  system  of  moving  cattle  on  foot  has 
largely  given  way  to  the  more  rai)id  metlutd  of  trans|tortation  by  truck, 
and  cattle  sometimes  stolen  as  late  as  midnight  are  slaughtered  early 
next  morning  at  some  point  a.s  much  as  125  miles  away.  The  neces- 
sity of  promptly  reporting  to  the  office  of  Cattle  Protection  Service 
the  loss  of  cattle  by  theft  is  therefore  evident.  In  such  cases,  all  hide 
and  bi-and  insi)ectors  in  important  slaughtering  cenfer.s,  as  well  as  all 
inspectors  in  suri'ounding  count i-y,  are  immediately  notified. 

In  the  la.st  year,  largely  through  efforts  of  representatives  of  thi.s 
office,  fourteen  convictions  for  cattle  stealing  have  been  .secured,  (one 
on  third  trial)  the  culprits  in  all  but  one  ca.se  getting  i)enitentiary 
.sentences.  This  oflice  has  consistently  o))posed  i»robation  with  the 
result  noted  above. 

To  estimate  the  value  of  the  service  |H'rformed  by  this  inspection 
system  would  be  as  difficult  as  to  estimate  the  niimber  of  accidents 
prevented  by  a  traffic  officer  stationed  at  a  street  crossing.  The  very 
])resence  of  the  traffic  officer  often  prevent.s  accidents  that  might  occur, 
r.rand  inspectors  prevent  the  illegal  shipun-nt  and  slaughter  of  cattle 


MONTHLY   BULLETIN,  721 

tliat  iiii};lit  and  did  liapi)»Mi,  pirvions  to  tlic  oiKU'liupiit  of  the  Hide  and 
IJraiul  Law.  In  tlie  last  decade,  crime  has  increased  to  a  most  alarm- 
inp:  extent  in  all  parts  ol"  tlie  country.  With  such  conditions  prevail- 
intj  and  with  the  very  hi^h  price  of  cattle,  it  is  thoufilit,  were  it  not  for 
the  protection  this  hiw  affords,  that  cattle  st<'alin<r  would  assume  tre- 
mendous proi^ortions. 

It  is  the  aim  of  the  Depart iiiciit  coiihiiiionsly  to  improve  its  l)i-;iiul 
inspection  ser\'ic(\ 

RAISING  HIGH  PRODUCING  HEALTHY  DAIRY  CALVES 
A  PROFITABLE  PURSUIT 

Cy  S.  O'Tuoi.K,  Siipeiiutoiuloiit  Tuberculosis  Control. 

TilK  IXCKEASTNd  efforts  to  eradicate  tuberculosis  from  cattle 
are  maivin<r  it  difficult  for  many  dairymen  to  obtain  healthy 
producinir  cows  to  replace  tho.se  fountl  diseased.  This  method 
of  keepinp:  up  herds  is  much  more  expensive  than  formerly  because 
of  the  increased  cost  of  beef  and  the  shortage  of  dairy  cows. 

On  account  of  the  prevailing  situation  we  find  an  increasing  valu- 
ation of  young  dairy  stock  and  milk  cows.  After  carefully  considering 
these  facts  it  api)ears  that  the  progressive  dairymen  with  adequate 
facilities  will  find  it  not  only  practicable  but  economical  to  undertake 
the  raising  of  his  own  young  stock. 

Success  in  such  a  venture,  however,  depends  to  a  large  extent  U])on 
the  judgment  exercised  in  selecting  calves  from  known  liigh-]n"oducing, 
well  nourished,  healthy  animals,  and  in  the  i)roper  feeding  thei-eafter 
under  appropriate  sanitary  conditions  until  they  have  readied  the  age 
when,  under  ordinary  conditions,  they  will  require  but  little  individual 
attention. 

With  the  present  demand  and  prevailing  ])rices  for  marketable  dairy 
products,  efforts  have  been  macle  to  conserve  these  commodities  for 
htiman  consumption,  and  to  substitute,  in  a  large  measure,  their  by- 
])roducts  or  otlier  ingredients  for  the  feeding  of  young  calves. 

It  has  been  estimated  by  the  United  States  Department  of  Agriculture 
that  about  four-fifths  of  all  daii-y  calves  are  raised  on  sejiarated  or  .skim 
milk,  Avith  grain  sub.^tituted  to  supply  the  fat  removed.  Some  dairy- 
men who  resort  to  this  method  of  calf  feeding  find  it  convenient,  eco- 
nomical, and  sanitary  to  purchase  the  cheaper  grades  of  skim  milk 
powder  in  large  amounts  and  mix  it  in  the  i)roper  proportions  with 
water  or  other  lifpiid  ingrediejits  at  the  time  of  feeding. 

The  use  of  skim  milk  powder  for  this  ])urpose  has  been  tried  out 
successfully  in  various  parts  of  the  country  by  dairymen  desiring  to 
build  U[)  clean  herds  to  replace  those  having  higli  percentages  of 
reactors. 

It  seems  tliat  a  similar  plan  might  with  profit  be  adopted  on  a  larger 
scale  in  California,  in  order  to  sui)i)ly  the  demand  for  healthy,  high- 
producing  heifers  to  replenish  clean  herds  maintained  i)rincipally  for 
milk  production.  This  method  of  raising  healthy  calves  sliould  appeal 
also  to  dairymen  who  i)asteurize  their  dairy  products  produced  by 
tuberculous  cows  which  are  retained  until  they  have  yielded  their 
value  in  milk. 
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Duriiifr  the  past  few  years,  skiju  milk  powilcr  lias  appeared  on  the 
market  (piite  extensively.  The  prodnet  is  i)repar<'(l  hy  evai)()rat in^r  tlie 
moistni-e  from  ordinary  skim  milk.  It  is  not  to  he  re«rar(h'd  as  a  mill< 
snhstitnte  hceanse  it  eontains  all  the  food  elements  of  the  li(piid  hy- 
])rodnet  ^vith  oidy  the  water  removed.  Ry  addinjr  one  ponnd  of  this 
material  to  nine  i)onnds  of  water,  it  is  extremely  difficult  to  distinpruish 
it  from  the  orijrinal,  and,  aceording  to  result.s  ohtained  by  experiments 
in  feedinpr  this  mixture,  calves  fed  on  it  do  not  appear  to  detect  the 
(lifTcrenee  between  it  and  the  fresh  i)roduet  from  which  it  is  derived. 

Followinfr  is  the  procedure  recommended  for  ])reparinjr  the  mixture: 
"The  water  should  be  at  a  temperature  of  100  Fahreidieit.  Tlu' 
powder  usually  fjoes  into  solution  very  easily.  In  case  of  lumps  it 
will  ))ay  to  sift  before  attemptin<r  to  mix.  It  uuiy  be  necessary  with 
certain  brands,  to  add  just  enoufrh  water  to  the  ])owder  to  form  a  thin 
paste,  stir  until  no  dry  jiarticles  are  visible,  then  add  the  remainder 
of  the  water  and  stir  until  the  paste  is  all  in  solution.  The  mixture 
is  now  exactly  the  same  as  skim  milk" 

There  are  several  advantajres  in  feediufr  diy  skim  milk:  it  is  clean, 
keeps  well,  is  easy  to  lumdlc  can  be  jjrepareil  easily,  and  the  quality 
is  uniform. 

A  number  of  lu-uids  of  skim  milk  ])ow(]er  are  now  on  the  market, 
and  nuiy  be  obtained  in  small  lots  or  in  barrels  of  various  sizes. 

HOW  TO  FEED  YOUNG  CALVES 

The  selection  of  a  suitable  place  on  which  to  undertake  a  jiursuit 
of  this  kind  should  receive  careful  consideration  in  order  to  avoid 
exjjosure  of  the  calves  to  any  transmissible  disea.se  that  jtreviously 
mifrht  have  contaminated  the  land.  Thou^di  desirable,  it  is  not  essen- 
tial that  the  calves  be  far  removed  from  t\ibercidous  herds,  provided, 
the  projx'r  jjrecautions  are  taken  airainst  the  transmi.ssion  of  infec- 
tion therefrom.  If  the  calves  are  obtained  from  various  sources,  they 
should  be  removed  from  their  dams  as  soon  as  possible  after  the  first 
nursijip:  of  the  colostral  milk  which  aids  in  stinudatin;;  dijrestion. 
However,  in  tlie  event  th"  dam  is  tuberculous,  then,  if  possible,  the 
calf  should  be  removed  when  dropju'd.  and  fed  pa.steurized  milk  or 
raw  milk  from  a  known  healthy  cow  for  a  week  or  ten  days.  If  the 
whole  milk  fed  to  calves  is  very  rich  in  butterfat,  it  should  b«'  reduced 
to  about  four  i)er  cent  by  dilutin«?  with  skim  milk  or  water.  Also  it  is 
imjiortant  that  any  liquid  feed  for  youufr  calves  should  be  fed  as 
nearly  as  possible  at  a  temperature  of  100     F. 

When  a  calf  is  removed  from  its  dam  before  niirsiuir.  theie  may  be 
ad(b'd  to  the  first  feeding'  of  milk  a  tablespoonful  of  castor  oil  to  pro- 
mote bowel  actifm.  A  fair  knowledfre  of  the  care  and  mana<rement  of 
calves  is  essential  to  success  in  such  an  undertakiufT  in  ord<'r  to  avoid 
the  develoimu'ut  of  serious  dif.'estive  disturbances  from  improi)er  feeil- 
ingr  and  insanitary  surround iu<rs.  In  raisin;:  calves  by  hand,  the  most 
common  trouble  experienced  is  indigestion  or  .scours  caused  from  over- 
feediuf?,  or  by  the  feedinp  of  cold  or  sour  milk. 

Determining'  tin-  amount  to  feed  a  very  youn^  calf  is  of  the  utmost 
importance.  It  is  nuich  better  to  feed  a  little  less  than  the  animal 
re(|uires  than  to  overfeed.     Small  calves  should  be  started  feeding  on 
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not  inoro  than  ci<j:lit  pounds  and  larjjer  ones  on  ten  pounds  per  day 
duriiiji'  the  first  week.  A  gradual  increase  of  one-half  pound  at  a 
time  can  then  be  made.  About  tliree  or  four  days  sliould  bo  allowed 
to  elapse  after  each  increase  is  made,  and  if  at  any  time  scouring  is 
iioteil.  the  amount  should  be  reduced.  The  change  from  whole  milk 
to  skim  milk  can  be  commenced  with  safety  Avhen  the  calf  is  a  week  or 
ten  days  old.  This  should  be  done  gradually  by  adding  one-half  to  a 
pound  of  skim  jnilk  daily  depending  on  the  size  and  vigor  of  the  animal. 
When  the  change  has  been  completely  effected,  the  amount  of  .skim 
milk  fed  daily  should  be  gradually  increased  to  sixteen  to  eighteen 
l)ounds  per  day.  If  desired,  an  additional  amount  up  to  twenty  pounds 
daily  may  be  fed  when  the  calf  is  four  and  one-half  to  five  months  old. 

Placing  of  grain  in  the  milk  is  inadvisable.  This  portion  of  the 
ration  should  be  fed  after  the  milk  is  consumed.  A  number  of  dif- 
ferent cereals  are  utilized  for  this  purpose.  However,  for  California 
conditions,  rolled  barley  or  ecjual  i>arts  of  rolled  barley  and  oats  may  be 
fed  with  good  results,  although  cracked  corn  is  considered  the  best 
grain  substitute  for  the  fat  deficiency  in  skim  milk. 

In  teaching  the  calf  to  eat  grain,  place  a  small  amount  of  bran  or 
.shorts  on  the  tongue  just  after  it  has  finished  drinking  its  milk,  and 
while  it  is  still  sucking  its  tongue.  In  this  way,  the  animal  becomes 
accu.stomed  to  the  taste  of  grain,  which  it  will  eat  thereafter  from  the 
pail,  and,  later,  from  a  box  placed  at  a  convenient  height  from  the 
floor  or  ground.  When  a  vigorous  calf  is  about  two  weeks  old,  it  .should 
be  provided  with  a  small  amount  of  roughage  such  as  a  good  quality 
of  alfalfa  or  clover  hay. 

WHY  RAISE  GOOD   HEIFER  CALVES 

In  some  sections  of  the  country,  where  there  is  a  heavy  demand  for 
the  entire  production  of  whole  milk,  skillful  feeders  have  rai.sed  calves 
successfully  on  milk  substitutes  such  as  bean  soup  and  various  calf 
meal  preparations.  Satisfactory  results  in  this  undertaking,  however, 
re(iuire  exceptional  knowledge  of  calf  dietetics. 

The  raising  of  good  heifer  calves  should  ai)])eal,  ])articularly,  to 
(twners  of  accredited  herds  and  ranchers  in  modified  accredited  areas. 
First,  calf  heifers  and  young  cows  conunand  a  good  price,  and  ready 
buyers  may  be  found  among  raw  milk  dairymen  in  practically  any 
section  of  the  state  where  there  is  a  large  market  for  dairy  products. 

The  supply  of  such  cattle  in  California  falls  considerably  short  of  the 
demand  at  the  present  time,  and  dairymen  with  appropriate  facilities 
should  find  the  raising  of  healthy  calves  of  good  quality  a  means  of 
materially  increasing  their  income.  From  the  present  outlook,  it 
appears  that  with  a  business  of  this  kind  well  established,  it  might  be 
found  sufdciently  profitable  to  warrant  its  development  into  a  major 
activity  even  by  ranchers  or  others  not  inclined  to  engage  in  general 
dairying.  There  is  available  considerable  land  at  moderate  prices  in 
various  sections  of  the  state  suitable  for  this  i)urpose,  and  it  would 
api)ear  that  i)ersons  seeking  opportunities  in  agriculture  might  find  it 
l)rofitable  to  include  in  their  activities  the  raising  of  some  healthy 
dairy  calves  for  which  there  now  exists  a  favorable  market  in  Cali- 
fornia. 
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REPORT  OF  DIVISION  OF  CHEMISTRY  FOR  1927 

KiKMAN  TiiOMisoN,  Chief. 
FERTIIilZER    CONTROL 

THE  use  of  commercial  fertilizers  for  improving:  the  fertility  of 
the  soil  has  shown  a  prradual  and  steady  increase  over  the  past 
twenty  years  until,  at  tlie  present  time,  tlie  manufacture  and  sale 
of  fertilizer  materials  has  become  an  industry  of  considerable  impor- 
tance in   itself. 

Since  the  enactment  of  the  first  ffrtili/ei-  control  law  in  1!)()M  the 
reports  of  sales  show  that  the  tonna<;e  has  increased  from  approxi- 
mately DOOO  in  1904  to  i)4,()()()  in  1<)2(J.  The  complete  tonnajre  reports 
for  1027  are  not  yet  available,  but  it  is  estimated  that  it  will  be  about 
lOO.OOO  tons. 

This  is  a  natural  consequence  in  the  d('veloi)mcnt  of  any  a<rricultural 
community.  Althoujrh  the  natural  fertility  of  the  soil  nmy  have  been 
very  hi<rh  in  the  l)e<,Mnnin<jr,  it  <iradually  becomes  dejileted  of  its  i)rin- 
cipal  j)lant  food  elements  by  the  cultivation  and  crop])infr  iiraeticed  in 
intensive  afjriculturc  until  it  is  necessary  to  maintain  the  l)a]ance  by 
the  addition  of  commercial  fertilizers. 

The  chemical  elements  most  likely  to  be  deficient  in  a  poor  soil  are 
nitropren.  j)hos])horus  and  potassium,  and.  as  a  conse(|uence,  the  term 
"  fei-tilizer"  is  applied  to  materials  which  contain  either  one,  two  or 
all  three  of  these  elements.  \Vhile  the  term  "conunercial  fertilizer" 
is  not  specifically  defined  in  the  fertilizer  act.  it  is  evident  from  a 
i-eadinjr  of  its  ])rovisions  that  it  i.s  inteiuled  to  apply  to  materials 
carryiufT  only  these  three  elements.  AVhile  it  has  been  known  for  a 
lonpr  time  that  ten  elements  were  ab.solutely  neccs.sary  for  i)lant  pro- 
duction, it  was  believed  that  seven  of  these  were  normally  present  in 
siitHcient  rpumtity.  Recent  investijrations  have  shown,  however,  that 
not  only  are  the.se  elements  often  lackinj;  or  jirescnt  only  in  a  state 
iHuiva liable  to  plants,  but  other  elements  heretofore  considered  unnec- 
essai-y  or  eveji  undesirable  have  marked  benefieial  eflfects  when  present 
even  in  minnte  f|iiantity. 

While  fertilizer  control  work  heretofon-  has  consisted  pi-incipally  of 
analyzinjr  these  products  for  nitropren.  jihosphorus  and  potassium  in 
their  various  form.s  to  determine  their  a}rreement  with  the  {ruarantee. 
it  is  f)bvious  that  in  the  light  of  the  newer  knowledjre  materials  not 
hitlierto  considered  of  value  in  plant  nutrition  will  l)e  offered  for  sale, 
claimiiifr  effects  which  nuiy  or  may  not  be  JMstifie<l.  Itecoirnizintr  such 
a  |)rol)ability.  the  le^'islatnre  of  1!)27  jiassed  an  amendment  to  the 
fertilizer  act  <rivin<r  the  Director  of  Ajrriculture  the  |)ower  to  refuse 
or  cancel  i-e«;istration  of  materials  that  are  of  little  value,  are  injurious, 
or  for  wliich  fal.se  or  mislejidinir  claims  are  made.  This  should 
materially  strenfjlhen  the  law  aini  jtrovide  an  added  sjifeiruard  to  the 
consumers  of  these  products. 

The  analytical  worl<  of  the  past  year  has  shown  that  by  far  the 
L'reatest  number  of  deficiencies  are  in  the  element.  nitro<ren.  ami  par- 
ticularly in  or^';inic  nitropren.  Sine<'  nitropren  i.s  much  the  most  expen- 
.sive    eontitueiit    of    fertilizers,    this    miirlit    !)«■    expected    jis    ;i    iiiitural 
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consequencp.  IIowovci-,  tlic  scari-ity  of  tho  "organic  ammoniates"  such 
as  tankaprc,  fish  sciaj),  blood,  etc.,  is  becominj?  more  pronounced  from 
year  to  year,  niaUin<r  it  difficult  to  obtain  sufficient  (juantities  at 
reasonable  prices  for  fertilizer  needs.  Tiiis  .situation  is  caused  by  an 
increased  use  of  these  products  in  the  preparation  of  animal  and 
poultry  feeds. 

Tn  the  enforcement  of  the  fertilizer  act  durinj?  the  year  there  were 
nine  prosecutions  for  deficiencies  in  composition.  All  of  these  resulted 
in  convictions  and  the  usual  fines  were  imposed.  Many  other  cases 
where  deficiencies  were  found  have  been  adjusted  by  rebates  to  the 
consumer  commensurate  with  the  amount  of  the  deficiency.  Ninety- 
five  fertilizer  licenses  and  forty-one  ajjricultural  mineral  licenses  were 
issued  durino:  the  year  to  manufacturers  and  dealers.  Four  hundred 
twenty-five  official  and  one  hundred  forty-three  unofficial  samples  of 
fcrtilizei-s  were  analyzed  in  the  laboratory.  Also  thei-e  were  ninety- 
four  official  and  twenty-six  unofificial  samples  of  a«rricultural  minerals 
analyzed. 

FERTILIZER  SALESMEN  CONTROL 

The  le<rislature  of  1927  passed  an  act  still  further  extending  the 
frovernmental  control  of  the  sale  of  fertilizers.  This  is  known  as  the 
fertilizer  .salesmen's  act  and  provides  that  all  persons  or  firms  engaged 
in  the  sale  of  fertilizers  must  be  licensed  by  the  Department  of  Agri- 
culture. "Wliile  the  license  fee  is  nominal,  the  Director  of  Agriculture 
is  authorized  to  refuse  or  revoke  licenses  for  cause  and  the  ))enalty  for 
selling  fertilizers  without  a  license  is  rather  severe.  Although  this  law 
was  in  effect  oidy  the  last  five  months  of  the  year,  it  was  found  very 
useful  in  curbing  some  rather  extravagant  claims  that  were  being  made. 

This  law  has  attracted  wide  attention  throughout  the  United  States 
and  is.  without  doubt,  the  mast  advanced  step  in  this  direction  yet 
taken  by  any  state.  It  is  worthy  of  note  that  this  law  was  sponsored 
from  1ht>  lieginning  by  the  Califf)rnia  Fertilizer  A.ssociatiou,  an  organi- 
zation of  manufacturers  and  dealei-s,  and  is  a  recognition  by  them  cf 
the  fact  that  a  .sane  and  reasonable  fertilizer  control  is  of  as  much 
protection  to  them  as  to  the  purchasers  of  their  products. 

ECOXOMK"    POISON    CONTROL 

The  economic  poison  act  is  designed  to  regulate  the  .sale  of  all 
materials  intended  for  the  control  of  all  animal  and  plant  pests.  It  is 
quite  evident  that  this  includes  a  wide  range  of  substances  and  mix- 
tures, and  while  many  are  recognized  preparations  w]u)se  efficiency  is 
beyond  question,  there  are  many  otlier  new  and  untried  mixtures  for 
wliich  extravagant  claiias  are  made.  The  law  ])resumes  that  some 
in((uiry  as  to  tlie  efficacy  of  these  preparations  will  be  made  l)efoi-e 
licenses  for  their  .sale  are  granted.  Although  the  Division  of  Chemistry 
is  without  adequate  facilities  for  the  practical  testing  of  many  of  these 
nostrums,  many  licenses  are  witldu-ld  until  obviously  extravagant  and 
untrue  .statement.s  are  eliminated  from  labels  and  advertising  literature. 

The  Division  of  Chemistry  definitely  has  committed  itself  to  the 
policy  of  standardizing  materials  which  are  connnonly  used  for  definite 
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])urposo.s.  Tlu'  law  cinpowcrs  tlio  Director  of  Afrriculturc  to  make  siieh 
rules  and  rej^iilations  as  aj)i)ear  to  him  neeessary  for  its  proper  enforce- 
iiuiit.  Under  this  provision  he  can  estahlisli  speeilieations  for  a  certain 
product  and  prohibit  its  sale  under  the  usual  trade  luinie  if  it  does  not 
comply  with  these  specifications.  The  effect  of  such  a  rulin'»  is  to 
standardize  the  product  so  that  all  brantls  found  on  the  market  are  of 
uniform  (pudity  and  insure  to  the  user  more  de])endal)le  results.  In 
carrying  out  this  policy  a  rulinjr  was  issued  in  19l2G  establishinpr  speci- 
fications for  basic  arsenate  of  lead.  This  j>roduct  has  very  definite  uses 
and  is  particularly  desii-able  in  the  control  of  codlinp:  moth  on  valnuts 
since  there  is  less  dan<rer  from  burninj;  by  its  use.  Previous  to  the 
issuance  of  this  rulinjr  many  brands  of  so-called  basic  arsenate  of  load 
were  in  reality  mixtures  of  acid  and  basic  arsenate  and  their  use  often 
resulted  in  severe  injury  to  the  trees.  Since  this  nUinp:  has  been  in 
effect  no  rejiorts  of  injury  of  this  kind  have  been  received  and  it  is 
IH'oposed  to  i.ssue  a  similar  ruling  on  lime  sulphur  solutions  during  the 
present  year. 

During  the  calendar  year  IDl'T  four  hundred  Iwo  licenses  were  issued 
for  the  sale  of  economic  poisons.  Of  these,  one  hundred  twelve  were 
exempt  from  the  fee,  being  either  for  issue  to  public  officials  or  for 
the  .sale  of  household  remedies  who.se  value  was  less  than  $.")()()  jier 
year.  Seven  hundred  fifty-nine  oflficial,  and  one  hundretl  sixty-six 
unofjficial  samples  were  analyj^ed  in  the  laboratory  during  the  year. 

SrifAY  RESIDUE  CONTROL 

Following  the  exi)eri('nce  of  ll)2(i  llie  spi-ay  residue  work  wa.s  con- 
tinued and  considerably  extended.  In  February,  1927,  a  meeting  of 
officials  of  the  United  States  Bureau  of  Chemistry  with  repi-esentatives 
of  the  shippers,  growers  and  law  enforcement  oOicials  of  the  Pacific 
slope  states  was  held  in  Salt  Lake  City.  It  was  agreed  at  this  meeting 
that  while  the  acid  dipping  ju-oce.ss  for  the  removal  of  spray  residue 
had  been  shown  to  be  eflicient  and  entirely  ])ractical.  there  had  not 
been  sufficient  time  to  develop  economical  equipment  for  this  purpose, 
and  therefore  some  leniency  should  be  shown  for  the  year  li)27.  The 
representatives  of  the  United  States  liui-eau  of  Chemistry  then  stated 
that  while  their  official  toleraiu-e  would  be  .01  of  a  grain  of  arsenic 
trioxide  per  pound,  no  seizures  or  prosecutions  would  be  made  during 
the  sea.son  of  1027  if  the  fruit  did  not  carry  more  than  .(•2')  grains  per 
l)oun(l,  but  that  a  tolerance  of  .01  grain  woidd  be  insisted  upon  for 
192.S  and  thereafter.  The  result  of  this  was  that  a  double  .standard 
for  1027  was  establisiied — .02')  of  a  grain  per  pound  for  domestic  shij)- 
ments,  and  .01  of  a  grain  for  export  shipments. 

Following  this  nu'eting  a  bill  was  drafted  and  j)resented  to  the  legis- 
lature specifically  providing  U\r  the  control  of  sj)ray  residue  on  fruits 
and  vegetables  and  charging  the  Department  (»f  Agriculture  with  its 
enforcement.  With  several  amendments  this  bill  was  passed  and 
approved  l)y  the  (Jovernor  on  May  2S.  1027.  and  becjune  effective  at 
once  as  an  emergency  measure. 

The  policy  of  the  Department  of  Agriculture,  in  the  enforcement  of 
this  act.  is  to  instruct  tlie  grower  hnw  to  condition  his  fruit  so  it  will 
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luort  tlic  n'(|uironioiits  ol"  licalth  .lutliorities  on  arrival  at  its  destina- 
tion. All  inspections  are  made  in  tlie  field  ajid  iiackint;  house,  and 
all  qnestionablo  fruit  is  held  at  the  souree  until  it  has  been  satisfac- 
torily reeonditioned.  Thereby  much  needless  exjjense  and  loss  is  pre- 
vented and  this  policy  <;enerally  meets  with  the  hearty  approval  of  the 
<r rowers  and  shippers. 

Tn  1926  our  inspection  was  limited  to  iiiterstate  and  export  ship- 
ments of  ai)i)les  and  pears  only,  but  in  1927  the  field  was  extended  to 
include  intrastate  shipnuMits  as  Avell,  and  also  ve<retables  as  well  as 
fruils.  In  Los  An<reles  and  Orange  counties  there  are  lai'<:'e  acreafjes 
of  peppers  and  tomatoes  which  usually  are  du.sted  heavily  with  arseni- 
cal dusts.  The  tomatoes  are  marketed  in  a  firm  condition ;  having  a 
.smooth  surface  they  can  be  wiped  easily  and  therefore  offer  no  special 
difficulty.  With  peppers,  however,  the  rough  surface  prevents  satis- 
factory wiping,  and  it  Avas  necessary  to  wasli  them  with  acid.  Since 
there  had  been  no  previous  experience  with  acid  on  peppers  some 
l)reliminary  tests  were  made  which  indicated  that  no  injury  resulted 
when  the  peppers  were  sound,  so  this  ])ractice  was  followed  quite 
generally. 

Spray  residue  conditions  in  California  vary  widely  in  ditferent 
districts.  Some  spray  very  lightly,  while  others  spray  very  heavily. 
The  Santa  Clara  Valley  and  Yucaipa  districts  are  probably  the  heaviest 
users  of  spi-ays,  and  it  is  impossible  to  bring  their  fruit  down  to  the 
export  tolerance  exce|)t  by  acid  washing.  This  method  was  widely  used 
in  the  Santa  Clai'a  \';dley  on  ])ears  this  year  with  entire  satisfaction. 
With  proper  e(|uij)nu'nt  the  cost  of  the  treatment  is  very  low  and  no 
reports  of  danuige  in  storage  have  been  received.  In  the  Yucaipa  dis- 
trict neither  wiping  nor  washing  equipment  has  been  installed  generally 
and  hand-wiping  commonly  is  practiced.  With  the  lowered  tolerance 
for  1928  it  is  believed  that  this  district  will  have  considerable  difficulty 
in  meeting  the  recpiirements. 

The  enforcement  of  this  law  re(iuii'es  the  employment  of  a  number 
of  inspectors  for  about  four  or  five  months  in  each  year,  the  number 
varying  ctmsiderably  during  that  time.  A  maximum  of  thirteen  men 
was  employed  in  1927.  It  has  been  deemed  advisable  to  retain  the 
luu'leus  of  an  organization  from  year  to  year,  and  accordingly  one 
chief  ins|)ector  and  one  chemist  in  Sacramento  and  one  insjiector  in 
Los  Angeles  are  pei-manent  employees. 

All  export  shipments  require  a  certificate  of  chemical  analysis  and 
this  .service  was  given  by  the  Division  of  Chemist i-y  free  of  charge.  In 
order  to  facilitate  these  .shipments  three  field  laboratories  were  estab- 
lished, one  at  Sebastopol,  one  at  San  Jose  and  one  at  Watsonville,  and 
two  additional  chemists  were  employed.  Some  of  this  work  also  was 
done  by  the  pei-manent  laboratory  in  Sacramento.  A  total  of  1540  such 
aTialyses  was  made  dui-iug  the  season,  nearly  all  repre.sent ing  carload 
lots.  Export  shipments  made  from  the  Watsonville  district  throughout 
the  winter  are  taken  care  of  by  the  Sacramento  laborator}-.  There 
have  been  no  domestic  seizures  and  only  two  reports  have  come  from 
Kngland  that  excessive  residue  was  fouiul  on  Califoi-jiia  fruit.  There 
were  no  prosecutions  for  violations  of  the  law. 
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SOME    DATA    CONCERNING    THE    COMPOSITION    OF    CALI- 
FORNIA CREAMS 

By  N.  C.  Smith,  Actinp  ChemiMl  in  CliaiKf.  Hairy  LaLoratory,  Division  of  Chemistry, 
Slate  Department  of  Agriculture. 

IXTRODUCTIOX 

TlIK  l);iiiy  Laboratory  is  frequently  called  upon  to  (letci-iiiine 
wliellu'r  or  not  cream  has  been  adulterated  by  the  addition  of  a 
iieutralizer  for  the  j)urpose  of  neutrali/inf?  acidity  that  had 
developed.  Likewi.se  it  is  the  duty  of  this  laboratory  frecpu'utly  to 
examine  cream  suspected  of  adulteration  with  forei<j^n  fats  or  oils.  The 
work  reported  in  this  paper  was  undertaken  in  order  that  we  niijrht 
.secure  some  information  rejiardin*?  the  normal  compositioi\  of  Cali- 
fornia creams  as  rejjards  their  ash  content,  its  composition  and  reaction, 
and  the  chemical  and  physical  ])roi)erties  of  the  bntterfat. 

Section  10  of  the  (ieneral  Dairy  Law  of  this  state  i)r(»hibits  tlic  addi- 
tion of  any  chemical  to  dairy  pivxlucts  for  the  purpo.se  of  arrfstin*; 
fermentation  or  ]u-eventin<r  the  prf»<,'re.ss  of  normal  fermentative  or 
juitrefaetive  processes.  It  is  eonceivablc  that  unseruj)ulou.s  (hiirynien 
or  creamei'ies  may  alter  the  reaction  of  this  crciim  by  the  addition  of 
neutralizer  to  cream  in  which  fermentation  had  i>roceeded  to  a  con- 
siderable extent,  thereby  marketing  a  product  as  first  prade  which  in 
n^ality,  from  an  acidity  standpoint,  should  be  cla.ssed  in  jrrade  two  or 
prra(h»  three.  Similarly,  a  sli<j:htly  sour  cream  may  be  made  sw<'et  aiul 
sold  as  sweet  cream.  It  is  not  believed  that  this  practice  is  ind)d<r<'d 
in  to  any  considerable  extent;  yet  it  is  essentially  the  fum-lion  of  the 
Department  of  Afrriculture  and,  specifically,  of  this  laboratory  to 
detect  this  form  of  adulteiation.  or  deee])ti(m  when  it  occurs.  Any 
neutralizin<r  material  used  would  be  found  in  the  ash  of  the  cream 
and  would  cause  an  increa.se  in  the  alkalinity  of  the  a.sh  of  a  cream 
neutralized  in  proportion  to  the  amount  of  the  ajrent  used.  It  is 
uiuler.stood.  of  course,  that  the  common  use  of  neulralizers  in  cream 
intended  for  buttei-  makin<r  is  not  considered  in  this  di.scussion.  Spe- 
cific i)rovision  is  made  for  the  use  of  alkalies  and  of  salt  in  the  nuinu- 
faclui-e  of  butter  in  the  California  Daily  Law.  (Section  10  and  Hepu- 
latioii  III,  jiarafrraph  2  of  the  (leneijil  Dairy  Law.) 

The  calcium  content  of  the  ash  of  milk  and  of  products  derived  from 
milk  ha.s  been  determined  by  .several  investi<ralorsand  rei)()rted  by  Wich- 
mann  (1).  Leach  (2)  {jives  the  percenta<re  of  calcium  oxitle  in  the 
ash  of  ty|)ical  milk  as  20  per  cent.  lUytli  (.J)  found  from  17.31  to 
27.55  with  a  mean  of  22  jxt  cent.  Tibbies  (4)  quotes  an  analysis  by 
Serolh  rej)ortin<;  calcium  oxide  as  21.4.')  ])er  cent  of  the  a.sh  of  milk. 
Kfistler  (^5)  reports  values  for  calcium  oxide  in  the  ash  of  milk,  cream, 
buttermilk  and  butter.  His  maximum  and  iniiiiiiiMin  fiirnrt's  are  jriven 
in  Tal)le  Xo.  1. 

TABLE    No.    1 

Percentages  of  Calcium  Oxide  in  the  Ash  of  Dairy  Pooducts.  as  Calculated  by  Kostler 

No.  of  Calcium  Oxide  in  Aah 

Substance                                                      analyses  Mojcimum  %             Minimum  cfn 

Milk    10  24.63                            22.24 

Skim    milk    1  2*.48  

Cream    1  23.09  

Buttermilk    19  24. .'.S                            21.22 

Butter   11  22.03                         20.07 


.53 

.69 

51.4 

66.3 

20.r. 

23.1 

.123 

.161 
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Wiphniann  ((])  found  in  twciily-two  Denver  creams  before  liniinfr. 
the  followintr  vnliies  for  ash.  alkalinity  of  ash.  ealeiuni  oxide  in  Hit-  ash, 
and  caleiiiin  oxide  in  the  ereain.  which  appeal'  in  Table  Xo.  2. 

TABLE    No.    2 
Analysis  of  Ash  of  Denver  Creams   Before   Liming  According  to   Wichmann 

Maximum       Minimum         Average 

Ash,    (fat  free  b.isis)    % .83 

Alkalinity  of  ash*    (fat  free  basis) 78.4 

CaO  in  the  ash.   f^ 25.0 

CaO  in  cream   (fat  free  basis)    % .193 

•Ml.  of  N/10  HCl  per  100  grams  of  cream  (methyl  orange  indicator). 

On  the  basi.s  of  his  analy.ses  Wichmann  p:ives  what  appear  to  be 
con.servative  maximum  values  for  unneutralized  cream: 

Alkalinity  of  ash  on  fat  free  basis   (c.c.  N/10  acid  per  100  grams) 80.00 

CaO  in  croam  on  fat  free  basis,  per  cent .20 

CaO  in  ash,  per  cent 25.00 

Richmond  (7)  .states  that  the  composition  of  the  ash  of  cream  differs 
in  no  respect  from  that  of  milk  and  fjives  23.41  per  cent  CaO  as  the 
fijrure  for  lime  accordin<i:  to  Fleislimann. 

Altliou<rh  some  fi<;nres  for  ash  content  and  for  alkalinity  of  ash  have 
been  obtained  on  cream.s  in  other  sections,  values  for  California  creams 
are  not  available,  .so  far  as  we  have  been  able  to  a.scertain.  Hence,  in 
order  to  secure  a  basis  of  comparison  in  cases  of  suspected  neutraliza- 
tion it  was  deemed  advisable  to  accumulate  some  figures  on  the  ash 
content  and  the  alkalinity  of  the  ash  for  typical  California  creams. 

Another  pliase  of  the  investijration  is  concerned  with  information 
necessary  for  the  pro])er  enforcement  of  section  f).  para<rrapli  (a)  of 
the  General  Dairy  Law  which  defines  milk  fat  oi-  butferfat.  In  order 
that  any  adultei-ation  of  tlie  fat  i)resent  in  the  various  dairy  jjroducts 
miprht  be  detected  with  reasonal)le  s})eed  and  accuracy  it  was  con- 
sidered highly  desirable  tliat  certain  chemical  and  physical  constants 
be  determined  upon  the  purified  fat  separated  from  California  creams. 
It  has  long  been  known  that  these  constants  vary  somewhat  dejx'nding 
upon  kind  and  amounts  of  feed  received  by  the  cows,  breed  of  cows, 
period  of  lactation,  health  of  the  cow,  temperatuie  and  climatic  con- 
ditions, and.  .so-called  itlio.syncra.sies  of  the  cow.  It  is  fairly  well 
established,  liowever,  that  the  most  significant  and  characteristic  con- 
stants of  butterfat  produced  by  cows  in  good  health,  properly  cared 
for  and  maintained  on  a  sufficient  and  properly-  balanced  diet,  vary 
only  within  fairly  narrow  limits. 

The  federal  and  state  laws  ])lace  the  lower  limit  for  Keichert-Meissl 
number  at  24.  CSennine  butterfat  which  does  not  meet  this  standard 
requirement  is  exceedingly  rare  (9).  It  has  been  .shown  that  tlie 
saponification  value  varies  within  fpiite  narrow  limits  and  that  it  bears 
a  fairly  constant  relationship  to  the  liei('hei-t-.^Ieis.sl  number. 

Spitzer  &  Epple  (10)  found  from  the  analysis  of  500  samples  of 
creamery  butter  a  maximum  Keichert-Meissl  number  of  32.10,  a  mini- 
mum of  26.45,  with  an  average  of  29.91.  For  saponification  values 
they  found  a  maximum  of  232.6,  a  minimum  of  227.2.  and  an  average 
of  230.4.    Ilortvet  (11 )  reports  the  analyses  of  30  samples  of  Minnesota 


730  MONTHLY    BULLETIN. 

crcaiiitiy  biiftcr  which  sliow  valiics  ['ov  H^'iclicrt-Mcissl  nmiihcr  ;is 
iollows:  Maximum  ."{(). 7(5.  minimum  'J;"). hi),  averajic  2H.:{1). 

Wc  luive,  then,  ciulcavorfd  to  pn'scut  int'oi'iiiatidu  on  tiic  physical 
and  chemical  constants  of  fat  obtained  from  individual  dairy  herds  and 
some  from  composite  mixtures  rej)resentin^  larp:e  numbers  of  dairy 
herds.  It  i.s  recognized  that  the  number  of  samples  examined  is  small, 
yet  an  etTort  has  been  made  to  get  a  fair  representation  of  the  dairy 
sections  of  this  state.     (.See  Table  No.  3.) 

Twenty  .samples  of  cream  were  jirocured  which  were  representative 
of  the  several  dairy  sections  of  the  state.  ]\Iost  of  these  samples  were 
from  cream  produced  by  imlividual  herils;  the  balance  of  them  were 
com|)osite  samples  ol)1ained  at  centralizers  and  represented  a  fairly 
large  number  of  herds  of  dairy  cows.  Numerous  chemical  and  i)hysical 
tests  were  made  on  these  samples  to  a.scertain : 

(1)  The  percentage  of  ash. 

(2)  Composition  of  the  ash—its  alkalinity  and  lime  percentage. 
(;])   Chemical  and  physical  constants  of  fat : 

Sa[)onification  nunibei-. 
Iodine  number. 
Kcichert-^IeissI  nuinber. 
I'olenske  numljei". 
Modified  \'alenta  value. 
Refractive  index  at  40°C. 
Acidity  as  oleic. 

I'LAN    OF    ^VOI;K 

Letters  containing  definite  instructions  for  taking  the  samples  were 
written  to  inspectors  located  in  the  various  dairying  sections  of  the 
state.  Usually  four  different  .samples  wei-e  arranged  for  and  shippe  1 
so  as  to  arrive  at  the  Dairy  Laboratory  on  the  same  day.  A  sample 
consisted  of  a  quart  of  cream  contained  in  a  (juart  Mason  jar  or  in  an 
ordinary  milk  bottle  tightly  stop])ered  with  a  rubber  stopper.  It  was 
taken  by  the  inspector  at  the  dairy  from  the  cream  produced  on  the 
day  of  the  sampling  and  it  represented  a  composite  of  that  day's  cream 
production,  exce|)t  in  tliose  instances  where  comjjosite  vat  samples 
were  obtained.     This  will  be  made  clear  by  reference  to  Table  No.  3. 

All  sami)le.s,  except  those  obtained  in  the  immediate  vicinity  of 
Sacramento,  were  iced  for  shipment,  to  minimize  any  possible  deteriora- 
tion due  to  bacterial  growth. 
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TABLE  No.  3     DATA  CONCERNING  THE  BREED  OF  DAIRY  COWS.  THE  LOCATION.  FEEDING  CONDITIONS. 
ETC.,  OF  CREAM  SAMPLES  ANALYZED 


I.nb. 
No. 


Producers 


Ix>cation 


Date 


Breeds  of  Cattle 


300 
301 
332 
333 

1215 
1216 


1276 
1277 
3030 
3031 
30.12 
3029 
3255 
3256 

3257 
3258 

3583 
3624 
3625 
3G31 


J.  A.  H:irdcr 

A.  A  C.  Dotta 

J.  Horger.. 

Dair>'ineri  of  Sacramento  Valley 
from  Hood  to  Gridley 

Frank  Ambrose 

D.iirymen  of  Sacramento  Valley 
and  northern  foothill  section 

Stephenson  Bros 

Eric  Johnson , 

Harr)'  Gacomini.. 

John  M.  Cardnii  and  Company.. 

F.  M.  Bibbens 

Fred  Bcrta 

Dairies  of  coastal  valley  section... 

Dairies  of  upper  San  Joaquin  Val- 
ley section 

Geo.  Souza 

Dairies  of  lower  San  Joaquin  Val- 
ley  

J.  Cook 

W.H.  Thole 

Geo.  Souza 

Joe  Arnold 


Nicolaus 

Loyalton 

2^mora 

Sacramento  Valley 

Rio  Linda 

Sacramento  Valley  and 
northern  foothill  sec- 
tion  

Elk  Grove 

Alturas 

Alton.  Humboldt  County.. 

PiUKe 

Modesto 

Paso  Roblcs , 

Vicinity  of  .Salinas 

Modesto,  Turlock,  Man- 
teca.etc , 

French  Camp 

Tulare,  Visulia,  Porterville, 
Tipton,  Lindsay 

Orland 

Sebastopol , 

French  Camp 

ElCentro 


Feb. 
Feb. 
Feb. 


1,  1926 

1.  1926 

2,  1926 


Feb.    2.  1926 
April  14,  1920 


April  14,  1926 
April  15,  1926 
April  15,  1920 
Sept.  22.  192H 
Sept.  22,  1(120 
Sept.  22,  1926 
Sept.  20,  1926 
Oct.   11,  1926 

Oct.  11,  1026 
Oct.   II.  1926 

Oct.  11.  1926 
Oct.  11.  1926 
Oct.  16.  1926 
Nov.  16.  1926 
Nov.  17.  1926 


Jersey 

Holstein 

Holstein 

Holstcins  and  Durhams 


Grade  Holsteins 


Registered  Holstcins 
Gnulc  HolstcinF 
Grade  Holstcins 
6'J  Holstciiie 

3  Guernseys 

2  Jerseys 


Lab. 
No. 


Rations  or  feeding  conditions 


3030 

3031 
3032 
3029 
3255 
3256 
3257 
3258 
3583 
3264 
3205 
3631 


For  85  cows,  24  hour  period:  linseed  meal  30  lbs.;  cocoanut  meal  200  lbs.;  rollcdbiirley  150  lbs.;  carrot.s  3000  lbs.; 

alfalfa  pasture. 
Green  alfalfa  pasture,  during  the  day,  and  dry  alfalfa  fed  in  evening. 
Per  cow:  .'t  ll>s.  cocoanut  meal;  8  lbs.  rolled  l)arley;  alfalfa  hay. 
Alfalfa  and  dry  k razing. 

Abundance  of  lettuce,  dry  alfalfa  and  dry  grazing. 

Alfalfa  hay,  rolled  barley,  cocoanut  meal,  beet  pulj),  and  prepareii  mashes. 
.\lfalfa  hay  (in  excess);  cocoanut  meal  JJs  lbs.;  ground  barley  4^^  lbs. 
Alfalfa  reisture,  alfalfa  hay  and  small  quantity  of  grain. 

Alfalfa  hay,  oat  hay,  8  lbs.  of  mixture,  equal  parts  of  gr.  kirlej',  cocoanut  meal  and  bran. 
Oat  hay,  volunteer  hay  plus  small  amounts  of  beet  pulp  and  molasses  meal. 
Pasture  and  alfalfa  hay;  4,'3  lbs.  larley;  4)3  lbs.  cocoanut  meal. 
Green  alfalfa  and  alfalfa  hay  only. 


PREPARATION   OF   SAMPLE  FOR  ANALYSIS 

Upon  recoii)t  of  the  .sample  at  the  laboratory  the  cream  was  divided 
roughly  into  two  portions.  Approximately  ei«rht  ounces  of  each  sample 
were  placed  in  a  clean,  dry,  well  stopi)ered  bottle.  This  portion  was 
set  aside  for  chemical  determinations.  The  balance  of  the  sample  was 
placed  in  a  Dazey  churn  of  one  (juart  cai)acity,  which  was  then  con- 
nected up  with  a  snudl  electric  motor,  so  <i:earcd  as  to  impart  approxi- 
mately 275  r.]).m.  to  the  clnirn  jiaddle.  The  butter  obtained  was 
worked  and  washed  and  then  melted  in  a  beaker  at  a  temi)erature  not 
exceedin};  (50°  C.  As  the  curd  and  moisture  layer  seinirated  from  the 
clear  fat,  the  latter  was  decanted  into  a  .second  beaker  and  the  layer  of 
curd,  water  and  some  of  the  fat  which  remained,  was  rejected.  The 
beaker  containing:  the  clearer  fat  was  permitted  to  stand  in  a  Avarm 
water  bath  not  exceeding  60°  C,  until  the  fat  layer  became  quite  clear 
and  transparent.  This  clear  fat  layer  was  Ihen  decanted  off  into 
another  container  and  the  small  amount  of  water  left  in  the  beaker  was 
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ivjt'cted.  The  fat.  which  now  ajipcjii-t'd  al)solutely  dear  and  trans- 
parent, was  filtered  on  a  hot  water  funnel  at  a  temperature  not  exeeed- 
in^  (>()  ('.  The  filtered  fat  was  transferred  to  clean,  dry,  ti<rhtly  stop- 
pered l)ottles  which  were  placed  in  a  cahinet  away  from  the  liijht  and 
at  a  moi-e  even  leiiij)erature  than  tiiat  to  he  found  elsewhere  in  the 
laboratory-. 

METHODS   OF   ANALYSIS 

Cream 

Fat:  The  re<rulai-  Dahcock  jjrocedure  was  used  and  all  details  of 
technique  whicii  apjx'ar  in  the  A.O.A.C.  Book  of  ^Methods  (12)  were 
ri»;idly  observed. 

Ash:  The  pereentajje  of  ash  was  determined  substantially  in  accord- 
ance WMth  the  method  of  Wichmann  (13).  From  'Mi  to  50  prrams  of 
cream  were  weiprhed  out  into  100  nd.  platinum  dishes  and  these  placed 
on  a  hot  plate  to  drive  off  the  moisture;  very  substantial  blackening 
of  the  residue  «rives  sufficient  indication  of  the  complete  lo.ss  of  mois- 
ture. The  dishes  were  then  placed  over  a  low  flame  of  the  ]>unsen 
burner,  ai)plied  to  one  ed^e  or  side  of  the  dish.  Spatterin<r  of  the  fat 
can  be  larfrely  axoided  at  this  point  if  care  be  exercised.  The  writer 
has  found  that  placing  a  disc  of  ash-free  filter  jiaper  fitted  over  the 
material  in  the  dish  Ls  a  frreat  aid  in  y)reventin{r  spatterinfr.  Some  of 
the  fat  will  ijjnite  and  should  be  permitted  to  burn  off  as  slowly  as 
possible.  The  charred  residue  was  then  transferred  to  a  inuflle  fur- 
nace and  burned  to  a  white  ash  at  a  low  red  heat. 

AlkdJinit]!  of  the  ash  was  determined  by  takin<r  up  the  residue  from 
the  ash  determination  in  a  known  (piantity  (not  more  than  :»0  nd.  was 
used)  of  deci-normal  hydrochloric  acid;  the  jilafinum  dish  and  contents 
were  heated  on  the  liot  i)late  until  the  ash  had  comi)h'lely  dissolved. 
The  solution  was  then  washed  into  a  ir)0  m\.  beaker  with  a  mininnim 
fiuantity  of  water  and  the  excess  acid  titrated  to  neutrality,  usinpr 
methyl  oranjre  as  indicator. 

('(ilrlion  Oxide  was  determined  after  makinj;  the  above  solution 
sli<rhtly  acid  with  acetic  acid,  by  a<ldinjr  to  the  hot  solution  an  excess 
of  saturated  ammoTuum  oxalate  solution.  After  s1andin<r  on  a  warm 
hot-plate  for  .several  hours  tlie  calcium  oxalate  was  c()llecl«'d  on  a  small 
fdter  and  washed  with  hot  water.  The  volume  of  the  filtrate  was  kept 
under  12')  nd.  The  fore<roinfr  j)rocedure  is  jiractically  identical  with 
that  of  Wichmann.  The  calcium  oxalate  was  transferred  from  the 
filter  to  the  beaker  in  which  precipitation  was  carried  out  and  dissolved 
in  10-15  ml.  of  '20' f  H..S(),.  The  calcium  oxalate-sidfuric  acid  solu- 
tion was  warmed  to  apj)roximalely  (iO  ('.  and  titrated  with  standard 
KMnO,  solution  to  the  a|)pearanee  of  a  faint  piid<  coloration.  At 
this  point  the  filter  pa|)er  was  (Iropj)ed  into  the  beaker  and  the  contents 
stirred  vi<.forously.  The  titration  was  then  cf)mpleted  to  the  ])ro|)er 
faint  piid<  end  point:  this  reipdred  but  a  few  drops  additional  K.Mji(> 
.solution. 

KAT 

Analysis  of  the  Separated  and   I'uiilied   Fat 
The    detennination    of    the    saponilieat  ion    number,    Io<Iine    number 
(Ilanus).   the    ixefraetive    Index   at   40"    ('.,   and    the    free    fatty   acids 
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(cale.  as  oleic)  wove  all  made  in  accordance  with  the  A.O.A.C.  Oi^cial 
Methods  (revised  1924).  There  were  some  slijrht  deviations  from 
oflicial  procedures  for  the  Reichert-Meissl  number  antl  the  Polenske 
number.  The  apparatus  used  was  precisely  that  prescribed  in  the 
A.O.A.C.  Methods  of  Analysis  (14)  for  the  determination  of  Polenske 
number.  The  "Leffman  and  Beam  Method — OfKeial"  for  Reichert- 
-Meissl number  was  iised  except  that  the  time  re(|uired  for  the  collec- 
tion of  110  ml.  of  distillate  was  apjiroxiuuitely  twenty-five  minutes. 
The  Polenske  number  was  determined  from  the  same  distillation ;  the 
apparatus  and  filter  were  washed  three  times  with  water  followed  by 
three  washinpfs  of  15  ml.  each  of  neutral  90  per  cent  alcohol. 

The  modified  Valenta  value  was  obtained,  using  a  procedure  sug- 
gested bv  Frver  and  Weston  (15).  The  method  employed  was  as 
follows  (16)  :" 

"The  fat  or  oil  must  bo  prepared  for  test  by  hot  filtration  on  a  water  funnel 
or  filtered  in  a  water  oveu.  If  any  suspicion  exi-sts  that  the  fat  may  not  be  \^er- 
fectly  dry  the  authors  recommend  placing  a  quantity  of  oil  in  a  tost  tube,  immersing 
the  tube  in  boiling  water  for  a  few  minutes  and  inserting  a  dry  cotton  wool  plug 
forcing  the  same  by  a  spiral  motion  down  the  tube  through  the  hot  oil.  By  means 
of  a  Mohr  pii)ette  2  c.c.  of  warm  oil  (alwut  45°  or  50°  C.)  is  introduced  into  the 
bottom  of  a  clean  dry  tost  tube   (CxJ")- 

"Then  2  c.c.  of  the  solvent,  properly  prepared  and  adjusted  is  introduced  into 
the  test  tube,  wasliing  down  the  sides.  An  ordinary  chemical  thermometer,  the 
accuracy  of  which  has  been  verified,  is  then  placfnl  in  the  tube,  a  cork  stopper  is 
used  tlnough  which  the  thermometer  passes,  a  .section  of  the  cork  being  cut  away 
thus  exixjsing  the  scale  of  the  thermometer  passing  through  the  cork  in  order  that 
a  reading  falling  in  this  section  of  tlie  instrument  may  be  made.  The  bulb  of  the 
thermometer  is  just  immersed  in  the  oil-solvent  mixture. 

"The  tube  with  the  thermometer  in  it  is  then  placed  in  a  water  bath  (preferably 
a  liter  beaker)  and  rotated  vigorously  so  as  to  insure  complete  and  thorough  mixture 
of  the  contents.  The  water  bath  is  then  heated  slowly  until  the  oil  and  .solvent  in 
the  tube  beconte  a  clear  mixture;  heat  is  then  withdrawn  and  the  tube  allowed  to 
cool.  Rotation  of  the  tube  should  be  continued  at  frequent  intervals.  At  the  first 
api)earance  of  a  distinct  and  permanent  turbidity,  tlie  reading  is  taken  and  recorded. 

"The  acidity  of  the  oil  must  bo  (h'tormined  and  (lie  appropriate  correction  applied 
in  arriving  at   a  figure  for  true  Vulcnta  vaiuc." 

DISCUSSION 
Asn 

Among  the  neutralizitig  materials  for  cream  that  might  be  used  are 
calcium  hydrate,  calcitim  oxide,  sodium  carbonate,  .sodium  bicarbonate, 
magnesium  oxide,  and  magnesium  hydrate,  or  certain  c()iiil)inat ions  of 
these  chemicals.  Wichmann  fouiul  that  neutralization  of  even  so  .small 
an  amount  of  acid  as  .05  per  cent  could  be  readily  detected  by  a  sub- 
stantial increase  in  percentage  of  lime  found  in  the  ash ;  he  was  dealing 
with  lime  neutralizers  only.  It  is  obvious  that  the  addition  of  any 
alkalis  or  alkaline  earth  oxides  or  hydroxides  would  contribute  alka- 
linity to  the  ash  as  well  as  increase  the  total  a,sh  content. 

Table  Xo.  4  is  a  tabulation  of  all  the  values  for  ash  content,  alka- 
linity of  ash  and  lime  percentages  both  of  the  ash  and  of  the  cream. 
Thes'e  results  are  siunmarized  in  Table  Xo.  5,  wherein  the  maximum, 
minimum,  and  average  values  aie  shown.  From  the  figures  obtaiiu'd 
on  the  twenty  samples  of  t'alifornia  cream  taken  from  the  several 
dairying  .sections  of  the  state,  we  find  rather  wide  variations  m  per- 
centage of  ash,  and  the  figures  for  alkalinity  of  the  ash.     The  figures 
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for  perccntafre  of  lime  hi  the  ash  vary  within  somewhat  narrower  limits. 
It  would  appear  that  the  eonservative  maximum  limits  for  unneutral- 
ized  eream  are  as  follows: 

Alkalinity  of  ash  on  fat  free  basis  (ml.  N/10  acid  per  100  g) 75.00 

C'aO  in  eroam  on  fat  free  basis   (per  cent) 0.20 

CaO  in  the  ash    (irt  cent) 27.00 

TABLE  No.  4— ANALYSIS  OF  CALIFORNIA  CREAMS  FOR  PERCENTAGES  OF  FAT.  ASH,  AND  LIME,  AND  FOR 

ALKALINITY  OF  ASH 


I-ab. 

Fat  in 

Ash  in 

Alkalinity* 

Calcium  ox- 

Ash,  fat^frec 

Alkalinity 

Calcium  ox- 
ide on  fat- 
free  basis, 
percent 

Calcium  ox- 

cream, 

cream. 

of  ash 

ideincream. 

bisie,  per 

of  ash*, 

ide  in  ash. 

percent 

percent 

in  cream 

percent 

cent 

fat-free  basis 

percent 

300 

35  50 

.468 

39  78 

.090 

.725 

61  67 

.139 

19  24 

301 

39.75 

.411 

36  53 

.087 

.682 

60.63 

.144 

21  18 

332 

38  40 

.430 

37  28 

.080 

.098 

60  52 

.130 

18  61 

333 

28  50 

.513 

43  20 

.107 

717 

60  42 

.150 

20  87 

1215 

40  75 

.443 

38  82 

.087 

.748 

65  52 

147 

19.65 

1216 

35  60 

.454 

41  50 

.119 

.705 

64.44 

.185 

26.22 

127f> 

35  80 

AVi 

40  60 

.115 

.690 

63  24 

.179 

25  97 

1277 

36  50 

.451 

42  00 

.120 

.710 

66  14 

.189 

28  62 

302y 

28.60 

.503 

44  15 

.104 

.704 

61.83 

.146 

20.69 

3030 

36.40 

.442 

41  00 

.0113 

.695 

64.46 

.146 

21  05 

3031 

30.00 

.338 

30  50 

.066 

.483 

43  57 

.094 

19  54 

3032 

42  30 

.408 

33  45 

.077 

.707 

57.97 

.133 

)8  88 

3255 

34.10 

.448 

40  05 

.092 

.681 

80  77 

.140 

20  55 

3256 

39.60 

.427 

39  65 

.091 

.707 

65  65 

.151 

21  32 

3257 

15.50 

.450 

40  70 

.094 

.532 

48  17 

.111 

20  90 

3258 

29.90 

.482 

43  88 

.101 

.688 

62  60 

.144 

20  96 

3583 

32.90 

.484 

40  65 

.095 

.721 

00.58 

.142 

19  64 

3624 

28.50 

.522 

46  55 

.107 

.730 

65.10 

.150 

20  51 

3625 

41.45 

424 

37  75 

.087 

.724 

64  47 

.149 

20.52 

3631 

44.45 

.396 

34.00 

.079 

.713 

61.21 

142 

19  96 

Av. 

34  72 

.447 

39  60 

094 

.688 

60.95 

.145 

21.14 

'.Millililers  of  N/10  hydrochloric  acid  rc(|uired  to  neutralixe  the  acidity  from  the  ash  of  100  grams  of  cream  (methyl 
orange  indicator). 

TABLE  No.  5— SHOWING  MAXIMUM,  MINIMUM  AND  AVERAGE  VALUES  FOR  ASH.  ALKALINITY  OF  ASH 
AND  LIME  ON  20  SAMPLES  OF  CALIFORNIA  CREAM 


Maximum 

Minimum 

Average 

Ash,  fat-free  basis,  percent 

749 
66  22 
.188 
26  54 

482 
43  57 

111 
18  87 

.689 

Alkalinity  of  lish*,  iat-free  basis 

60.94 

.147 

21.13 

*ML  of  N/10  HCL  per  100  grams  cream  (methyl  orange  indicator). 


FAT 

All  chemical  and  physical  constants  which  were  made  on  the  fats 
are  tabulated  in  Table  Xo.  G.  Table  No.  7  has  been  arrangred  to  show 
ma.ximum,  minimum,  and  avera<re  values  for  these  constants.  The 
fijrures  for  saj)oniticat  ioii  numl)cr,  iodine  number,  Hciehert-Meissl 
numl)er,  Polenske  numb<'r,  and  liefraelive  index  all  fall  well  within 
the  limits  for  those  values  as  jriven  by  Leaeh  (17)  with  the  exeeption 
of  the  maximum  value  of  41. (i  for  iodine  number.  The  fi<;ures  for 
modified  Valenta  value,  haviiifr  a  maximum  of  47.2  and  a  minimum  of 
41.. '50,  with  an  averaj^e  value  of  44.*J7,  are  .somewhat  lower  tli;m  those 
obtained  by  Ilortvet  (18)  on  Minnesota  creamery  butter. 
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Lab. 

Siipanification 

loJinc  number 

Rcichert- 

Polcnske 

Modified 

Refractive 

.Acidity  as 

No. 

number 

(H.inus) 

.Mcissl  number 

number 

Valentuv.iluc 

index  at  40°C 

oleic, 
per  cent 

300 

226  u 

35  1 

26  7 

1  97 

45  59° 

1  4550 

.19 

301 

232  5 

30  3 

30  4 

3  04 

42  71° 

1  4547 

.36 

332 

226  7 

36  4 

28.7 

1  95 

46  87° 

1  4553 

.24 

333 

22!)  4 

32.6 

27  4 

2  29 

43  70° 

1  4548 

.52 

1215 

229  2 

39.3 

29  5 

2  14 

42.62° 

1.4551 

.31 

1216 

229  1 

38  0 

28  7 

2  05 

45  32° 

1.4.552 

.21 

1276 

231  0 

37  5 

29.8 

2  23 

44  50° 

1  4545 

.21 

1277 

226.1 

41  3 

28  9 

2  14 

47  23° 

1  4.555 

.15 

3029 

229  5 

34  9 

26  3 

2  U 

44  11° 

1  4518 

.33 

3030 

231  4 

37.6 

26  7 

2  13 

44  86° 

1   1518 

.56 

3031 

231  2 

37.1 

28  2 

2  48 

44  20° 

1  45.50 

.39 

3032 

2.34  3 

29  1 

27  8 

2  65 

42  04° 

1  4541 

.22 

3255 

2.30  2 

35  1 

27.6 

2  09 

44  24° 

1  4544 

.35 

3256 

231  8 

30  2 

28.4 

2  72 

43  i;i° 

1  4538 

.41 

3257 

237  2 

27.1 

26  6 

2  90 

41  34° 

1  4,527 

.22 

3258 

230  4 

34  1 

27  8 

2  63 

44  33° 

1  4545 

.28 

35S3 

230  0 

30  5 

28  8 

2  34 

44  20° 

1  4538 

.51 

362-1 

228  1 

31  3 

27  0 

2  12 

45  90° 

1  4538 

.48 

3625 

231.7 

27  5 

25  9 

3  00 

41  30° 

1  4.535 

.79 

3631 

225  4 

41.6 

25.7 

1  87 

47.20° 

1  4553 

.47 

\v. 

230.09 

34  33 

27.85 

2.34 

44.27° 

1.4545 

.36 

The  latter  invest if?ator  found  a  maximum  of  49.4,  a  minimum  of 
46.5,  witli  an  avera«?e  value  of  45.57,  on  tliirt.v  samples.  It  v^^ill  be 
noted  (Table  No.  6)  that  the  hijjher  iodine  values  are  correlated  with 
a  correspoudinfr  rise  in  the  modified  Valenta  values  of  the  fat.  While 
no  sifrnificaut  eorrelalion  exists  between  the  feedinj;  conditions  and 
the  chemical  and  physical  jiroperties  of  the  fat.  it  is  noteworthy  that  in 
samples  Nos.  W-V2,  3257,  ;?(i25,  where  a  ration  wa.s  used  containing: 
cocoanut  meal,  the  iodine  numbers  are  much  lower  than  the  avera<?e, 
the  Polenske  numbers  are  eonsiderablj'  higfher  than  the  averajre,  and 
the  modified  Valenta  values  considerably  lower  than  the  average. 

TABLE  No.  7    MAXIMUM,  MINIMUM  AND  AVERAGE  VALUES  OBTAINED  FOR  VARIOUS  CHEMICAL  AND 
PHYSICAL  CONSTANTS  ON  20  SAMPLES  OF  PURE  BUTTERFAT 


Maximum 

Minimum 

.\veraKe 

237  2 
41  fi 
30  4 
3  01 
47.23 
1.4555 
.79 

225  4 
27  1 
25  7 
1  87 
41  30 
1.4527 
.15 

230  1 

34  3 

27  85 

2  .34 

44  27 

Refriotivc  index  at  40°C 

1  4.545 

Acidity  as  oleic,  per  cent 

.36 

When  one  considers  the  fact  that  the  samples  examined  were,  in  the 
main,  from  individual  lierds  of  dairy  cows,  were  from  widely  separated 
sections  of  the  state  and  were  from  herds  of  difl'erent  breeds  of  dairy 
cows  fed  on  different  rations,  it  is  reasonable  to  .suppose  that  the  fat 
constants  obtained  are  fairly  representative  of  California  butterfat. 
The  fact  that  onh'  twenty  samples  were  examined,  of  course,  is  a  limit- 
inp:  factor  in  the  wider  application  of  this  information  to  the  system- 
atic detection  of  adulterated  butterfat.  The  analysis  of  a  larj^er 
number  of  samples  would  be  desirable  in  order  to  amplify  the  data 
presented  in  this  paper. 
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SUMMAUY 

1.  Tweuty  sainplt's  of  Califoinia  crcaiii  Piiibruciiig  all  tlio  major  dairy  sections  of 
the  state  liave  been  examined.  Tiie  percentages  of  asli,  lime  and  the  alkalinity  of 
the  ash  have  iM'en  determined. 

2.  The  |)or(enta(;e  of  lime  in  the  ash  i.s  the  least  variable  fac'or  and.  therefore, 
probably  the  most  signifieant  liKure  in  delei-mining  iKMitralizjition  of  eicam  with  lime. 

'-^.  .Several  of  the  chemical  and  physical  constants  on  tiie  fats  separated  from 
these  creams  have  been  detei  niine<i,  and  it  was  found  that  in  j»ractic-ally  every 
instance  the  values  lie  well  within  the  limits  givt'U  by  olher  investigators  for  noriiml 
butterfat. 

4.  Th«  first  daja  of  this  nalure  relative  to  California  cn-am  is  herewith  presented. 
It  is  hoped  that  it  may  serve  as  a  tentative  guide  in  the  detecti(ui  of  adulterations 
of  cream  by  the  addition  of  neutralizers  or  by  the  admixture  of  foreign  fats  or  oils. 

r».  The  amount  of  work  done  might  wi  II  l)e  aiiiplitied  in  order  to  pro\  ide  a  basis 
for  general  conclusions. 
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REPORT  OF  DIVISION  OF  MARKETS* 

TIIK  DIVISION  OF  :\L\HKI']TS  (formerly  \\w  State  Market  (Com- 
mission) was  r(M)r<}:aiii/.e(l  June  1,  ^92G,  under  the  direetion  of 
K.  T..  Adams,  who  held  otfiee  foi-  one  year  on  loan  from  the  Col- 
lego  of  Afrricnltnre,  University  of  California. 

The  oi-ifrinal  state  marketin<r  commission  act  was  passed  by  the  1915 
leprislatnre,  revised  and  revamped  at  the  1917  session,  and  in  1921,  by 
further  le<risIation,  it  was  made  a  part  of  this  Department.  Other  than 
a  chancre  in  the  personnel,  the  orijrinal  enal)lin<r  act  as  amended  was 
continued  in  full  force  and  etVect.  Today  the  division  is  proceeding 
under  the  well  known  commission  law  of  1915  the  purposes  of  which 
are  as  follows: 

First — To  act  as  adviser  for  producers  and  distributors  when  requested,  assisting 
them  in  economical  and  efficient  distribution  of  any  such  products  at  fair  prices. 

Second — To  gather  and  disseminate  impartial  information  concerning  supply, 
demand,  prevailing  prices  and  commercial  movements,  including  common  and  cold 
storage  of  any  such  products. 

Third — To  promote,  assist  and  encourage  the  organization  and  operation  of 
cooperative  and  other  associations  and  organizations  for  improving  the  relations  and 
services  among  producers,  distributors  and  consumers  of  any  such  products,  and  to 
protect  and  conserve  the  interests  of  the  producers  and  consignors  of  such  products. 

Fourth — To  foster  and  encourage  cooperation  between  producers  and  distributors 
of  any  such  products,  in  the  interest  of  the  general  public. 

Fifth — To  foster  and  encourage  the  standardizing,  grading,  inspection,  labeling, 
handling,  storage  and  sale  of  any  such  products. 

Sixth — To  act  as  a  mediator  or  arbitrator,  when  invited  by  both  parties,  in  any 
controversy  or  issue  that  may  arise  between  producers  and  distributors  of  any  such 
products. 

Seventh — To  certify,  for  the  protection  of  owners,  buyers  or  creditors,  when  so 
requested,  wareliouse  receipts  for  any  such  products,  verifying  quantities  and  qualities 
thereof,  and  to  cliargc  for  such  service  fees  sufficient  to  make  the  service  at  least 
self-supporting. 

Eighth — To  issue  labels  bearing  tiie  seal  of  the  state  market  commission  on 
request  of  the  producer,  packer,  canner  or  distributor,  for  any  such  products,  for 
which  state  labels  have  not  otlierwise  been  authorized  by  law,  under  such  rules 
and  regulations  as  the  director  may  deem  necessary  and  to  charge  for  such  labels 
such  fees  as  in  the  judgment  of  the  state  market  director  may  be  proper. 

Ninth — To  act  on  behalf  of  the  consumers  of  any  such  products  in  conserving 
and   protecting  their  interests  in  every  practicable  way. 

Tenth — To  improve,  broaden  and  e.\tend  in  eveiT  practicable  way,  the  distribu- 
tion and  sale  of  any  such  California  pn)ducts  throughout  the  markets  of  the  world. 

Eleventh — To  promote  in  the  interest  of  the  producer,  the  distributor,  and  con- 
sumer, economical  and  efficient  distribution  and  marketing  of  all  or  any  agricultural, 
fishery,  dairy  and  farm  products  produci'd,  grown,  raised,  caught,  manufactured  or 
processed  within  the  State  of  California. 

It  shall  be  within  the  province  of  tlie  .state  market  director,  hereinafter  provided 
ftir,  to  determine  an<l  decide,  when,  where  and  to  wliat  extent,  existing  conditions 
render  it  necessary  or  advisable  to  carry  out  any  or  all  the  purposes  of  this  act  and 
he  is  herewith  granted  power  and  authority  to  carry  out  any  or  all  of  said  purposes. 

During  the  year  a  large  number  of  complaints  of  consignors,  pro- 
ducers and  others,  against  consignees  or  buyers  of  agricultural  i)ro- 
ducts,  have  been  investigated  and  in  substantially  every  instance  where 

•Jan.  to  .Tone,  1927,  R.  1j.  .\(l:ims  was  chief  of  the  Division.  From  June,  1927, 
to  March,  1928,  "Wells  A.  Sherman  was  chief.  Burke  H.  Crltchfleld  assumed  the 
position   of  chief   of   the   Division   on   March    1,   1928. 
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tliero  wjis  any  merit  Ix-liiiid  tlie  accusation  a  satisfactory  settlement  to 
complainant  was  obtained.  The  sum  total  of  these  filin<rs  ran  into 
thousands  of  (h)llars  and  in  one  instance  a  com])hiint  in  which  upwards 
of  six  thousand  dollars  was  involved  was  adjusted  to  the  satisfaction 
of  both  parties. 

Tnder  the  provisions  of  the  market  connnission  act,  when  requested 
by  both  jKirties,  the  office  settles  marketinjr  controversies  by  arbitration. 
The  Division  has  conducted  arbitration  hearinjrs  in  various  ])arts  of 
California  wherein  a  member  of  the  .stafl:'  was  by  consent  desi<rnated 
the  .sole  arbitrator.  These  proceedin<.'s  hav(>  resulted  in  a  better  under- 
standiufT  between  those  concerned  and  in  every  respect  were  far  more 
satisfactory  than  the  lon<r  delays,  expense  and  other  inconveniences 
incident  to  a  formal  court  action.  In  every  instance  where  complaint 
was  adjusted  by  arbitration  i)roceedin<rs  the  parties  were  satisfied  and 
the  findings  and  judj^ment  were  in  <rood  faith  literally  complied  with 
by  both  parties. 

PREPARATION  FOR  THE  PRODUCE  DEALERS  ACT 

For  more  than  a  decade  past  the  proposition  of  licensin«r.  hondinjj 
and  ref^ulatinp:  produce  dealers  and  commission  men  in  California  has 
been  priven  careful  thouprht  and  consideration  by  farmers'  ortraniza- 
tions,  the  a<rri('ultural  i)re.ss  and  others.  Numerous  bills  of  this  char- 
acter have  been  introduced  at  various  times  in  both  houses  of  tin-  le<ris- 
lature,  but  up  to  the  session  of  1025  did  not  jiass.  The  sentiment  in 
favor  of  such  a  refrnlatory  statute,  however,  had  been  crystallizinf? 
rai)idly  and  at  the  1925  biennial  session  the  so-called  Adams  liill  finally 
pa.sse(l  both  houses.  However,  for  various  reasons  the  law  failed  to 
receive  the  Governor's  si<rnature.  Irrespective  of  this  setback  the 
California  Farm  lUireau  Federation,  State  Granpre,  Farmers  ?]duca- 
tional  Union  of  America  and  the  aprricultural  i)re.ss  jrot  behind  a  revised 
bill  for  the  legi.slature  of  1927.  It  was  subsequently  introduced  in  the 
legislature,  and  was  approved  by  the  Governor  June  1,  1927,  and 
became  effective  August  1,  1927. 

ACTIVITIES  or  THE  DIVISION,  .IC.VE  1   TO  DECE.MHER  ."31,  1927 

On  June  1.  1927,  the  headquarters  of  the  Division  of  ^Markets  was 
transferred  to  Sacramento,  and  by  agreement  between  the  California 
Department  of  Agriculture  and  the  IJureau  of  Agricultural  ?iC(momics, 
Washington,  D.  C.,  with  the  full  consent  and  apjiroval  of  (iovernor 
Young  and  Secretary  Jardine.  a  plan  was  inaugurated  for  bringing 
about  a  complete  unification  or  coordination  of  all  state  and  federal 
activities  in  California,  whicli  conti-ibute  service  or  advice  in  the 
marketing  of  faiin  products. 

Under  this  arrangement  Wells  A.  Sherman,  who  was  f<»rm<'rly  in 
charge  of  tlie  Fruit  and  Vegetable  Division  of  the  Federal  liureau. 
became  Chief  of  the  Division  of  Markets  of  the  State  Department  of 
Agriculture,  while  still  retaining  his  federal  status  as  a  chief  market- 
ing specialist. 

The  immediate  job  ahead  for  the  new  ehiff  of  the  Division  of  Mar- 
kets was  to  |)rej)ari'  for  the  cnfoi-eement  of  the  Produce  Dealers  Jiieense 
Act,  which  wa.s  to  become  efTeetive  August  1.  Meetings  were  lu-bl  with 
the  produce  dealers  in  San  Francisco  and  Los  Angeles,  and  the  opera- 
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tion  of  the  law  explained.  Circular  letters  were  sent  to  all  ])ro(luce 
dealers  in  the  state  eallinjr  attention  to  the  new  law  requirinf?  them  to 
take  out  a  license  and  bond. 

]\fany  conimis.sion  merchants  j)roceeded  to  fullill  the  requirements  of 
the  law,  but  most  of  the  produce  dealers  in  the  bay  rej^ion  united  in  an 
action  to  test  the  constitutionality  of  the  law  and  secured  an  injunction 
restrainiufi:  the  Director  of  A<;i-iculture  from  enforcing  the  law  against 
those  dealers  named  in  the  stipulation  for  intervention. 

The  final  decision  denying  the  ]ietition  for  permanent  injunction  was 
rendered  by  the  superior  court  in  San  Francisco  on  December  31. 

The  canning  peach  growers  were  the  first  group  to  call  upon  the  Divi- 
sion of  I\Iarkets  for  assistance  in  helping  to  solve  a  very  serious 
industry  marketing  problem.  The  growers  and  canners  failed  to  agree 
on  what  should  be  the  price  for  canning  peaches.  A  deadlock  followed 
and  as  a  result  almost  the  entire  crop  of  the  Tuscan  variety  was 
dropped  to  the  ground. 

In  order  to  prevent  another  peach  war  in  future  years,  conferences 
were  held  with  small  grower  groups  in  both  the  northern  and  southern 
parts  of  the  state,  where  plans  were  discussed  for  improving  the  gen- 
eral peach  marketing  problem.  A  largely  attended  mass  meeting  of 
growers  was  later  held  in  Sacramento,  and  a  tentative  program  agreed 
upon.  In  subsequent  meetings  of  the  committee  of  seven,  it  became 
evident  that  the  various  elements  among  the  growers  would  not  unite 
on  any  program,  except  better  standardization  of  the  canned  product. 

The  ver)'  great  increase  in  i)roduction  of  cling  peaches  that  is  taking 
place  seems  to  be  the  chief  obstacle  .standing  in  the  wa.y  of  a  satisfac- 
tory price  to  the  grower.  The  method  of  handling  the  surplus  appeared 
to  be  the  chief  problem  over  which  the  committee  failed  to  agree.  At 
the  end  of  the  year  the  peach  growers'  committee  was  still  holding 
meetings  and  the  solution  of  the  canning  peach  problem  was  one  of  the 
principal  activities  of  the  Division  of  Markets. 

PRODUCE   DEALERS  ACT 

The  Produce  Dealers  Ad  became  cllective  -July  31,  1927.  On  August 
31,  1927.  an  application  for  an  injunction  was  filed  in  which  97  dealers 
in  the  bay  region  joined,  which  delayed  the  enforcement  of  the  act. 
The  application  was  dismissed  on  the  afternoon  of  December  31. 

License  fees  collected,  304,  of  which  16  were  received  in  the  latter 
part  of  December  for  account  of  1928,  leaving 

Foes  colleotofl  for  1027 288 

License  fees  for  accrediting 3 

285 

Licenses  actually   issued   203 

Licen.ses  assigned,  not  issued 22 

285  285 

There  were  forty-four  complaints  received  and  investigated  of  which 
seven  were  sale  and  purchase  transactions.  The  total  amount  received 
through  the  efforts  of  the  Deijartmcnt  for  account  of  the  consignors  and 
owners  was  $5,272.20.  Of  the  amount,  $2,075.72  was  recovered  on  com- 
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plaints  coveriun:  sale  and  pun-liaso  transactions;  the  balance,  $3,196.4S, 
on  coniijlaints  of  consiirnnicnt  transactions.  These  coniplaint.s  are 
divided  as  follows : 

yuiiihrr  complaints  Rccovvicd 

Loottion  Consigned      Purchased        Consitined  ruirhnncd 

Ijos  Angeles   0 

San  Diego 1 

Santa  Aua 

Fresno    1 

Sacramento 

Salinas 1 

liono,  Nevada 

Anderson 1 

San  Jose 2 

San   Francisco 25 

Oakland 1 

Stockton    — 

Oroville 

Marjsville -- 

Totals    38 

In  making  investigations  of  complaints  it  was  found  that  almost 
without  exception  the  grower  has  no  complete  or  accurate  record  of  his 
own  part  in  the  transaction,  making  it  ditficult  to  determine  the  facts. 

FEDERAL  TRADE  f'OM MISSION  FAIR  TRADE  FRACTICE  CONFERENCE 

The  Federal  Trade  Commi.ssion  invited  Prof.  R.  L.  Adams  to  preside 
at  the  far  western  conference  held  in  San  Francisco.  This  conference 
was  for  the  purpose  of  bringing  about  a  voluntary  agreement  and 
understanding  among  western  states  dealers  in  dairy  and  poultry 
products  and  to  adopt  and  i)ut  into  effect  a  code  of  ethics  and  fair 
uniform  trade  practice  in  the  handling  of  these  ])roducts  both  on 
exchanges  and  as  individual  firms.  The  discussions  lasted  several  days 
and  resulted  in  the  adoption  of  many  good  .suggestions  and  the  elimina- 
tion of  a  large  number  of  unethical  practices  that  had  been  heretofore 
impossible  to  curb. 

STATUS  OF  THE  ARTICHOKE  INDUSTRY 

At  the  re(|uest  of  the  California  Development  As.sociation  and  other 
interested  parties  there  was  published  and  disseminated  under  the 
auspices  of  the  Division  of  ^Markets  the  findinirs  of  a  .survey  of  the 
artichoke  growing  and  marketinir  situation  as  of  .January.  1927.  Perti- 
nent suggestions  were  made  for  the  jiartial  or  whole  solution  of  the 
somewhat  chaotic  conditions  that  .seem  to  prevail  in  the  marketing  oi 
this  vegetable.  For  the  past  three  years  or  nuire  definite  attempts 
have  been  nuule  to  combine  artichoke  growers  into  an  organization  for 
the  purpose  of  bringing  about  better  marketing.  It  appears,  however, 
the  attempts  were  wholly  unsuccessful. 

DECIDUOUS  TREE  FRUIT  CLEARING  HOUSE  AOREEMKNT 

The  first  agreement  drawn  in  California  having  for  its  juirpose  the 
creation  of  a  eli-aring  house  organization  to  furnisli  data  and  in  forma- 
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tion  to  meiuluM-  sliipjx'rs  of  deciduous  fruits  was  formulated  and  drawn 
by  the  Division  of  .Markets.  Followinj;  state-AA'ide  conferences  partici- 
pated in  by  the  larpfc'  (h'ciduous  fruit  distributors,  both  coojicrative  and 
noncoopcrative,  tlie  Division  of  Markets,  at  tlieir  recjuest,  phinned  the 
"sot-up"  nuMuber  contract  and  by-laws  of  the  contemplated  1927  clear- 
ing: house.  The  requisite  ninnber  of  sliipi)ers  did  not  si<i:n  up  for  the 
season  of  1927,  and  the  enterprise  temporarily  was  dropped. 
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STATE  FISH  EXCHANGE 

n.    B.    Florknck,  Secretary. 

GATjIFOHXIA  loads  all  otlior  states  in  the  Union  in  volnme  and 
value  of  her  fishei-ies.  For  the  twelve  months  period  ending 
June  ."K),  1!I27.  the  produetion  amounted  to  3H9,2o:i.670  pounds, 
vahuMl  at  $25,()U0,0()().  Tiiis  was  the  second  largest  cateh  in  ten  years 
aiul  is  exceeded  only  hy  the  catch  in  1925,  which  amounted  to 
414,753,.'n2  pounds. 

Represented  in  this  iiroduciinn  ai'o  al)out  fifty  species  of  fish,  ahout 
twenty  of  which  are  important  commercially.  Sardines  lop  the  list  by 
a  wide  marjiin,  298,91 7, .")72  i)ounds  heiufr  taken,  const  it  utinj;  ahout 
three-fourths  of  the  total  tonnajre.  Skipjack  ranks  second  with  a 
catch  of  14,262,897  pounds,  and  sole  third  with  9.222,798  pounds. 
The  albacore  season  of  1927  was  a  failure,  only  2  .'n.'].4."{o  pounds  beinfr 
landed  while  in  1925  over  21,000.0()()  jjounds  were  taken.  Salmon  still 
ranks  amonjr  the  first  Avith  a  catch  in  1927  of  n.414,.'{2!)  pounds. 

The  catch  of  shellfish  and  crastaceans  for  the  i)eriod  ending  June 
30,  1927,  was  14,575,967  i)ounds,  several  million  pounds  greater  than 
at  any  time  during  the  last  ten  years.  This  increase  in  tonnage  was 
due  principally  to  a  large  catch  of  squid,  5,677,952  pounds  being 
landed.  This  amount  is  almost  double  that  of  any  previous  year. 
From  a  commercial  standjjoint  crab  is  the  most  important  shell  fish  in 
California,  ;).;)42,1G2  ])ounds  Ix'iiig  caught  last  year.  Abalone  is  next 
with  a  production  of  2,4^9  857  jxiunds,  all  of  which  is  consumed  in 
California  as  the  law  pi'ohibits  shipment  of  abalone  out  of  the  state. 
About  90  per  cent  of  this  distinctive  California  mollusk  is  sold  fresh  in 
the  form  of  steaks. 

A  large  tonnage  of  fi.sh  and  shellfish  is  br<tught  into  California  from 
Mexico,  28,532,118  pounds  having  come  in  during  the  season  ended 
June  30,  1927. 

Three-fourths  of  the  fish  caught  in  California  is  either  canned  or 
cured.  There  are  about  sixty-five  eanners  and  packers  in  the  .state 
employing  some  5000  persons;  of  these  thirty-one  are  engaged  in  can- 
ning saniinos,  albacore.  tuna,  and  .skipjack.  The  balance  are  engaged 
either  in  salting  or  smoking  fish.  The  fiesli  fish  markets  are  supplied 
by  sixty-six  wholesalers  located  mostly  in  Los  Angeles  and  San  P'ran- 
cisco,  who  sell  through  some  3000  retail  dealers  scattered  throughout 
the  state.  There  are  over  500  retail  establishments  in  San  Francisco 
and  probably  <louble  that  number  in  Los  Angeles  and  in  sister  cities. 

It  is  difficult  to  estimate  the  amount  of  money  invested  in  the  pro- 
duction end  of  the  industry.  There  are  over  2000  boats  engaged  in 
fishing,  the  value  of  which  probably  is  close  to  .$10,000,0(10.  The  value 
of  the  packing  plants  is  estimated  at  over  $6,000,000.  while  the  money 
invested  in  store  fixtures  in  the  retail  houses  probably  runs  close  to 
another  $5,000,000.  There  are  alxuit  5000  men  engaged  in  commercial 
fishing  in  Califf>rnia  and  the  eanners  employ  a  like  number.  Alto- 
gether it  is  estimated  tli.it  there  are  15,000  persons  engaged  in  otir 
fi.sh ing  indastry. 
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A  number  of  wholesalers  in  California  are  experimenting  with 
parchment  wrapped  fillets  and  also  package  fish.  Some  of  the  com- 
panies are  shipi)in<r  fillets  wrapped  in  iiarclnnent  paper  to  all  their  out 
of  town  customers  and  also  are  expcrimentini;:  with  the  freezin<ij  of 
fillet  of  sole  jiarcliment  wrapped. 

In  the  south,  Los  Anjreles  and  San  Pcnlro,  some  of  the  larfjest  com- 
jianic.s  are  wrappiu".;:  part  of  their  producticm  of  fillet  of  rock-cod. 
One  wholesaler  there  produced  a  packajre  fish,  wrapping  fillets  of 
rock-cod  or  mackerel  in  waxed  paper  and  packing  them  in  one-pound 
paper  cartons.  The  package  then  was  frozen  and  distributed  to  retail 
dealers. 

This  is  still  i)i  the  experimental  stage  and  although  fish  packed  in 
this  manner  has  met  with  fair  reception,  the  ])rocess  is  expensive  and 
in  order  to  be  profitable  a  large  volume  of  business  would  have  to  be 
done.  All  the  leading  wholesalers  realize,  however,  that  the  future  of 
the  fish  business  is  in  wrapi)ed  and  package  fish,  and  they  are  trying 
to  solve  the  practical  problems  involved  before  engaging  in  this  method 
of  distribution  on  a  larger  scale. 

COMPARISON    OF    TOTAL    CATCH    IN    CALIFORNIA;    ALSO    SOME    IMPORTANT 

SPECIES 

lOzr,  1926  June,  1927 

pounds  pounds  pounds 

Total    catcli    414,753.312  371,547,930  389,253,670 

Total  catch,   fresh   fish 404.002.066  359,926,236  374,677,703 

Total    catch,   shell   fish 10,751,246  11,621,694  14,575,967 

Albacore   21,684,942  2,469,325  2,313,425 

Salmon    ^ 9,525.753  6,024,527  6,414,329 

Sardines    315,294.986  286,741,250  298,917,572 

Skipjack     8,768,114  14,265,729  14,262,897 

Sole    8,756,338  8,642,710  9,220,798 

Mexican    fish    22,382,587  23,058,741  28,532,118 

This  Department  is  entirely  .self-sustaining  financially  from  licenses 
collected  from  those  engaged  in  the  fresh  fish  industry. 

The  following  amounts  were  collected  in  licenses  from  July  to  Decem- 
ber, 1927: 

Nu7nber  of  dealers 

Sideline    "K"    2,637  $13,063   22 

Peddlers    "B"    151  746   70 

Exclusive    "A"    102  994   20 

Wholesale   "D"    59  4,525   00 

Wholesale    Branch    "C"    32  160   00 

Brokers    "F"    12  600  00 

$20,089   12 

In  1027  the  State  Fish  Exchange  ]n-epared  a  cook  book  the  title  of 
which  is  "Five  Hundred  Ways  to  Prepare  California  Sea  Food."  This 
Department  is  using  the  State  Fish  Exchange  funds  to  prepare  this 
book,  which  will  be  distributed  free  to  housewives  through  the  medium 
of  the  fish  dealers  of  the  state. 

One  of  the  problems  of  the  fish  industry  is  to  educate  the  consumer 
to  eat  more  than  one  or  two  varieties  of  fish.  By  giving  practical  and 
tested  recipes  for  all  varieties  produced  in  California  it  is  hoped  to 
encourage  th(>  consumption  of  the  le-^ser  known  species  of  fish. 
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DIVISION  OF  WEIGHTS  AND  MEASURES 

.1.  S.  Casey,  Chief. 

DUK  TO  THE  IjAKCiE  increase  of  population  in  California, 
inspections  of  scales,  jrasoline  nieasurin<r  i)ninps.  and  other  weifrh- 
ins;  and  nieasnrinfr  devices  have  p:reatly  inci-eased  the  woi-k  of 
\Veifrhts-  and  Measnre.s  officials. 

Callable  sealers  are  enfrajrcd  at  jiresent  in  jn*otectin«r  the  pnrchasin}; 
pnblic  aufainst  frand  in  California.  The  force  of  the  AVeijrhts  and 
Measures  Division,  includinfr  the  county  and  nninicipal  departments 
under  its  jurisdielion.  numbers  ninety-seven.  SpU'udid  team  work 
prevails  throu<;hout  the  entire  or<ranization  which  functions  as  a 
smooth  runninfj  nnit. 

The  larprcr  municipalities,  such  a.s  San  Francisco,  Oakland,  and  Los 
An<reles,  have  well  equipj)cd  departments  that  are  commendably  active 
in  weif^hts  and  measures  work,  and  county  and  municipal  (h'parlments 
elsewhere  also  display  activity  cojnmensurate  with  thf  re(piii"em<'n1s  in 
their  respective  territories. 

r.\I-SE  AND  INCMiaJFCT  i^CAI.ES  EM  MINATKI) 

A  prreat  number  of  incorrect  scales  and  wei<rhinff  and  nieasurinp 
devices  were  either  ad.iusted  by  inspectors,  condemned  for  use  until 
rebuilt  and  repaired,  or  condemned  and  destroyed  durinpr  the  past  year. 
The  majority  of  these  instruments  were  in  busy  places  where  they 
were  used  many  times  a  day  in  wei^diin<r  sufrar.  colfee  aiul  other  val- 
uable commodities.  Had  they  been  allowed  to  continue  in  use  the  lo.ss 
to  the  consumer,  and  in  some  cases  to  the  dealer  himself,  would  have 
been  tremendous.  This  condition  is  not  necessarily  a  reflection  on  the 
merchants,  for  in  the  majority  of  cases  the.v  are  honest  and  do  not 
know  that  their  scales  ai'c  incorrect.  A  scale  may  balaiu-e  perfectly 
and  .still  {jive  a  false  weiffht  when  a  load  is  placed  on  the  platform,  for 
it  will  fret  out  of  adjustment  the  same  as  any  other  sensitive  raeehani.sm 
that  is  subject  to  constant  use. 

Not  only  have  the  scales  in  stores  been  examined  but  the  sealers  also 
are  constantly  inspectinfr  packajre  croods.  canned  products,  etc.,  to  see 
that  the  net  content  is  correct.  This  inchides  deliveries  of  ice,  coal, 
wood,  prrocerics.  loaves  of  bread,  jirints  of  butter,  boxes  of  berries,  and 
all  kinds  of  connnodities  in  packa^'c  form.  The  California  X<'t  Con- 
tainer Act  re(|uires  a  statement  of  the  net  contents  on  the  oulside  of 
every  container  weifrhin*;  over  two  ounces.  liefore  this  law  was 
enacted  it  wa.s  not  uncommon  to  jiurchase  a  tine,  larjre  appeariu'r  i>ack- 
agc  of  sonu*  c(unmodity  only  to  fiiul  on  openin<r  that  it  was  about  half 
full.  The  merchant  who  put  uj)  an  honest,  well-tilled  jiackafre  was 
confronted  with  the  unfair  com|)etiti()n  of  the  man  wh(f*e  slack-filled 
paekaf»c  appeared  lartrer  on  the  shelf  of  the  store,  althoufrh  it  actually 
contained  less.    This  has  been  corrected  to  a  larfre  extent. 

In  a  half  dozen  instances  out-of-state  manufacturers  have  shipped 
into  California  milk  bottles  in  excess  (»f  the  standard  tolerance.  Each 
case  re|)orted,  however,  was  handled  without  prosecution  and  with 
satisfaction  to  all  parties  concerned. 

The  i>iirchasc  and  sale  of  a;rricultural  j)roducts  and  oflicr  commodi- 
ties are  based  on  the  weight  records  of  wagon,  stock  anrl  auto  truck 
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scales  in  every  county  in  the  state.  The  honesty  of  transaction  hirgely 
depends  on  the  accuracy  of  the  scale.  The  majority  of  these  scales  are 
locat(>d  out  of  doors  where  they  are  .subjected  to  the  wear  of  the 
weather.  The  sjjccial  testinu:  outtit  used  in  keepin<i:  these  scales  up  to 
standard  is  unusually  efiicient.  It  includes  an  ovt'i-hcad  "I"  beam, 
travel ijiir  block,  and  chain  hoist  which  i)rovides  a  (piick  nutans  of 
handling;  the  fiOO-pound  test  weijihts  from  the  truck  to  the  ii'on  bug<>:y. 

prni.TC    AVEICTTM ASTERS 

Most  wajron  and  truck  scales  are  operated  by  public  weighma.sters, 
about  1500  of  whom  are  located  in  the  state.  They  are  licen.sed  and 
are  under  bond  to  this  Department  and  foi-  a  small  fee  any  one  can 
obtain  an  accurate  certificate  of  weight  for  his  load  from  one  of  these 
men. 

An  entire  working  over  of  the  weighmaster  records  resulted  in  bring- 
ing them  all  up  to  date.  New  bonds  were  i.ssued,  proper  classifications 
of  deputy  weighmasters  made  and  a  complete  testing  and  report  of  all 
heavy  tonnage  scales  in  operation  made  during  the  year.  Some  laxity 
seemed  to  prevail  concerning  the  proper  application  of  the  state  seal 
and  likewise  the  issuing  of  weight  certificates.  Correction  and  advice 
were  given  pertaining  to  this  matter,  resulting  in  a  complete  acquies- 
cence on  the  ])art  of  all  public  weighmasters  to  the  requirements  of  the 
Public  Weighmasters  Act. 

PROSECUTIONS 

The  Weights  and  ^Measures  officials  handle  a  great  majority  of  com- 
plaints out  of  court  as  investigation  ])roves  that  they  are  often  due  to 
carelessness  or  ignorance  rather  than  deliberate  intent.  However,  when 
firms  are  found  using  unfair  methods  and  ignoring  warnings,  prosecu- 
tions are  instituted,  and  while  convictions  and  fines  are  the  result,  the 
real  value  of  these  jirosecutions  does  not  lie  in  the  amount  of  th(>  fine, 
Init  in  discouraging  such  dishonest  practices. 

GASOLINE  MI;ASI:R1NC.  PUMPS 

There  are  a])pro-ximately  2.'?,000  gasoline  measuring  ]nimps  in  this 
state,  dis|)ensing  ai)proximalely  2,H2(),8!)1  gallons  of  gasoline  daily. 
These  pumj)s  are  subjected  to  unusual  conditions  of  wear  and  tear  and 
only  consistent,  .systematic  inspection  .service  will  maintain  them  in  an 
accurate  condition.  This  one  branch  of  the  work  performed  by  the 
Division  of  Weights  and  Mesaui-es  .saves  the  taxpayers  many  dollars, 
likewise  time  and  annoyance  to  the  motoring  public  and  dealei's.  Cali- 
foi-nia  led  all  states  during  1027  in  gasoline  consumption. 

Special  e(|uipment  is  used  for  testing  and  .sealing  large  meters  used 
on  harboi-  docks  for  selling  gasoline,  Diesel  oil,  and  other  fuel  oils  to 
ships,  large  quantities  thereof  being  measuretl  through  1he.se  meters. 
In  order  to  comply  with  official  reciuiremenls  the  various  oil  companies 
have  im))i-ovcd  their  old  meteis  aJid  developed  new  tyi)es  of  higiier 
accuracy.  In  some  instances  entire  installations  were  torn  out  and 
replacemenls  made  under  the  guidance  of  W<'ights  and  Measures  depu- 
ties before  the  desired  accuracy  could  be  attained. 

Tiie  gauging  and  sealing  of  large  tank  trucks  and  trailers  used  in 
selling  gasoline  and  other  petroleum   products  from  the  wholesaler  to 
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the  retailer  is  very  important.  Speeial  praujrin^'  outfits,  perfected  after 
considerable  expeiiiiuntation  have,  however,  pr(»(luc»(l  snf isfjictory 
results. 

(iKKASE   MEASURING   DEVICES 

There  was  pcihaps  no  more  perplexin<r  problem  before  the  Division 
diii-in<r  the  year  than  th<'  invest i<Tration  of  various  devices  used  in  mea.s- 
urin^r  the  amount  of  frrease  sold  to  motorists  for  transmission  cases  and 
differentials.  Many  of  the  "grease  pruns"  in  use  were  anti(|uated  and 
showeil  shortajies  as  hifrh  as  50  per  cent.  As  a  result  of  this  investi- 
fration  improved  devices  are  beinp:  placed  in  use  which  measure  accur- 
ately, and  automatically  indicate  to  the  purchaser  the  amount  of 
grease  actually  delivt-recl. 

STATE  I.SSTrriTIONS  INSPECTED 

As  prescribed  by  our  statutes  the  rejrular  annual  inspection  and  test 
of  state  wei<rhin<r  and  measuring  apparatus  in  use  at  all  state  institu- 
tions in  California  was  conducted.  When  repairs  or  ad.jus1  merit  in 
eciuipment  were  deemed  necessary  they  were  taken  care  of,  and  where 
devices  had  outlived  their  usefulness  replacement  was  advi.sed  in  order 
that  the  interests  of  the  state  would  be  safeguarded  in  checking  com- 
modities purchased. 

SEALEKS'  EQUIP.MENT  TESTED 

During  the  year  all  weights  and  measures  devices  were  calibrated 
properly  and  certificates  of  accuracy  issued. 

THE  BREAD  ACT 

Very  little  deviation  has  been  encountered  in  the  checking  ol  bread. 
The  law  requires  a  standard  loaf  shall  be  not  less  than  IG  ounces  avoir- 
dupois weight,  or  the  stau'iard  large  loaf  24  ounces.  Full  cooperation 
has  been  enjoyed  by  this  ofliee  from  the  baking  companies  throughout 
the  state. 

MATTRESS  AND  UPHOLSTERED  FURNITURE  ACTS 
The  legislature  of  1927  pa.s.sed  to  the  department  for  enforcement 
the  Upholstered  Furniture  l^aw  and  amende*!  the  Mattress  lU'gulation 
and  Inspection  Act.  The.se  laws  are  handled  under  this  Division  and 
require  the  proper  labeling  of  all  new  or  second-liand  furniture,  mat- 
tresses. i)ill()ws,  coniforters  and  art  cashions.  In  accordance  with  the 
I>rovisions  of  the  law  which  requires  that  all  second-hand  or  used  niale- 
rials  gfting  into  the  manufacture  of  mattres.ses  or  upholsten»<l  furniture 
be  .sterilized  under  regulation  of  the  State  Boanl  of  Health,  revised 
regulations  were  adopted  in  November,  1927,  and  have  greatly  aided 
in  the  proper  enforcement  of  these  laws.  Purchasers  of  upholsteri'd 
materials  would  do  well  to  see  that  an  official  label  is  attached  stating 
that  such  materials  have  iH'cn  properly  sterilized.  The  iasjx'ctors  from 
this  department  are  now  actively  engaged  in  enforcing  these  regula- 
tions. 

Forty-one  sterilization  plants  are  now  operating  thrrtnghoiit  the 
.state  in  fidl  compliance  with  r>oard  of  Health  regulations.  These  plants 
are  under  sujiervision  of  this  Division  and  must  properly  perform  their 
V  ork  in  order  to  retain  their  licenses.  Duplicate  plans  of  the  steriliz- 
ing cabinet  must  be  presented  for  approval  and  the  proi>er  tests  must 
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be  made  before  a  qualified  local  health  officer  and  the  recommendation 
of  the  supervisinjr  inspector  of  each  j)articular  territory'  must  be 
secured  before  a  pormit  can  be  {.'ranted.  Permits  may  be  revoked 
when,  after  hearinjr  before  disinterested  parties,  the  defendant  has 
b«'en  found  {ruilty  of  wilfully  violating  the  sterilization  reg:ulations  or 
otherwise  defyinfr  or  ijrnorinff  the  corrections  oflFered  by  state  inspec- 
tors. Durinjr  the  past  nine  months  about  2700  pieces  of  bedding  were 
condemned  and  burned. 

dealers'  licenses 

Licenses  have  been  issued  to  practically  all  manufacturers  and 
dealers  of  upholstered  furniture  and  mattresses  in  the  .state.  Licensed 
dealers  are  insured  protection  in  buying  merchandLse  as  labels  mu.st 
appear  on  the  articles  received  from  the  wholesaler,  stating  nature  of 
material  contained  therein.  All  work  shops  and  places  of  business  in 
the  furniture  and  mattress  indu.xtry  as  far  as  we  have  been  able  to 
aseertain  are  in  a  .sanitary  condition.  Confiscation  of  second-hand  and 
filthy  material  has  benefited  not  only  the  public  but  al.so  the  people 
who  daily  labor  in  this  industry. 

PROSECUTIONS 

On  the  records  of  this  department  are  notation>s  of  pro.secutions  and 
confiscations  obtained  for  (a)  operating  without  license;  (b)  substitut- 
ing inferior  material  for  owner's  good  material;  (c)  mislabeling 
seeond-hand  materials  styled  as  new;  (d)  operating  improper  .steriliz- 
ing cabinets  without  a  permit;  (e)  other  causes  which  are  in  direct 
violation  of  the  L'pholstered  Furniture  Law  and  Mattress  Regulation 
and  Inspection  Act  and  contrary  to  the  prescribed  regulations. 

Sf'ECIAI>    DEFINITIONS   OF   PILLOW    CONTENTS 

It  was  found  during  the  pa.st  year  that  manufacturers  often  mis- 
labeled feather  and  down-filled  pillow.s  and  eashions.  It  has  been  a 
common  practice  to  label  these  commodities  as  filled  with  down  wlien 
in  reality  they  are  filled  with  a  combination  of  chicken  and  turkey 
feathers  with  perhaps  a  small  percentage  of  goose  or  duck  down.  In 
order  to  i»rotect  the  public  from  such  practices  .standards  have  been 
<  stahlished  for  labeling  all  feather  and  down-filled  articles  and  the.se 
provide  that  the  contents  of  a  pillow  shall  be  designated  by  three 
terms:  (1 )  down;  (2)  feather  fiber;  (3j  feathers.  These  designations 
are  carefully  defined  in  the  regulations. 

Another  common  practice  that  has  been  discouraged  is  the  shipping 
into  California,  direct  from  the  eastern  manufacturer  to  the  retailer, 
of  mislabeled  fancy  pillows,  lounge  and  art  cushions.  The.se  were  often 
found  to  be  stuffed  with  the  miscellaneous  refu.se  from  various  fac- 
tories, etc.,  and  labeled  "garnetted  cotton."  The  California  law  dis- 
linetly  specifies  that  such  material  is  "shoddy"  and  must  be  sterilized 
before  shipment  and  so  labeled;  otherwise  it  is  either  returned  to  the 
manufacturer  or  .sterilized  and  properly  certified  by  California  inspec- 
tors. 

The  records  of  the  Division  show  that  for  the  last  fiscal  year  there 
have  been  licensed  to  do  business  in  the  state  :521  mattress  manufac- 
turers: 1(J.")  niattre.s.s  renovators;  2^U'-i  mattres.s  retailers;  :'!»:'  furniture 
manufacturers;  291  furniture  repairers  and  1540  furniture  retailers. 
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DIVISION  OF  LAND  SETTLEMENT 

Chahlks  W.  Cl.KAKy,  Chief. 

HE  Division  of  Land  Settlement  took  over  the  atliiiinistration 
of  the  land  settlement  i)rojects  at  Durham  and  Delhi  on  July  29, 
1927,  under  aiul  by  virtue  of  an  aet  of  the  h'<,nslaturt'  of  li)27 
(chapter  558,  Statutes  1927,  p.  942). 

A  brief  <>:eni'ral  history  of  State  Land  Settlejuent  activity  from  its 
im-eption  up  to  tin*  time  that  this  division  was  charjreil  with  tlie  duty 
of  administration  is  in  order  preceding  consideration  of  conditions  dur- 
in{»  the  five  months  under  report. 

By  act  of  the  !e<rislature  of  1917  (Statutes  1917,  p.  15()())  appro- 
priating: $2()()  ()()()  for  tiie  purpose,  the  state  embarked  upon  an  experi- 
nu'ut  in  land  settlement  or  colonization.  This  act  was  spon.soi-ed  by 
the  Commonwealtli  ("lub  of  Siin  Francisco;  it  was  the  result  of  exten(U'd 
consideration  and  had  been  the  sultject  of  invest ijrat ion  by  a  Commis- 
sion on  Land  Settlement  and  Rural  Credits  created  by  the  letrislature 
of  1915.  The  report  of  this  commission  was  published  in  191 G  and 
was  the  basis  of  the  leprislative  act  of  1917  under  which  .state  land 
.settlenu'nt  has  been  administered.  Dr.  Elwood  Mead,  now  Commis- 
sioner, Bureau  of  Reclamation,  Department  of  the  Interior,  Washiufr- 
ton,  I).  C.,  widely  known  as  "the  father  of  land  settlement  in  Cali- 
fornia," lead  all  the  activity  in  favor  of  the  state  eniragin<r  in  such  an 
experimental  project  from  the  ince|)tion  of  consideration  of  the  subji'ct. 

The  first  colony  or  .settlement  was  established  at  Durham,  Butte 
County,  in  1918,  and  consisted  of  ()2;?9  acres  of  generally  very  good 
land  under  a  gravity  sy.stem  of  ii-rigation  from  Butte  Creek,  a  stream 
which  flowed  through  the  tract.  A  detailed  soil  survey  was  made  by 
University  of  California  experts.  The  tract  was  divided  into  approxi- 
mately no  farms  varying  in  size  from  8  to  •'!()()  acres  ami  .'{()  tracts  of 
approximately  two  acres  each  known  as  farm  laborer  allotments. 

The  pro])erty  cost  the  stale  an  average  of  $80  jx-r  acre.  General 
improvejuents  by  way  of  irrigation  system,  roads,  etc.,  were  made  by 
the  state  and  certain  lands  were  reserved  for  otlice  and  administration 
purpo.ses  and  twenty-two  acres,  heavily  wooded  with  oak  trees,  set 
aside  for  a  j)ublie  park;  the  remainder  was  ofl'ered  for  sale  to  settlers 
on  purchase  contracts  at  prices  ranging  from  $48  to  $'M)0  per  acre, 
averaging  $150,  including  water  rights.  (Detailed  statement,  jiage  758, 
this  report.)  Laiuls  were  jiriced  according  to  values  indicated  by  the 
soil  survey  and  other  ajipareiit  factors. 

Settlers  were  selected  subject  to  su'-h  recpiirements  as  would  be  cal- 
culated to  insure  the  success  of  the  project.  In  fact,  in  the  opinion  of 
those  in  charge,  every  j)recaution  was  taken  to  guard  again-st  failure 
of  individual  settlers  as  well  as  of  the  .settlement  as  a  whole.  Settlers 
were  re<piired  to  pay  down  5  per  cent  of  the  purcliase  price  of  their 
land,  the  deferred  balance  being  amortized  over  a  period  of  twenty 
years  in  semiainiual  installments  with  interest  at  5  per  cent  per  annum. 
The  settler  was  retpiired  to  put  up  40  i)er  cent  of  the  cost  of  such 
improveujents  as  buildings,  leveling  the  land.  etc..  while  the  state 
;idvanfi'<l  (iO  per  cent.  sfciMfd  by  iniprox  enicnt  eonlr;iets  and  amortized 
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over  the  same  peciod  as  laiul  payments,  payable  semiannually  at  the 
same  rate  of  interest.  Loans  wen;  made  also  by  the  state  on  live  stock 
and  implements,  payable  in  installments  running  over  a  period  of  three 
years  at  5  per  cent. 

The  ()rif,'inal  apprfjpriatioii  was  iiiad('(|iiale,  and  Funds  soon  ran  low. 
In  order  to  juakc  available  more  funds  to  "carry  on,"  the  settlers  on 
that  portion  of  the  colony  for  which  the  state  had  paid  cash,  were  asked 
to  boirow  one-half  the  capital  value  of  their  farms  from  the  Federal 
Land  liank  and  pay  same  to  the  state  as  advance  i)ayment  on  their 
contracts  of  purchase.  Upon  the  amount  so  borrowed,  the  settlers  had 
to  pay  5i  i)er  cent  interest,  the  rate  charged  by  the  Federal  Land 
Bank,  but  they  obtained  the  advantage  of  smaller  j)ayments  and  a 
longer  time  in  which  to  pay.     Some  $97,400  was  obtained  in  this  way. 

Some  1500  acres  of  the  land  originally  sold  to  .settlers  has  rc^verted 
to  the  .slate  and  becm  classified  as  unsuitable  for  intensive  develo[)ment, 
being  heavy  adobe  soil.  A  portion  of  this  was  resold  at  a  reduced  price 
without  water  right  for  rice  and  grain  culture. 

General  supervision  of  the  .settler's  d(!velopment  of  his  farm  or  farm 
laborer's  allotment  was  maintained  by  the  administration  of  the  colony 
and  exi)ert  service  in  farm.stead  engineering  and  advice  in  all  things 
pertaining  to  farming  and  farm  develoijuicnt  wen;  made  available; 
also  leadership  was  furni.shed  in  the  j)roniotion  of  cooperative  activity 
to  insure  the  best  collective  marketing  and  j)Ui('liasing  |)ractices. 

So  successful  was  the  initial  period  of  (leveloj)mcnt  of  this  colony 
an<l  so  eager  were  farmers  and  i)rospective  farmers  to  avail  themselves 
of  the  ()j)portuni1y  to  obtain  a  farm  or  farm  home  on  the  lil)(!i-al  terms 
otfered  that  available  allotments  .soon  were  e.xhau.sted. 

In  1919  the  legislature  approj)riated  $1,000,000  (Statutes  1919,  p. 
845)  for  a  fuither  extension  of  the  land  settlement  program  and  as  a 
result  of  this  act  H4()0  acres  were  pureha.sed  at  Delhi,  Merced  County. 
An  extensive  irrigation  .sy.stem  of  underground  con(;rete  y)ii)e  Wiia 
installed,  taking  water  fi-om  the  canals  of  the  Turloek  Irrigation  Dis- 
trict, in  which  the  colony  lands  were  included.  An  exten.sive  road 
system  was  laid  out  and  improved;  and  in  progressive  units,  follow- 
ing a  detailed  soil  survey  by  University  of  California  experts  similar 
to  that  made  at  Durham,  the  land  was  subdivided  in  acreages  suitable 
for  farming  or  farm  homes  and  sold  on  the  same  terms  as  were  Durham 
Colony  allotments,  except  that  land  payments  were  amortized  over  I^GJ 
years  in.stead  of  20  years.  ]iy  express  i>rovision  of  the  1919  act  pref- 
erence was  given  to  ex-.serviee  men  in  the  sale  of  Delhi  colony  farms. 

This  H400-acre  tract  largely  was  very  sandy  soil  of  undulating  topog- 
ra|)hy  and  low  agricultural  value,  requiring  much  leveling  in  j)repa- 
rati<m  for  cultivation,  j)lanting  and  irrigation.  The  state  paid  an 
avei-age  of  $9f)  j)er  acre  for  this  land  and  after  developing  the  irriga- 
tion system,  the  system  of  roads,  making  certain  geneial  improvements 
and  reserving  for  administ rjition  and  townsit(!  i)urposes  certain  por- 
tions of  the  tract,  the  remainder  was  offered  for  .settlement  and  a  large 
portion  of  it  sold  to  settlers  at  an  average  price  of  $229  per  acre. 
(Detailed  statement,  i)age  7r)7,  this  report.)  Some  04  acres  of  rough 
land  were  sold  outright  for  cash  and  18  acres  of  tlu*  townsite  either 
.sold  as  business  sites  or  donated  for  public  pur|»oses,  leaving  .'{777  acres 
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now  unsold,  ini'lutlintr  KKKi  acivs  fonncrly  sold  but  whirh  have 
reverted  to  the  state.  An  additional  775  aei-es  have  reverted  and  been 
resold. 

A  bontl  issue  of  $1(),()()(),()()().  autli(tri/.fd  for  submission  to  the 
jjeople  by  the  Ifll!)  Icjrislaf ure  (ehapter  540,  Statutes  191!)),  failed  to 
{JO  on  the  ballot  beeausc  of  teehnieal  defect  in  the  le<rislative  aet.  An 
additional  $1 ,()()( ).()00  was  ai)i)ropriated  by  tlie  lejrislature  of  15)21 
(Statutes  l!tl21,  chapters  15  and  7;^"{)  in  spite  of  which  the  project 
soon  went  on  the  rocks  and  a  bond  issue  of  !}::5,()0(t,()00  for  the  extension 
of  land  settlement  submitted  to  the  people  in  1022  was  defeated. 
Settlers  in  Delhi,  as  in  Durham,  were  asked  to  borrow  from  the  Fed- 
eral Land  Bank,  and  $:n5.()()()  was  obtained  in  this  way.  Throujrh  lack 
of  funds  and  failure  of  the  land  to  produce  as  expected,  coupled  with 
freneral  afrricultural  depression,  the  situation  at  Delhi  became  criticjil 
and  the  lejrislature  of  lf)25,  following'  a  i-eport  and  reconunendations 
by  a  Icijislative  comiiiiltee  composed  oi"  three  senators  and  three  as.sem- 
blymeu  who  had  diirinir  the  const  it  ul  ional  recess  matle  an  invest  i^'ation 
of  the  history  and  condition  of  the  colony,  pas.se(l  a  series  of  acts  by 
virtue  of  which  the  selling:  price  of  the  land  at  Delhi  was  reduced  an 
avera^'c  of  $68  per  acre,  one-half  l)y  direct  reduction  in  the  price  of  the 
land  and  one-half  in  remission  of  interest.  A  delincjuency  of  $293,- 
237. IJf)  on  i)ayments  due  from  settlers  on  the  ori<rinal  contracts  was 
eliminated  and  written  into  new  contracts  as  deferred  payments  on 
improvements  and  each  settler  started  with  a  clean  slate  with  no 
delin(pieiicy  char<red  ajrainst  him  except  as  deferred  ])ayments  on 
improvements  at  the  date  of  the  new  contract,  July  24.  1925.  The 
unpaid  balauce  due  the  Federal  Land  Lank,  about  $300,000,  was 
assumed  by  the  state. 

The  Delhi  project,  or  colony,  has  had  a  stormy  history  since  its 
inception  excej)t  dnriufr  the  early  period  of  develoi)ment  when  credit 
to  the  .settlers  was  easy  and  plenty  of  money  was  available  from  a 
source  other  than  the  production  of  the  land. 

The  leprislative  committee  above  referred  to  in  their  report  to  the 
legfislature  of  1925,  followinjr  invest ipration  of  Delhi  Colony,  said: 

"The  project  as  a  whoh'  has  been,  and  Jiow  is,  a  financial  failure. 
The  settlers  were  led  to  expect  too  much  :  in  several  instances  they 
were  <;ranted  jrreater  loans  than  the  Land  Settlement  Act  permitted. 

"In  a  number  of  instances  chattel  mortira^re.s  were  made  by  settlers 
to  the  board  securin<r  loans  made  by  the  board.  Later  the  mortirafred 
chattels  were  sold  by  the  mortgajjors  and  the  loans  were  not  rej)aid  to 
the  board. 

"Fiirthermore.  in  addition  to  the  ireneral  expectation  that  more 
help  woidd  be  *riven  than  is  economically  soiuid  or  lar<.'er  loans  made 
than  were  financially  or  le'.'ally  i)roper,  many  of  the  settlers  came  to 
the  colony  with  the  distinct  belief  thai  the  state  would  act  as  a  sort 
of  <.Miardian  aii^rel  or  Santa  (Mans  and  'see  them  throufrh,'  as  they 
expressed  it. 

"The  final  consideration  of  this  jiroblem  has  led  your  cfuiimittee  to 
recojnmend  that  the  State  of  r'alifornia  should  never  enter  into 
another  land  settlement  scheme." 

The  land  settlement  work  of  the  state  ori^'ijially  was  administered  by 
a  Land  Settlement  Board  of  five  members  api)ointed  by  the  Ciovernor, 
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till'  cliainiiiiii  of  which  hoard  was  the  salaried  and  cliicf  adiiiiiiist ratoi-. 
A  i'()h)ny  supcrinti'iidcnt  with  ofiicc  and  field  I'oree  was  niaiiilained  at 
eaeh  of  the  two  settlements.  In  1921  the  projeet  was  made  a  division 
of  the  Department  of  Puhlic  Works,  the  Land  Settlement  JJoard  heinfr 
retained  in  an  advisory  capacity  only.  This  division  was  discontinued 
in  192;?  when  legislation  calculated  to  restore  the  orijj^inal  scheme  of  a 
Land  Settlement  Board  in  full  char<;e  was  enacted.  This  le<i;islation, 
however,  was  found  to  be  ambig:uous  and  of  doubtful  effect,  neverthe- 
less the  land  settlements  were  operated  as  if  the  board  were  fully 
restored,  until  in  1925  legislation  was  enacted  effectively  restoring  it. 
This  situation  continued  until  the  act  of  1927,  referred  to,  created  a 
Division  of  liand  Settlement  in  tlie  Dejjartment  of  Auriculture  and 
transferred  to  the  dei)artment  the  functions,  powers,  duties  and  funds 
of  the  Land  Settlement  Board,  but  retained  the  Land  Settlement  l)oard, 
to  be  composed  of  three  members,  the  Director  of  A<j:riculture  (chair- 
man). Director  of  Finance,  and  State  Engineer,  and  reserved  to  it 
such  functions  as  ])reviously  it  had  exercised  as  a  body  c()ri)orate. 

From  the  creation  of  the  first  Land  Settlement  J^oard  in  1917 
throughout  the  establishment  of  the  colonies  at  Durham  and  Delhi  and 
until  ]\larch,  1928,  the  entire  project  of  land  settlement  was  under  the 
general  sui)ervision  of  Dr.  Elwood  Mead  as  the  administrative  head. 
No  successor  was  appointed  till  January,  li)24.  Fi-om  January,  1924, 
till  July  29,  1927.  C  M.  Wooster  was  chairman  of  the  board  and  chief 
administrator  of  the  colonies. 

When  taken  over  on  July  29,  1927,  by  the  Department  of  Agricul- 
ture, ihr  responsihilitjf  amounted  to  a  virtual  receivership,  involving 
14,600  acres  of  land,  390  settlers  and  their  families  and  an  investment 
of  some  $:},0()0,000  on  the  part  of  the  state.  The  Delhi  Settlement  was 
operating  under  an  increasing  deficit,  even  under  the  revised  program 
instituted  in  1925  when  a  large  amount  was  written  off  by  the  state 
as  a  lass  to  give  the  settlers  and  the  settlement  a  new  start.  The  Dur- 
ham Settlement,  while  in  much  better  shape,  was  faced  with  a  diminish- 
ing book  reserve  account. 

The  condition  of  the  Delhi  Settlement  is  little  if  any  more  hopeful 
under  the  adjustment  of  1925  than  it  was  rei)orted  to  have  been  in 
July,  1923,  in  the  following  language  taken  from  the  report  of  Chair- 
man C.  ]\I.  Wooster  to  Governor  Friend  W.  Richardson  under  date  of 
December  31,  1925 : 

"In  July,  1923,  the  Delhi  Settlement  reached  a  state  of  desperation. 
Income  from  the  farms  would  not  supply  the  necessities  of  life  and 
])esi(les  there  were  taxes,  water  charges  and  interest  on  Federal  Bank 
loans.  Resources  of  the  .settlers  were  exliausted.  No  installment  pay- 
ments had  been  made  on  95  ])er  cent  of  the  purchase  agreements  and 
they  had  been  forfeitable  for  more  than  three  years.  The  Settlement 
being  remote  from  indu.strial  activities,  no  outside  work  was  obtainable, 
and  with  buildings,  had  cost  the  settlers  $400  an  acre.  Necessary 
improvement  in  the  way  of  fruit,  vines,  dairy  and  poultry  ecpiipment 
luus  increased  and  will  continue  to  increase  the  price  beyond  the  prob- 
ability of  a(hM|uate  return.  Such  consideration,  coujjled  with  the 
jia.st  three  years  of  pioneering  work  devoted  to  the  conversion  of  the 
undulating  sand  plane  into  i)lantations  of  alfalfa,  fruit  and  vine  farms, 
had  exhau.sted  both  the  i)hysical  and  financial  resources  of  the  .settlers." 
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Also  in  the  report  of  llio  audilor  of  the  Dcpai'tincnt  of  Finance, 
re|)ortiu<j:  on  Dcllii  as  of  .lime  :i().  1!>27,  ai)pears  tlic  following: 

"Notwithstandin};  the  Icfri.slative  relief  afforded  this  colony,  condi- 
tions have  not  improved  to  any  extent.  There  has  been  an  actual  loss 
on  operations  in  the  last  two  years  of  $25,8r)4.;{8  and  there  is  no  imme- 
diate prospect  of  wipinpr  out  the  deficit  of  $25, 1)27.54  now  on  the 
hooks.  Unsold  land  is  the  main  j^rohlcm.  It  constitutes  45  jjcr  cent 
of  the  entire  acreajre,  and  half  of  it  hrinjrs  in  no  return  whatever — 
notwithstaiulin<r  all  efforts  and  an  advertisin<r  exi)en(liture  of  $1200 
durin<r  the  i)eriod  under  audit,  the  unsold  laiul  was  on  .luue  lU),  11)27, 
more  by  52  acres,  than  on  Sept<'mli<'r  ;U),  li)25.  The  delinciuencics  are 
piling  lip  and  there  is  a  lot  of  dissatisfaction  and  discoura<reinent." 

At  Delhi  on  August  1,  11)27,  there  was  a  delintiuency  of  $58,800  on 
amounts  due  from  settlers  on  installments  falling  due  since  the  adju*st- 
ment  of  July  24,  1925.  This  delin(iuency  amounted  to  87.62  per  cent 
of  the  total  amount  of  $156, .'300  which  had  fallen  due  during  that  time. 
The  following  statement  shows  the  measure  of  dclincpiency  in  terms  of 
settlei^s : 

DELHI    DELINQUENCIES 

l'er.sons  holding  farm  property  June  ;}0,  l'J-1 242 

I'cr  cent 

3  paid  in  full  at  time  of  purchase 1.24 

4  paid  in  full  after  startinR  on  regular  contracts l.f..") 

3  had    their    propert.v    revf>rt    to    the   state    with    privilege   of    redeeming 

within  one  year  of  such  reversion 1.24 

232  are  still  operating  under  the  term  contract yr».S7 

Status  of  contract   i)aynients   which   have   fallen   due   fi-om   .July   24,    11)2."),    to 
and  including  .June  30,  li)27.  as  of  August  31,  1S>27,  on  232  contracts: 

7l>  have  made  all  payments  in  full 32.7 

73  owe  all  or  part  of  June  30.  1!>27,  payments 31.5 

47  owe  all  or  part  of  two  installment  jiayments  from  I)eceml)er  31.  192(L_  20.3 
31  owe  all  or  part  of  three  installment   payments  from  June  30,  l!t2(! 12.1) 

4  have   traded   their   proiuTty    to   the  state    for   other   proiK-rty    and   have 

had  delimiuencies  taken  care  of  by  e(iuity  in  former  allotment 1.7 

2  did  not  execute  revised  contracts  and  will  be  foreclo.se<l .0 

It  is  important  to  remember  that  these  figures  refer  to  settlers  all  of 
whom  were  clear  of  dclintiuency  on  July  24,  11)25,  and  who  were  operat- 
ing under  an  especially  favorable  contract  involving  payment  of  only 
1  per  cent  interest  and  1  per  cent  priiicii)al  j)ayiuent  per  annum  on  land, 
which  land  ])rincipal  represenls  two-thirds  the  total  obligation,  the 
balance  being  improvement  principal  on  which  5  per  cent  interest  and 
.3  per  cent  annual  jH-incipal  payment  is  required.  These  payments  will 
be  increa.sed  after  July  1,  1I):{0,  by  4  i>er  cent  per  annum  on  deferred 
amount  owing  on  land  or  by  about  $80,000  per  year. 

A  financial  statement  as  of  August  1,  11)27,  showed  a  deficit  of 
$80,161.88  with  a  valuation  on  fixed  a.ssets  much  above  the  actual  value. 
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FINANCIAL  STATEMENT,  DELHI  STATE  LAND  SETTLEMENT, 
AUGUST  1.  1927 

Assets 
Available  funds .<i;69,025  33 

Appropriated  funds  205-25 $67,025  33 

Contingent  fund   (Peoples  Bank, 

Turloc-k)     2,000  00 

Due  on  settlers  contracts 45,817  52 

Land  payments ^12,202  69 

Improvements    32,158  01 

Special    contracts 1,456  82 

Miscellaneous  accounts  receivable — 

BVom    settlers $9,769  25 

From  other  than  settlers 3,581  89 


13.351  14 
Heiitals  due 3,606  71 

Durham  State  Land  Settlement 11,215  23 


Total   current   assets $143,015  93 

Deferred  balances  owing  on  settlers'  contracts $1,275,641  21 

On    Land .$819,620  76 

On  improvements 488,092  08 

On  special  contracts 7.928  37 

United  Concrete  Pipe  and  Construction  Company 2.986  50 

Abevance    account 40,560  92 

Unsold    land    712,187  90 

Unsold   improvements   197,860  06 

Stores  17,984  99 

Equipment $8,172  32 

Less  depreciation  reserve 4,740  01 

3,432  31 

Federal  Land  Bank  of  Berkeley,  capital  stock,  bonds,  etc 15.7.55  00 

Trust    fund 432  91 


$2,409,857  73 
Deficit 30,161  88 


$2,440,019  61 

Liabilities 

State  of  California,  liabUity  for  expended  funds .$2,070,162  24 

Chapter  450-19    .$875,519  48 

Chapter     1.5-21    2.50,000  00 

Chapter  734-21    7.50,000  00 

Chapter  205-25    182,974  67 

Accrued    interest,    205-25 11,668  09 

State  of  California,  unexpended  funds  20.5-25 67,025  33 

Federal  Land   I'.ank  of  Berkeley 300,140  98 

Option    account 238  00 

Funds  in  trust 432  91 

Irrifjation   maintenance  sinking  fund 2,020  15 

<Jeneral .$1,887  74 

liiver  farms 132  41 


$2,440,019  61 
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At  Diirliaiii  the  th'liiuiuoncy  on  settlers'  aecounts  on  Aujiust  1,  1927, 
was  $104, (100,  extendiiifi  back  over  a  jieriod  of  six  years  and  more,  some 
$4,000  of  it  liavinjr  been  (lelin<|uent  i)rior  to  11)21.  Tlie  followinj^ 
statement  sliows  the  Durliam  (lelin(iueneies  as  of  Augnsl  1,  1!>27,  iu 
terms  of  settlers : 

Dl'KHAM   L.VND   SETTLEMENT,  AUGUST  1.   V.)'2~ 

Itestiiiic — Land  Contracts 

Per  cent 

-<!  i>ni<l-iip   contriu'ts ](i.2 

.")!    laii<i   coiitiju'ts  not   (Iclinqupnt 32.0 

■JO  OIK'  iiistalliiiput   (June  .'?().  1027)   or  loss  doliuqiiotit 12.5 

!)  <"<)iitra(ts.  two  insl;illin('iits  or  nion'  than  one  installment n.(5 

r>4  more  than  two  insiiillmcnls  or  more  than  one  year  (leliui|uent 33.7 

1«0  100.0 

Rrsiimr      \olrx  and  I wprovcmcni   Contravis 

I'rr  rrut 

'A7  which  are  not   delininient 37.7 

.'{."»  <leliti(|uent   one  or  less  installments 35.7 

K!  are  more  tiian  one  instnliniont  but  not  more  than  two 10.4 

10  are  more  than  one  .vear  deliniiuent 10.2 

l)K  100.0 

It  is  imi)ortant  to  note,  relative  to  thr'  amount  and  distril)ution  of 
Durham  (l«4in(nieneies.  that  they  eover  the  entire  ])erio<l  of  o]ieration 
from  IDIH  to  Aujrust  1,  li)27,  and  that  that  jx-riod  embraced  the  hump 
of  immediate  post-war  market  conditions  and  overstimnlatioti  as  well 
as  the  deflation  and  depression  of  the  past  few  years  and  therefore  may 
be  taken  as  a  fair  demonstration  of  state  land  settlemt'nt  activity.  The 
experiment,  however,  is  not  yet  comi)lete{l. 

A  financial  statement  at  Durham  as  of  Atiprust  1,  1927,  .showed  a 
book  reserve  of  $8:11)1  (J. ."{'J,  which  previous  records  indicate  is  rapidly 
diminishinfr  and  fixed  assets  which  doubtless  would  be  impossible  to 
realize  on  at  the  listed  value. 
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STATEMENT  OF  CONDITION  OF  THE  DURHAM  STATE  LAND  SETTLE- 
MENT AS  OF  AUGUST  1,  1927 
Assets 

Availnblo    funds .$28,612  79 

Fund   7ri.V17   $19,221  05 

Ciisli,  coiiiiiHTfial 8,391  74 

lU'volving   fund    1,000  00 

I'nymonis  due 104,020  05 

Land  contracts $95,428  71 

Improvements    1.199  03 

Notes    receivable    5.597  97 

Miscellaneous  accounts  receivable 1,683  74 

Incase   contracts   110  60 

Warrants  receivable 429  56 

$133,062  40 

l)eferre<l  balances ;--"--       470,203  47 

Ijivu]   contracts   $387,817  71 

Improvements    20,028  62 

Notes    receivable   59,483  14 

Lease  contracts 2,334  00 

Stores .$566  32 

Equipment 2,009  75 

2,570  07 

Unsold  lands   $74,-570  70 

Improvements   on   same 11,787  20 

80,357  90 

Reserved  lands .$11,290  32 

Improvements  on   same 8,815  30 

20,105  02 

Trust  Fund  Rank  of  Durham .$2,3.34  50 

T'nclaiined    trust   moneys 0  14 

I'endintf  first  mortgage 1,572  60 

Doubtful  accounts 691  49 

4,604  73 

Total  assets .$716,970  19 

Liabilities 

Claims   pa.vai)le .$429  56 

Stanfoi-d  Iniversity  contract  deferred $230,7.38  7(5 

Advance   payments  on   same 26, .520  29 

204,218  47 

State  of  California — exjwuded  loans — 

Fund    75.5-17    $2.30,778  95 

Fund   4.50  19   124,480  52 

.355.2.59  47 

State  of  California — unexpended  loans    (Fund  755-17) 19,221  05 

Accrued  interest  to  Slate  of  ('alifornia 31,450  77 

Federal   Laud   I'ank   mortgage (i,578  61 

Liability  for  special  deposits ,  2,3.34  .50 

Reserve  for  lease  contracts 2, .334  00 

Delhi    Settlement   11,215  23 

Liability    for   canceled   checks C  14 

Total  liabilities .$(;.3.3.0.".3  SO 

Suri)lus  (if  unsold  lands  shall  be  sold  at  s<'hcduled  prices) 83,91(!  .39 

Total  surplus  and  liabilities .$716,970  19 

In  Aiifjust,  1927,  at  tho  rcrniost  of  Governor  ('.  C.  Yoiin<r,  a  com- 
mittee of  citizens  insjx'cted  tlie  colonies  at  botli  Delhi  and  Durham  and 
reported  to  the  Governor  respecting  conditions  at  the  colonies. 
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This  eomniittoo  was  made  up  as  follows:  J.  M.  Tninaii,  Sacramento, 
State  Senator  (eliairnian)  ;  Clias.  II.  Deuel,  Cliieo,  State  Assemblyman; 
Earl  lloujrhton,  Porterville,  Pre.sident  California  Farm  Bureau  Fed- 
eration; (jeo.  C.  Harrison,  Sebastopol,  ]\Iaster  State  Granrje;  K.  V. 
Garrod,  Los  Gatos,  President  Farmers'  Union;  John  R.  Pickett,  San 
Francisco,  editor  and  jiuhlisher  Pacific  Kural  Press;  C.  C.  Teaprue, 
Santa  Paula,  Chairman  A<rrieultural  Leirislative  Committee;  H.  C. 
Carr,  San  J^rancisco,  Vice  President  and  Mana<;er,  Public  Relations 
l)ei)artment  Bank  of  Italy. 

The  low  price  of  cainiinp:  peaches  in  1927,  of  which  there  is  a  larfre 
acreajre  in  Delhi,  has  seriously  affected  the  settlers'  ability  to  meet 
their  obliprations.  Grapes  also  did  not  bring  the  returns  anticipated. 
Alfalfa  had  failed  to  i)roduce  suflficiently  to  sustain  the  extensive  dairy 
operations  and  annual  croi)s  such  as  blackeye  beans  were  of  low  market 
value  and  production  was  li-rlit.  Plant  diseases  had  tleveloped  to  an 
unexpected  extent.  As  a  result  collections  dui'in^'  the  five  months 
])erio(l  under  consideration  and  i)articularly  at  the  semiannual  jiay- 
ment  date  in  December.  I!)l27.  were  very  low.  For  these  reasons,  an 
attitude  of  leniency  in  the  matter  of  ])ayments  was  adojited  by  the 
Division  and  the  period  of  grace  on  delinquent  i)ayments  was  extended 
where  evidence  was  presented  indicating  the  inability  of  the  settler  to 
meet  his  payments. 

At  Durham  the  collections  for  the  period  from  Aujrust  1,  Pt27.  to 
December  81,  1927,  also  have  been  very  much  below  those  of  lil2()  for 
the  same  time,  due,  also  in  some  measure  to  the  general  agricultural 
depression,  poor  markets  and  the  failure  of  alfalfa  to  ])roduce 
as  it  should.  (The  failure  of  alfalfa  to  produce  satisfactorily-  over 
a  period  of  years  has  been  noted  throughout  many  parts  of  the  state, 
however,  and  though  acute  in  the  state  land  settlement  colonies,  is 
by  no  means  confined  to  them.)  In  Durham  there  has  been  adopted 
a  custom  of  ten-day-interest-frce-extension  beyond  payment  date  and 
the  payments  that  came  in  during  those  first  ten  days  of  January,  192S, 
irreatly  augmented  the  December  paynu'Uts.  The  same  attitude  of 
leniency  towai'd  the  (lelin(|uents  Avho  are  honestly  trying  to  meet  their 
obligations  was  taken  here  as  in  Delhi. 

The  conditions  at  Durham  are  very  much  more  hopeful  than  at  Delhi 
but  there  exists  among  a  considerable  number  of  settlers  at  Durham  a 
spirit  of  dissatisfaction  and  rebellion  against  the  estal)lished  order  of 
things.  As  a  result  of  this  some  16  of  the  140  settlers  have  served 
notice  of  rescission  of  contract  of  ])urchase  or  doinl.  These  rescission 
notices  are,  it  is  understood,  to  establish  foun<lation  for  damage  suits 
or  suits  to  cancel  contract  on  the  part  of  the  settlers.  Those  filing 
rescission  nf)tices  make  three  allegations  as  follows: 

"1.  That  the  consent  of  the  rescinding  j>arty  wa.s  given  by  mistake. 
2.  That  the  consent  of  the  rescinding  j)arty  was  obtained  through 
fraud,  exercised  by  or  with  the  connivance  of  the  state. 

.'{.  That  through  the  fault  of  the  state,  the  consideration  for  the 
obligation  of  the  jnirchaser  in  said   contract   contaiTie<l,   has   failed 
in  part.'' 
The    pi-opriety.    howcvei-.    of    these    alle'.'at  ions    is   (pie.st  iotietl    by    other 
settlers. 
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Outside  of  this  more  concerted  movement  some  individual  settlers 
have  filed  suits  for  damajres  because  of  special  injury  alleged  to  have 
been  suffered  and  in  order  to  better  protect  the  interest  of  the  state  in 
meetinfr  the  issues  of  liti?ation  involved  and  arisin?  by  reason  of  the 
action  of  these  settlers,  special  local  counsel  has  been  retained  to  col- 
laborate Avith  the  office  of  the  Attorney  General.  The  firm  of  Bond  and 
Deirui)  of  Chico  is  retained  as  such  counsel. 

The  interest  of  the  state  must  be  protected  while  at  the  same  time 
absolute  fairness  to  the  settlers  must  obtain.  I'njust  claims  and 
demands  must  be  resisted,  but  the  full  measure  of  oblifration  on  the 
part  of  the  state  to  the  settlers  must  be  met. 

At  Durham,  the  Divi.sion  in  conjunction  with  the  Durham  State  Land 
Settlement  Water  Users'  Committee  Is  carryinor  on  work  of  repairing 
portions  of  the  irrifration  .system  by  concrete  lining:  to  prevent  lo.ss  of 
water  and  seejiapre  injurious  to  crops. 

Special  invest i^rat ion  and  ob.servation  of  drainapre  conditions  al.so  are 
under  way  in  preparation  for  the  installation  of  an  adequate  drainage 
sy.stem,  as  well  as  a  general  investigation  of  conditions  to  determine 
whether  or  not  the  demands  of  settlers  for  adjustment  in  contracts  of 
purchase  are  reasonable  and  justified. 

The  delinquency  on  settlers  accounts  owing  as  of  December  31.  1927, 
at  Delhi  is  $67,630.76  of  the  $194,400  which  has  fallen  due  since  July 
24,  192o,  or  36  per  cent.  At  Durham  the  delinquency  as  of  December 
31,  1927,  is  $120,389.09  covering  the  entire  period  of  operation,  about 
ten  years,  and  represents  a  delinquency  of  about  21  per  cent. 

General  .stati.stical  and  financial  reports  of  interest  other  than  those 
previously  included  follow : 

STATEMENT  OF  ACREAGE,  COST  AND  SELLING  TRICE 

Delhi 

A crcage 

Alladin    Ranrho 2,607.3100 

Geo.    n.    LfttP.nn 10S;.6O00 

Nella   E.   Orendorff 105.4500 

Mollic  E.  Wilson KiO.OOOO 

Victorin  Park  Co _• 40.0400 

L.    W.   Lenk fl.OOOO 

Edgar   M.   Wil.«on 5.046.4050 

Edpar   >r.    Wilson 114.3090 

Edpar   .M.    Wilsf>n 7!t.S!)40 

Edgar   M.   Wilson 39.0000 

Title  feos 

Imiirc>vem<'nts  sfdd  as  land 

Additions  to  cost  of  land 


Coat  per 

acre 

Amount 

5502  50 

.«:241.176  17 

115  00 

13,70?  50 

130  00 

22,875  00 

115  00 

18.000  00 

115  00 

4,604  60 

233  33 

2,100  00 

92  50 

466.800  78 

130  23 

14.794  66 

IW  00 

7.9«)  40 

1.34  03 

5,.339  48 

413  57 

3,701  92 

95  12 

793,979  60 

Total    8,4fK^».8180 

Acreage  short  in  survey 52.8698 


Net  total 8.347.9482  $191  12  ?1,595,4S3  68 

Sold  on  contract 4,478.161  ?192  59  $862,476  26 

Paid    up    cf.ntracts ll.SO  210  04  2,478  50 

Poor  land  .wld  outright 63.64  44  23  2,815  05 

Townsite  property   s«jld  outright 3.S342  1,982  16  7,600  00 

Town.«ite  property  donated 13.H.3  

Unsold  acreage 3,776.(;S3  190  67  720,113  78 


8.347.9482  $191  12  $1,595,483  59 
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STATEMKNT  OF  ACUKA(;K,  COST  AND  SELLING  PRICE 

Durham 

Cost  per 
Acrcaije  iicrc  AiiiuidiI 

Stanford  Univer8ity 3,882.45  $!>0  02  $;i40.4!t!)  00 

Chns.  F.  Jx)tt  Estate 2,348.34  (JH  04  irj2,7:ir)  00 

L.  M.  Compton 8.51  15  00  127  65 

OvcrnKc  in   survey .28 

Additions  to  cost  of  land 

Total    acquisition 6,239.58 

Sold   on    contract 4.416.90 

Sold  for  cash  and  paid  up  contracts 235.0S 

Uoscrved 809.20 

Unsold    778.30 

Totnl  disposition 6.239.48  $127  62  $7iK;.295  50 

STATI'S  OF  INVESTMK.NT  OF  STATE  OF  CALIFORNIA  IN  LAND  SETTLE- 
MENT EXCLI'SIVE  OF  INTEREST  CIIARCJES  AS  OF  JUNE  30,  1927 

State  of 
Cnlifornia —  A'o/ 

CJ'prmliture.i  recoverable 

ApiMopriations:  Clijiptcr   755-17 $260.000  00  $10.(K)0  00 

Chapter  450-19 l.(M)0,000  00                 

Chapter     15-21  250.0(M)  00                 

(Miaptcr  7.'i4-21  750.(KH)  (H)                  

Chapter  20.V25 2.50.000  00                 

Chapter  302-25 35(»,000  00  350,000  00 


47  11 

293.933  85 

$127  62 

$149  78 

207  88 

13  95 

95  80 

$796,295  50 

$661,564  44 
48.870  04 
n.2JK)  .32 
74.570  70 

Totals $2,860,000  00  $360,000  00 

Note. — Chapter  .302,  Statutes  192r.,  $350,000  was  an  appropriation  to  absorb  Inter- 
est due — merely  a  book  aiipropriation. 

Approprinlrd  junds  due  from 

Durham  Delhi 

Api)rojirijttions :  Chapter   7."»."    17   .$229,076  52  

Chapter  4,50  19 124.480  52  .$87.5.519  48 

Chapter      14-21    2.".(I.(KK»  (Mt 

Chai)ter  734- 21   , 7.50,000  00 

Ciiapter  20.5-25 1SI.!»6,S  03 

Halance  in  Laiul  Settlement  fund ^_          20,923  48  (;.S.031  07 


Totals .$374,480  52  $2,125,519  48 

NoTH — Land  Settlement  reports  were  published  in  i;tl8-i;t20-1922.     The.se  reports 
irive  details  as  to  selection  of  settlers  and  plans  of  operation  and  administration. 
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CALIFORNIA  CROP  REPORT  FOR  1927 

E.  E    Kaufman,  Agricultural  Statistican 

Tho  total  production  of  California  field,  fruit  and  vogotablc  crops 
exceeded  the  forecasts  and  preliminary  estimates  reflected  in  the  early 
season  reports.  As  the  index  of  farm  prices  improved  slightly  as  the 
season  advanced  the  total  returns  to  the  growers  of  these  crops  were 
greater  than  anticipated. 

The  annual  crop  survey  of  California  for  1927  shows  a  total  value  of 
all  main  field,  fruit  and  vegetable  crops  of  $474,840,000.  This  compares 
with  a  like  estimate  of  the  1926  crops  of  $464,982,000.  An  estimated 
valuation  of  all  crops  in  the  various  states  gives  California  in  1927  the 
rank  of  third  place.  In  1925,  and  also  in  1926,  California  ranked  second 
in  the  estimated  valuation  of  all  crops  in  the  various  states.  Of  the 
main  field  and  fruit  crops  alone  11,703,700  tons  were  harvested  in  1927 
compared  to  11,787,000  tons  in  1926.  An  increase  in  acreage  of  the 
main  field  crops  also  produced  an  increase  in  total  tonnage,  while  an 
increase  in  the  bearing  acreage  of  fruit  crops  produced  nearly  300,000 
tons  less  fruit  in  1927  than  the  previous  year.  In  this  connection,  how- 
ever, there  was  a  probable  production  of  over  200,000  tons  which  were 
not  liarvested  and  therefore  not  estimated  in  the  total  tonnage  produced 
the  past  year.  The  average  value  per  ton  in  1927  of  the  main  field  crops 
was  48  cents  greater  than  the  average  value  per  ton  for  the  previous 
year,  while  the  average  value  per  ton  of  the  fruit  crops  harvested  in  1927 
was  S4.21  greater  than  in  1926.  An  increase  of  about  29,000  acres 
planted  to  vegetable  crops  in  1927  increased  the  total  valuation  of  such 
crops  81,276,000  more  than  the  value  of  such  crops  the  previous  year. 

This  report  revises  the  pi'eliminary  summary  released  early  in  1928  on 
the  production  of  California  field,  fruit  and  vegetable  crops  for  1927  and 
in  tabular  form  briefly  tells  the  .story  of  California  crop  production 
for  the  past  year  in  comparison  with  the  four  previous  years.  Other 
production  reports  relea.sed  during  the  year  were  but  forecasts  based 
on  preliminary  estimates  of  acreages  and  prevailing  crop  conditions  during 
the  growing  sea.son.  Embodied  in  this  report  are  the  final  estimates  for 
the  year  of  all  main  crops,  except  live  stock  and  live  stock  products.  The 
estimates  here  recorded  for  1926  have  been  revised  in  accordance  with 
final  data  now  available  on  acreage  and  production.  The  1927  estimates 
are  subject  to  a  similar  revision  one  year  hence. 

The  valuation  of  all  crops  is  based  on  the  average  price  to  the  grower 
prevailing  on  December  1  or  on  an  average  price  during  the  harvest 
season,  delivered  at  the  home-town  market,  shipping  station  or  packing 
shed. 

To  compare  total  production  of  all  crops  one  year  with  another  it  is 
neces.sary  to  reduce  all  crops  to  a  conunon  measure.  Unless  otherwise 
mdicated,  production  is  recorded  in  tons. 

In  Table  1  are  given  estimates  of  tlie  acreage,  production  in  tons  and 
farm  value  to  tlu^  grower  of  the  main  field  crops;  the  bearing  acreage, 
estimated  tonnage  and  value  of  the  main  fruit  crojjs;  and  the  estimated 
acreage  and  value  only  of  the  vegetable  crops  produced  during  the  past 
five  years. 
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Table  1 — Acreage,  Production  and  Value  of  California  Crops 


Year 

Acreage 

Production 
(tons) 

Average  value 
per  ton 

Farm  value 
December  1 

Field  Crops 
1927 

4,606,000 
4,033,400 
4.546,000 
4,049,000 
5,008,000 

4.598.480 

1.670.557 
1.600.787 
1.403,828 
1,364.483 
1.240.109 

1,475.753 

355,940 
327,000 
268,150 
233.075 
213.950 

279.821 

7.767,700 
7,575,600 
8,053,700 
6,725,872 
8.176,469 

7.659,870 

3.936.000 
4,212,000 
3,723.000 
3,016.000 
3.652.000 

3.708,000 

$21  37 
20  89 
23  81 
27  79 

22  32 

23  12 

61  04 

56  83 
58  80 
67  93 
45  60 

57  72 

$165,967,000 

1926 

158.277.000 

1925 

191.785.000 

1924 

186.903,000 

1923     

182,505,000 

&-year  avernee  (1923-27) 

177,087,400 

Frdit  Cbops 
1927 

240.265.000 

1926 

239.373,000 

1925       

218,800,000 

1924   

204,869.000 

1023 --- 

106.526,000 

5-.vcar  average  (1923-27) 

VeoETABLE   CROtB 

1927           

213,9,86.000 
68.608,000 

1926 

67,332.000 

50.574,000 

1924 --. 

48,808.000 

62,668,000 

5-year  averace  (1923-27).. 

61,416,000 

SEASONAL    CONDITIONS 

A  varied  assort inont  of  weather  condition.''  prevailed  throupliout  the 
year.  Rainfall  wa.s  normal  or  better  throughout  the  state.  The  snowfall 
on  watersheds  of  streams  supplying  jrravity  irrijj;ation  water  to  California 
farms  was  sufiicicnt  to  provide  an  ample  water  supply  throuphout  the 
season. 

Slightly  below  normal  temperatures  generally  prevailed  during  the 
early  months,  with  a  consetjuent  backward  .season  and  a  delayed  harve.'^t 
of  from  one  to  two  weeks.  Light  to  heavy  frosts  occurred  in  scattered 
localities  the  first  half  of  April,  causing  slight  injury  to  various  crops  in 
widely  separated  areas.  No  serious  injury  occurred  to  any  crops  from 
late  spring  frosts.  October,  1927,  was  reported  by  the  Weather  liureau  as 
the  warmest  October  for  a  number  of  years.  It  was  an  i(l(\il  harvest 
month  for  those  cro])s  ripening  during  the  fall  months.  Rain  the  last 
few  days  of  October  continued  intermittently  during  Xoveml)er.  holding 
up  the  rice  harvest  and  delaying  the  picking  and  ginning  of  cotton. 

The  character  of  the  recent  crop  .sea.'<ons  in  California  is  indicated  in 
Tabl(>  2  which  shows  the  composite  condition  of  all  important  crops  during 
months  of  the  growing  period,  in  which  100  n^pn^sents  an  average  (not 
normal)  condition. 
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Table  2 — Monthly  Composite  Crop  Conditions,  1915-1927 
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June  1 

July  1 

August  1 

Septciuher  1 

Ootobrr  1 

1915 

112.8 
02.0 

104.5 
98.0 

105.0 
95.8 
96.5 
98.9 

105.9 
87.1 

102.9 

103.1 
96.7 

106.7 
95.2 

100.3 
94.2 

101.8 
95.4 
95.0 

100.4 

106.1 
87.2 

103.7 

102.1 
98.4 

103.8 

96.4 
97.7 
92.6 
98.0 
96.8 
04.8 
101.7 
106.3 
87.9 
100.5 
102.3 
98.4 

101.7 
99.8 
97.6 
89.0 
98.9 
96.5 
95.1 
102.3 
105.7 
85.0 
97.1 
103.7 
103.4 

103.5 

1916          

101.2 

1917        --.   -- 

101.3 

1918 

86.5 

1919 

100.5 

1920     

95.7 

1921 

94.7 

1922.- - - 

101.2 

1923                  -.- 

109.5 

1924   

89.4 

1925 

107.8 

1926                                - 

108.0 

1927                    

106.7 

WAGES   OF   FARM   LABOR 

But  little  change  was  noted  in  the  wages  paid  for  farm  labor  in  1927 
as  compared  with  the  previous  j-ear.  In  view  of  the  statewide  interest  in 
the  question  of  farm  labor  there  are  shown  in  Table  3  the  average  wages 
paid  per  day  for  hired  farm  labor,  without  board  and  with  board,  at 
times  other  than  harvest,  for  California;  the  eleven  western  states 
including  Cahfornia;  the  United  States  including  California;  and  a 
percentage  comparison  of  California  farm  wages  and  those  of  the  United 
States. 


T.\BLE  3 — Wages  of  Farm  Labor — Average  per  Day,  Other 

Than  Harvest  Time 

Without  board 

With  board 

CaU- 
fornia 

Eleven 
western 
states 

United 
States 

California 

compared 

with  U.S.. 

per  cent 

Ciili- 
fornia 

Eleven 
western 
states 

United 
States 

California 
compared 
with  U.  8.. 
per  cent 

1927* 

$3  60 
3  65 
3  60 

3  40 

4  00 
3  40 

3  35 

4  60 
3  90 
3  25 
2  67 
2  17 
2  10 
2  05 
2  01 
2  03 
2  05 
2  02 

$3  29 
3  35 
3  25 
3  16 
3  47 
3  00 

3  01 

4  61 
4  02 
3  52 
2  82 
2  24 
2  08 
2  09 
2  07 
2  06 
2  07 
2  06 

S2  44 
2  46 
2  44 
2  43 
2  45 
2  15 

2  22 

3  59 
3  12 
2  63 
2  02 
1  62 
1  47 
1  45 
1  50 
1  47 
1  42 
1  38 

118 
147 
148 
140 
163 
158 
151 
128 
125 
124 
132 
134 
143 
141 
134 
138 
144 
146 

$2  70 
2  65 
2  70 

2  40 

3  12 
2  53 

2  55 

3  60 
2  99 
2  60 
2  04 
1  57 
1  55 
1  44 
1  44 
1  48 
1  48 
1  44 

$2  48 
2  53 
2  49 
2  33 
2  60 
2  23 

2  26 

3  66 
3  08 
2  76 
1  87 
1  67 
1  54 
1  52 
1  52 
1  54 
1  51 
1  51 

$1  89 
1  91 
1  89 
1  87 
1  84 
1  65 

1  68 

2  86 
2  45 
2  07 
1  56 
1  26 
1   13 
1   13 
1   16 
1   14 
1  09 
1  06 

143 

1926*    

139 

1925*  

143 

1924* 

128 

1923* 

170 

1922 

153 

1921 

152 

1920 

126 

1919 

122 

1918 

126 

1917 

131 

1916 

125 

1915.. 

137 

1914 

127 

1913 

124 

1912 

130 

1911 

136 

1910 

136 

•Data  for  July  1. 
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FIELD  CROPS 

The  latest  revised  estimates  of  acreage,  production  and  farm  value 
relating  to  the  main  field  crops  of  California  for  the  years  1023  to  1027, 
inclusive,  and  the  5-year  average,  are  shown  in  Table  5.  In  other  tables 
and  the  discussion  that  follows  are  given  more  details  and  additional 
information. 

Corn,  Indian — The  San  Joaciuin  River  Delta  continues  to  be  the  most 
important  corn  producing  area  of  the  state.  The  total  acreage  of  corn  in 
California  in  1927  was  77,000.  Of  this  total,  40,000  acres  were  for  the 
production  of  grain,  while  37,000  acres  were  grown  for  silage  and  other 
forage  purposes.  Total  production  figures  recorded  in  Table  o  are  based 
on  the  a.ssumption  that  the  grain  yield  per  acre  on  acreage  grown  for 
silage  and  forage  would  be  the  same  as  from  the  acreage  grown  for 
grain.  The  actual  production  of  corn  for  grain  was  therefore  onlv  about 
1,2S7,0()0  bushels  as  compared  with  1,301,000  bushels  produced  in  192G. 

]\'li((it,  Bailc)/  and  Oats  —The  acreage  of  wheat  harvested  in  1027  was 
greater  than  in  1926,  but  the  average  yield  per  acre  was  not  (juite  so 
good.  The  acreage  of  barley  and  oats  harvested  in  1027  was  slightly 
less  than  for  the  previous  year  with  a  smaller  yield  per  acre  and  therefore 
a  consequent  decrease  in  total  production  for  both  barley  and  oats.  Total 
acreages  of  small  grains  harvested  each  year  in  California  are  not  only 
d"pendent  on  seedings,  but  also  on  weather  conditions  that  prevail  during 
autumn,  winter  and  spring.  In  various  localities  and  for  the  state  jus  a 
whole  the  planted  acreage  each  year  is  disposed  of  in  three  ways,  namely: 
harve.sted  for  grain,  harvested  for  hay  and  al^andoned  for  either  grain  or 
hay  harvest.  In  Table  4  are  shown  estimates  of  the  total  planted  and 
harvested  acreages  of  wheat,  barley  and  oats  in  California  for  the  past 
four  years,  and  also  grain  production  recorded  in  tons.  The  small 
acreages  harvested  for  grain  in  1024  of  wheat,  barley  and  oats  were  due 
to  the  severe  drought  that  prevailed  throughout  the  year.  These;  esti- 
mates relate  to  the  entire  i)roduction  of  the.se  grains  in  the  state,  inchiding 
the  grain  that  is  consum(>d  as  feed  or  seed  in  the  territory  where  grown, 
as  well  as  that  portion  that  enters  main  trade  channels. 

Table  4 — Estimated  Acreage  Wheal,  Barley  and  Oala  in  Cali/omia,  19H-1987 


Wheat- 
Total  acreage  planto<l 

Arreage  harv-esttnl  for  drain 

ArreaRC  harvested  for  hay 

Abaniloncnl  arrpaxe 

Total  grain  pro<luction  in  tons 

Barley — 

Total  arrrane  planted 

Arreage  harve«tc<l  for  grain  .. 

ATeage  harve»te<l  for  hay 

AbaniloneH  srro.ige 

Totiil  grain  production  in  tons 

o»u— 

Total  nrroage  plant<xl . 

Acreage  harvest  p<i  for  grain 

Arreage  harveste'l  for  hay 

Abandone<l  arrejige 

Total  griuii  production  in  tons 


782.000 
377.000 
168.000 
237.000 
109.667 


1.220.0O0 

76.5.000 

374.000 

90.000 

402,160 


440.000 
86.000 

350.000 
13,000 
25,040 


1925 


804,000 
603.000 
9<l.tXX) 
102,000 
343.744 


l,43.'>.nflO 
1.0.V).0(X) 

334.000 
51.000 

781..'J2.'i 


400.000 
151.000 
241.000 
8.0(X) 
83.840 


812.000 
653.000 
KKl.OOO 
59.000 
360.486 


1.384.000 
1.080.000 

271.000 
33.000 

777,724 


376.000 

l.VJ.OOO 

218.000 

2.000 

81,120 


923.000 

812.000 

84.000 

27.000 

409.300 


1.223,000 

<.tl»4.000 

192.000 

37.000 

650,100 


.387,000 

147.000 

228,000 

12.000 

67,000 
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Table  5 — Acreage,  Production  and  Value  of  Specified  Field  Crops,  192S-1927 


Crop 


Acreage 


Production 


Per  acre  Total 


Unit 


Farm  value,  Dec.  1 


Per  unit  Total 


Corn 1927 

1926 
1925 
1924 
1923 

5-year  average  (1923-27). 

Wheat 1927 

1926 
1925 
1924 
1923 

5-year  average  (1923-27). 

Oats --- 1927 

1926 
1925 
1924 
1923 

5-yeai:  average  (1923-27) . 

Barley 1927 

1926 
1925 
1924 
1923 

5-year  average  (1923-27) . 

Rice 1927 

1926 
1925 
1924 
1923 

6-year  average  (1923-27)- 

Grain  sorghum 1927 

1926 
1925 
1924 
1923 

5-year  average  (1923-27). 

Beanfl 1927 

1926 
1925 
1924 
1923 

6-year  average  (1923-27)  _ 

Hay  (tame) 1927 

1926 
1925 
1924 
1923 

6-year  average  (1923-27). 


77.000 
77.000 
81.000 
82,000 
128.000 

89.000 

812.000 
653,000 
603.000 
377,000 
748,000 

638,600 

147,000 
156,000 
151,000 
86.000 
162,000 

140,400 

994,000 
1,080,000 
1,050,000 

765.000 
1.095.000 

996.800 

160.000 
149.000 
103,000 
90.000 
IOC  .000 

121,600 

130.000 
96.000 
88,000 
84,000 

135,000 

106,600 

296,000 
305,000 
240,000 
206,000 
299,000 

269,200 

1,649,000 
1,699,000 
1.777,000 
1,974,000 
2,066,000 

1,833.000 


32.00 
31.50 
35.10 
33.50 
35.00 

33.62 

16.80 
18.40 
19.00 
15.00 
21.60 

18.45 

28.50 
32.50 
34.70 
18.20 
32.50 

30.38 

27.50 
30.00 

31  00 
21  90 
30  20 

28.51 

56.00 
53.60 
46.60 
48.50 
53.50 

52.27 

31.20 
32.00 
34.00 
30.50 
33.00 

32  15 

16  30 
18.80 
19.00 
13.10 
15.70 

16.73 


2.464,000 
2,426,000 
2,843,000 
2.747,000 
4,480,000 

2,992,000 

13,642,000 
12,015,000 
11,457,000 
5,655,000 
16,157,000 

11,785,200 

4,190,000 
5,070,000 
5,240.000 
1.565,000 
5,265,000 

4,266,000 

27.335,000 
32,400.000 
32,550.000 
16,754.000 
33,069.000 

28.421,600 

8,960,000 
7,986,000 
4,800,000 
4,365,000 
5,671.000 

6.356,400 

4,056,000 
3,072,000 
2.992,000 
2,562,000 
4,455,000 

3,427,400 

4,825.000 
5,734,000 
4,560,000 
2,699,000 
4,694,000 

4,502,400 

5,156,000 
4,984,000 
5,417,000 
4.642.000 
5,268,000 

6.003.400 


Bushels 
Bushels 
Bushels 
Bushels 
Bushels 

Bushels 

Bushels 
Bushels 
Bushels 
Bushels 
Bushels 

Bushels 

Bushels 
Bushels 
Bushels 
Bushels 
Bushels 

Bushels 

Bushels 
Bushels 
Bushels 
Bushels 
Bushels 

Bushels 

Bushels 
Bushels 
Bushels 
Bushels 
Bushels 

Bushels 

Bushels 
Bushels 
Bushels 
Bushels 
Bushels 

Bushels 

Bushels 
Bushels 
Bushels 
Bushels 
Bushels 

Bushels 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 


$1  08 
1  06 
1  18 
1  38 
1  08 

$1  15 

$1  IS 
1  30 
1  48 
1  54 
1  08 

$1  27 

«0  63 
0  48 
0  61 
0  87 
0  60 

SO  60 

$0  93 
0  58 

0  75 

1  16 

0  70 

$0  78 

%\  15 

1  31 
1  70 
1  66 
1  12 

$1  34 

$0  97 

0  84 

1  07 
1  35 
1  00 

$1  03 

$2  70 

3  00 

4  10 

5  20 
4  00 

3  63 

$12  50 
12  30 
14  00 
21  70 
14  00 

$14  77 


$2,661,000 
2.572.000 
3.355.000 
3,791.000 
4.838,000 

$3,443,400 

$16,008,000 

16.020.000 

16. 956. 000 

8,709,000 

17,450,000 

$14,966,600 

$2,640,000 
2.434,000 
3.19(1.000 
1.362.000 
3.159.000 

$2,558,200 

$■-'5,422,000 
18.7'l2.0ni) 
24.412.000 
19,435.()()0 
23,148,000 

$22,241,800 

$10,304,000 
10.462,000 
8.160.010 
7.246,000 
6.352.000 

$8,504,800 

$3,934,000 
2,580.000 
3.201.000 
3.459.000 
4.455.000 

$3,525,800 

$13,028,000 
17.202,000 
18,696.000 
14,035,000 
18,776,000 

16,347,400 

$64,450,000 
61,303.000 
75.838,000 

100,731,000 
73,752,000 

$76,214,800 
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Table  5 — Acreage,  Production  and  Value  of  Specified  Field  Crops,  19SS-t9S7 — Continued 


Production 

Farm  > 

•nlue,  Dec.  1 

Crop 

Acreage 

Per  acre 

Total 

Unit 

Per  unit 

Total 

Hay  (wild) 

1927 

1926 
1925 
1924 
1923 

147.000 
150.000 
148.000 
114.000 
152.000 

1  20 
1.10 
1.40 
0.74 
1.00 

176.000 
165.000 
207.000 
84,000 
152.000 

Tons 
Tons 
Tons 
Tons 
Tons 

%s  no 

7  50 

8  50 
17  00 
10  00 

$1,496,000 
1,238.(XK) 
1,760.(XK) 
1 ,428,(KX) 
1,520,000 

5-year  average 

(1923-27). 

142.200 

1.10 

156.800 

Tons 

S9  49 

$1,488,400 

Potatoes-.- - 

1927 

1926 
1925 
1924 
1923 

52,000 
4.S.000 
43.000 
40.0(X) 
52,(XX) 

153  00 
101.00 
159  00 
162  00 
150.00 

7.956.000 
6,923.000 
6.837.000 
7.452,000 
7.800,000 

Bushels 
Bushels 
Bushels 
Bushels 
Bushels 

$0  9.-. 

1  32 

2  00 

0  90 

1  12 

$7..5.'->8.000 
9.1.38.000 

13.674.000 
6.707,000 
8,736,000 

5-ycar  average 

(1923-27). 

47,200 

156.64 

7.393,600 

Bushels 

11  24 

$9,162,600 

Sweet  Potatoes 

1927 

1920 
1925 
1924 
1923 

12.000 
12.000 
9.000 
6.000 
6.000 

90.00 
97.00 

112.00 
94.00 

115.00 

1,080,000 

1.104.000 

1,008,000 

564.000 

690.000 

Bushels 
Bushels 
Bushels 
Bushels 
Bushels 

$1   15 
1   10 

1  70 

2  18 
1  65 

$1,242,0(X) 
1,2.S0.()(»0 
1.714,000 
1.230,000 
1.1.39.000 

5-year  average 

(1923-27). 

9.000 

100.13 

901,200 

Bushels 

$1  47 

$1,321,000 

Sugar  Beets 

1927 

1926 
1925 
1924 
1923 

66.000 
46.000 
76.000 
84.000 
61,000 

8  00 
8.00 
6.45 
9, 35 
9.59 

449.000 
369,000 
490,000 
785,000 
585.000 

Tons 
Tons 
Tons 
Tons 
Tons 

»$9  00 
9  25 

8  21 

9  14 
13.99 

$4,041,000 
3,413.(K)() 
4,023,(H)0 
7,175.fKM) 
8.184.000 

5-yeur  average 

(1923-27). 

64,600 

8.29 

535,600 

Tons 

$10  02 

$5,367,200 

Hops 

1927 

1926 
1925 
1924 
1923 

6.000 
5.400 
5.000 
6.000 
5,000 

leiiO  00 
lfi5f)  (K) 
1600.00 
1600  00 
1480.00 

9.900.000 
8,910.000 
8.000.000 
9.600.000 
7.400.000 

Po\ind8 
Pouniis 
Pounds 
Pounds 
Pounds 

$0  20 
0  21 
0  20 
0  11 
0  18 

$1,980,000 
1,.S7 1,000 
1.000.000 
1,0.56.000 
1..^32.000 

5-year  average 

(1923-27). 

6.480 

1598  90 

8,762,000 

Pounds 

0  18 

1.567.800 

Cotton  (lint)' 

1927 

1926 
1925 
1924 
1923 

128.000 
102.000 
172,000 
129,000 
83.000 

340  00 
.386  00 
339  00 
2.S7  00 
313  00 

43,.')47,0O0 
62.422,000 
58.21 8.000 
37.035.000 
25.990.000 

Pounds 
Pounds 
Pounds 
Pounds 
Pounds 

$0  21 
0  14 
0  22 
0  24 
0  32 

$9,145,000 
8,7.39,000 

12.808.000 
8.8,88,000 
8.317.000 

5-year  average 

(1923-27). 

134,800 

337   10 

45.442.400 

Pounds 

SO  21 

$9,579,400 

1927 

1926 
1925 
1924 
1923 

(1923-27). 

1927 

1926 
1925 
1924 
1923 

43.500 
62.400 
58.200 
37.000 
20,000 

46.420 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

$.37  50 
19  50 
29  50 
29  00 
38  00 

$29  18 

$1,031,000 

I,217,(KK) 

1.717.000 

1 ,073.000 

983.000 

5-ycar  averago 
Alfalfa  seeil- 

$1,325,200 

M3..100 
•M,4(K) 
MO.OOO 

•11,000 

3.50 
2  75 
3.70 
4.20 
3.40 

36,600 
39.000 
69,200 
66,700 
37.400 

Bushels 
Bushels 
Bushels 
Buahcb 
Bushels 

$9  20 

10  .50 

11  40 
10  20 

9  00 

$337,000 
4in,0(K) 
075,000 
578,000 
359.0(K) 

5-ycar  average 

(1923-27). 

13.640 

3.37 

45,000 

Bushels 

$10  31 

$473,000 

'  Subject  to  re%'i.iion.  oa  final  prirc  to  grower  not  fully  del<Tmine«l  at  this  date. 

•  Does  not  include  estimate  of  110,000  acres  and  45,000  bales  frown  in  Jyower  California.  .Mexico. 

*  Included  in  all  tame  hay  acreage. 
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Beans — The  large  crop  of  beans  produced  in  1926  resulted  in  a  sligiitly 
reduced  acreage  for  the  1927  crop.  This,  coupled  with  a  slight  decrease  in 
yield  per  acre  compared  with  the  previous  year,  caused  a  decrease  in  total 
production  although  the  crop  was  the  second  largest  grown  since  1922. 

Table  6  shows  the  estimated  acreage  of  all  beans  and  the  production  in 
lOO-pound  bags  segregated  by  varieties  of  California  beans  from  1922  to 
1927,  inclusive. 

Table  6 — Estimated  Bean  Production  by  Varieties,  in  lOO-pound  Bags,  1922-1927 


1922 

1923 

1924 

1925 

1926 

1927 

1,328.000 

150,000 

325,000 

110,000 

625,000 

275.000 

60.000 

100.000 

75.000 

25.000 

27.000 

830,000 

220,000 

360.000 

100.000 

650.000 

275,000 

40,000 

143.000 

60.000 

30.000 

33.000 

480,000 

225,000 

77,000 

40,000 

260,000 

277,000 

20,000 

70,000 

60,000 

20,000 

40.000 

800.000 

300,000 

200,000 

25,000 

625,000 

450,000 

30,000 

60.000 

132.000 

15.000 

30.000 

1,2,50,000 

580,000 

180,000 

15,000 

580,000 

450.000 

45.000 

73.000 

80.000 

21,000 

40.000 

1,010.000 

310,000 

280,000 

15,000 

Pinks.- . 

520.000 

300.000 

60.000 

Cranberries 

110,000 

125,000 

25,000 

50,000 

3.100.000 

2.741.000 

1,569,000 

2,667,000 

3,314,000 

2,805,000 

324,000 ' 

299,000 

206,000 

240,000 

305,000 

296,000 

Hay — Statistical  information  relative  to  the  California  hay  crops  shown 
by  types  the  past  three  years  is  recorded  in  Table  7.  Nearly  all  of  the 
alfalfa  in  California  is  grown  by  irrigation  and  had  an  ample  supply  of 
water  in  1927.  The  harvested  acreage  of  grain  hay  in  1927  decreased 
by  70,000  acres  in  comparison  with  the  previous  year.  A  high  average 
yield  per  acre  usually  curtails  the  acreage  of  grain  hay.  The  estimates  in 
this  repoi't  relative  to  grain  hay  are  separate  and  exclusive  of  all  acreage 
and  production  data  relating  to  wheat,  barley  and  oats  for  grain. 


Table  7- 

—California  Hay  by  Types: 

Estimated  Acreage 

and  Production.     {000  omitted) 

Type 

Acreage 
(thousands  of  acres) 

Yield  per  acre 
in  tons 

Production 
(thousands  of  tons) 

1925 

1926 

1927 

1925 

1926 

1927 

1925 

1926 

1927 

Alfalfa 

971 

694 

8 

4 

20 

80 

981 

616 

8 

4 

20 

70 

1,001 

546 

8 

4 

20 

70 

4.20 
1.60 
1  65 
1.60 
1.70 
2.20 

4.00 
1.40 
1.60 
1.60 
1.60 
2.10 

4.20 
1.40 
1 .  50 
1.50 
1.50 
2.00 

4,078 

1,110 

13 

6 

34 

176 

3,924 

8B2 

13 

6 

32 

147 

4,204 

764 

Clover 

12 

0 

Mixed — clover  and  timothy 

Millet,  Sudan  srasB.  eto. 

30 
140 

Total— 

1,777 
148 

1,699 
150 

1,649 
147 

3.05 
1.40 

2.93 
1.10 

3.13 
1.20 

5,417 
207 

4,984 
165 

5,156 

Wild  hay.. 

176 

-all  hay 

Total— 

1.925 

1,849 

1,796 

2.92 

2.78 

2.97 

5,624 

5,149 

5,332 

12—59098 
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liice — The  Sacramento  \'alley  produced  more  than  95  per  cent  of 
the  total  rice  crop  of  tlie  state  in  1927.  The  acreage  planted  and  har- 
vested, also  the  production,  exceeded  that  of  any  year  since  1920.  Owinf; 
to  a  late  .spring  a  large  percentage  of  tiie  acreage  was  planted  later  than 
usual.  The  result  \va.s  a  later  harvest  than  in  192G  and  on  account  of 
rain  throughout  Xoveml^er  about  6  per  cent  of  the  planted  acreage 
was  abandoned  and  the  quality  of  the  late-harvested  rice  injured  to  some 
extent. 

Sugar  Beets — The  area  of  sugar  beets  har\*ested  in  1926  amounted  to 
about  46,000  acres  which  was  the  smallest  harvested  acreage  of  sugar 
beets  in  California  since  1904.  In  1927  there  was  an  increase  of  about 
10,000  acres  in  the  area  harvested  with  about  the  same  average  yield 
per  acre  as  in  the  preceding  year.  The  growing  of  sugar  beets  seem^ 
to  be  losing  favor  with  the  farmers  of  California.  Curly  Top  di.se: 
caused  severe  loss  in  1925  and  the  nematode  is  seriously  affecting  t 
production  in  some  areas.  Only  five  beet  sugar  factories  operated  in 
Cahfornia  in  1927. 

The  beet  sugar  production  during  recent  vears  in  California  ha.s  been 
as'follows:  1927,  76,000  tons;  1926,  68,000  tons;  1925,  88,000  tons;  1924, 
131.000  tons;  1923,  100,000  tons  and  1922,  73,000  tons. 

Hops — About  6000  acres  of  hops  were  worked  in  California  in  1927 
compared  with  5400  acres  in  1926  and  5(XX)  acres  in  1925.  In  Table  5  is 
shown  the  acreage,  production  and  value  of  the  crop  in  California  for 
the  pa.st  few  years.  Oregon  and  Washington  are  the  principal  hop 
producing  states  aside  from  California.  The  area  of  hops  harvested  in 
Oregon  in  1927  was  16,000  acres  with  an  average  yield  per  acre  of  only 
940  pounds.  In  Washington  the  area  harvested  was  26(3o  acres  with  an 
average  yield  of  1867  pounds. 

Other  M isccUaneoivi  Crops^ln  addition  to  the  crops  li.'^ted  in  Tables  5, 
12  and  16,  there  are  numerous  other  minor  crops  that  contribute  to  the 
agricultural  income  of  the  state.  Among  the.se  may  be  considered 
vegetable  and  flower  seeds,  nmstard  seed,  sunflower  seed,  rye,  broom 
corn,  etc.,  as  well  as  avocados,  dates,  pomegranates.  jXTsimmons,  various 
small  fruits  and  other  miscellaneous  crops.  Nursery  and  greenhou.se 
products  are  important  income  producers  in  various  districts  of  the  state 
and  gradually  increasing  in  value.  In  this  rejwrt  no  attempt  is  made 
to  give  production  or  value  of  miscellaneous  crops,  nursery  and  green- 
house products. 

Prices  of  Field  Crops — In  Table  11  is  given  the  average  price  of  the 
principal  field  crops  received  by  producers  in  California  for  the  years 
1868  to  1927,  inclusive.  Source  of  data  is  the  I'nited  States  Department 
of  Agriculture,  Statistical  Bulletin  No.  17.  Price  data  by  montlis  for 
recent  years  are  to  be  found  in  the  .same  V)ulletin. 

Cotton — The  cotton  year  of  1927  was  not  all  that  might  be  desired 
from  a  seasonal  and  production  standpoint.  Such  deficiencies  were 
largely  offset,  however,  bj'  prices  received,  which  were  about  50  per 
cent  higher  than  the  previous  year.  From  79  per  cent  as  much  acreage 
about  70  per  cent  as  great  a  crop  wius  harvested,  which  returned  to  the 
growers  about  5  per  cent  more  money  than  the  larger  crop  of  1926. 

It  will  be  remembered  that  the  1926  season  was  distinctly  favorable 
for  good  production,  although  selling  prices  were  low.  In  1926  there 
were  harvested  within  the  state  130,590  bales  of  cotton  from  162,000 


MONTHLY   BULLETIN. 


767 


acres,  or  an  average  of  386  pounds  per  acre,  which  was  much  the  largest 
average  yield  obtained  in  any  state.  The  comparison  of  the  1927  crop 
to  tiie  previous  season  is  therefore  a  contrast  with  one  of  tiie  best  produc- 
tion years  that  can  be  reasonably  expected. 

In  reviewing  the  1927  cotton  season,  it  will  be  remembered  that  spring 
conditions  were  backward  and  considerable  late  replanting  was  neces- 
sary in  all  counties  except  Riverside  and  Imperial.  The  result  was  many 
imperfect  stands  and  a  late  start.  The  summer  months  in  most  areas 
were  quite  favorable,  excepting  for  a  period  of  exceedingly  hot,  humid 
weather  in  the  southern  valleys  which  resulted  in  serious  shedding  of 
squares  and  small  bolls.  Killing  frosts  were  not  abnormally  early,  but 
in  the  San  Joaquin  and  Sacramento  valleys  there  followed  rain  and 
foggy  weather  which  generally  delayed  maturity  and  opening.  Late 
picking  was  therefore  made  difficult,  resulting  in  more  than  the  usual 
percentage  of  cotton  of  low  grades.  Ginning  was  considerably  delayed 
during  the  early  winter  months,  but  had  been  completed  by  early  spring. 
Cotton  growers  had  sold  most  of  the  crop  by  April  15. 

There  was  an  ample  supply  of  picking  labor  in  most  localities.  No 
unusual  damage  from  insect  pests  or  diseases  was  recorded. 

In  Tables  8  and  9  are  recorded  acreage  and  production  data  for  counties 
and  valleys  in  California  during  recent  years.  Table  10  shows  the  pro- 
duction in  California,  United  States  and  the  World  from  1910  to  1927. 

Table  8 — Cotton  Acreage  and  Production  in  California  by  Counties,  1925-1927 


County  or  valley 


Sacramento  Valley 

Stanislaus  and  San 

Joaqujn  counties 

Merced  County 

Madera  County 

Fresno  County 

Kings  County 

Tulare  County 

Kern  County 

All  San  Joaquin 

VuUey.. 

Perris  Valley 

Coachella  Valley 

Palo  Verde  Valley 

All  Riverside 
County 

Imperial  Valley,  Cali- 
fornia  

Biird  VttUey 

All  Imperial 
County 

California  total... 

Imperial  Valley  (that 
part  io  Mexico) 

Combined  total.  . 


Acreage  picked 


1025 


3.500 


1,200 
5,400 
11,000 
17,000 
12,000 
17,200 
.32,800 


96,600 

140 

4.200 

19.000 


23,340 


40.800 
7.800 


48.600 


172,000 


3,300 


3,000 
9,300 
9,800 
20,700 
11,200 
22,300 
33,000 


109,300 


3,100 
20,000 


23,100 


20,400 
5.900 


26.300 


162.000 


150,000  130,000 


322,000  292,000 


1,000 
5,000 
7,600 
9.500 
9.000 
18.900 
28.800 


79.800 


1.350 
21.250 


22,600 


18,800 
4,800 


23,600 


128,000 


110,000 


238,000 


Yield  per  acre 
pounds  fiber 


1925   1926   1927 


238 
167 
242 
372 
421 
439 
463 


393 
212 
419 
377 


384 


202 
330 


149 
278 
309 
346 
509 
510 
510 


431 


364 
361 


361 


204 
409 


260 


134 


174 
236 
321 
437 
382 
437 
465 


414 


322 
275 


278 


130 
321 


169 


317 


Production — bales 
(500  lbs.  gross) 


1925 


1,008 


598 
1,887 
5.572 
13.216 
10,579 
15,808 
31,780 


79,440 

62 

3,681 

14,990 


18.733 


17,235 
5.379 


22,614 


121.795 


104   80,071   86,285 


1926 


762 


934 
5,405 
6,333 
14.986 
11,933 
23,803 
35,237 


98,631 


2,358 
15,083 


17.441 


8,704 
6.052 


13.766 


130,590 


355   273  201,866  216,876 


1927 


560 


363 
2,464 
5,108 
8,681 
7,193 
17,284 
28,013 


69.106 


910 
12,210 


13,120 


5,099 
3.218 


8.317 


91,103 


44.611 
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Table  9 — Acreage  and  Production  of  Cotton  in  California,  1919-1921 


Item  and  year 

San  Joaquin 
Valley 

Riverside 
County 

Imperial 
County 

Total 
California 

Iniperiul 

N'aUey 

(that  part 

in  Mexico) 

Combined 
total 

Aorcs  picked: 

1919 

5.500 

21.000 

S.-'iOO 

2,500 

9.000 

.37.800 

96.600 

109,300 

79.800 

242 
212 
245 
301 
488 
450 
393 
431 
414 

1,332.664 

4.446,-356 

856,098 

752,836 

4.392.342 

17,026.838 

37.972.320 

47.145.621 

33.032,702 

2,788 

0.302 

1.791 

1.575 

9.189 

35.621 

79.440 

98.631 

69.106 

19.500 
25.000 
14.000 
16.000 
21.200 
25.000 
23.340 
23.100 
22,600 

,389 
349 
357 
239 
388 
296 
384 
361 
278 

7,593.030 
8,720,846 
4.999.880 
3.826.390 
8.219,688 
7.394,182 
8,9.')4,374 
8,.336,519 
6.271.436 

15.885 
18.2.57 
10.460 
8,005 
17.196 
15,469 
18.733 
17.441 
13.120 

60.000 
104.000 
37..500 
48.500 
52.800 
66.200 
48.600 
20,.300 
23,600 

222 
180 
175 
113 
253 
191 
222 
250 
160 

13.348.628 

18.701,272 

6,570.036 

5.503.387 

13.378,122 

12.613,942 

10,809.492 

6..575.278 

3.975,582 

27,926 
39.124 
13.745 
11.513 
27.988 
26.3,S9 
22.614 
13.756 
8.317 

85.000 

150.000 

55.000 

07.000 

83.000 

129.000 

1172.000 

•162.000 

•128,000 

262 
212 
226 
150 
313 
287 
•339 
»386 
•340 

22.274.322 
31,874,474 
12,426,014 
10.082,613 
25,990.1. '.2 
37.0.M.962 
'58,218,010 
«fi2.421.711 
«43..547,441 

46..599 
66.683 
25.996 
21.093 
54. .373 
77.479 
'121.795 
'1.30..590 
•91.103 

100.000 
125.000 
85.000 
135.000 
150.000 
137.000 
150.000 
1.30.000 
110.000 

258 
303 

280 
205 
276 
247 
2.55 
317 
194 

25.812.000 
37.857.000 
23.810,014 
27.724.000 
41.336.500 
.33.778.826 
38.273.938 
41.244.336 
21,324.024 

54.000 
79.200 
49.813 
58.000 
86.478 
70.667 
80.071 
86,285 
44,611 

185,000 

1920 

275.000 

1921 

140,000 

1922 

202.000 

1923 

2.33.000 

1924 

1925 

266.000 
>.322.000 

1926 

•292.000 

1927 

•238.000 

Average  yield  per  acie, 
pounds  fiber: 
1919 

260 

1920 

254 

1921 

259 

1922 

187 

1923 

289 

1924 

266 

1925 

'300 

1926 .   .   . 

•355 

1927 

•273 

Production,  pounds 
fiber: 
1919 

48.086.322 

1920 

1921 

69.7.32,074 
30,236.628 

1922 

37.S06.613 

1923 

67..326.652 

1924 

70.813.788 

1925 

1926 

1927 

Produetion.    500-pound 
gross  bales: 
1919 

•96.491.948 
•103,666.047 
•64.871.465 

100..509 

1920 

145.883 

1921 

75.809 

1922 

79.003 

1923 

140.851 

1924 

148.146 

1925 

'201.866 

1928 

•216.K75 

1927 

•135.714 

'  1925 — 3.500  arrcs  o(  rotton  were  haivcste>i  in  the  S.icriimento  Valley,  with  a  pro<luction  of  1.000 
bales  (.'iOO-lb.  gross),  which  are  inrludo<l  in  the  totals  in  the  above  table. 

•  1926 — 3,300  acres  of  cotton  were  harvested  in  the  Sarrnmento  Valley,  with  a  production  of  762 
bales  (500-lb.  gross),  which  arc  included  in  the  totals  in  the  above  table. 

•  1927 — 2,000  acres  of  cotton  were  h.arve8te<l  in  the  Sacramento  Valley  with  a  production  of  500 
bales  (500-lb.  gross),  which  arc  included  in  the  totals  in  the  above  table. 
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Table  10 — Cotton  Acreage  and  Production — California,  United  Slates  and  World,  1910-1927 


California 

United  States 

Estimated 

Average  farm 

Year 

Acreage 

Acreage 

Production 

production 

(cents 

per  lb.) 

Acreage 
harvested 

Production 
bales 

planted 

harvested 

bales 

m 

thousands 

of  bales 

CaU- 

United 

(000  omitted) 

fornia 

States 

1910. 

9,000 

6,300 

33,418 

32,403 

11.009 

21,915 

13.3 

14.1 

1911 

12,000 

9,800 

36,681 

36,045 

15.603 

25,356 

7.5 

8.8 

1912 

9,000 

8,500 

34,766 

34,283 

13,703 

25,043 

12.5 

11.9 

1913 - 

14,000 

14,600 

37,458 

37,089 

14,156 

26,2.59 

13.0 

12.2 

1914 

38,000 

27,126 

37,406 

36,832 

16.135 

28.687 

7.0 

6.8 

1915 

12,000 

8,741 

32,107 

31,412 

11,192 

20,689 

11.2 

11.3 

1916 

60,000 

41,235 

36,052 

34,985 

11,450 

19,845 

20.0 

19.6 

1917 

78,000 

37,193 

34,925 

33,841 

11,302 

19,675 

28.0 

27.7 

1918. 

78,000 

46,908 

37,207 

36,008 

12.041 

20,613 

30.0 

27.6 

1919 

85,000 

46,599 

35,133 

33,566 

11.421 

21,384 

43.0 

35.6 

1920 

150,000 

66,683 

37,043 

35,878 

13,440 

20.875 

30.0 

13.9 

1921 

55,000 

25,996 

31.678 

30,. 509 

7,954 

15.330 

17.0 

16.2 

1922 

67,000 

21,093 

34,016 

33,036 

9,762 

18.i)00 

26.0 

23,8 

1923 

83,000 

54.373 

38.701 

.37,123 

10,140 

19,300 

32.0 

31.0 

1924 

129.000 

77,479 

42.641 

41, .360 

13,028 

24,800 

24.0 

22.6 

1925 

172,000 

121,795 

48,090 

40,053 

16,104 

27,900 

22.0 

18.2 

1926 

162,000 

130,590 

48.730 

47.0S7 

17,911 

28,000 

14.0 

10.9 

1927 

128,000 

91,103 

41,905 

40.138 

12,955 

23,600 

21.0 

19.6 
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Table  11 — December  1  Farm  Price  of  California  Crops,  1868-19ti 


Year 

Wheat. 

penta 

per 

bushel 

Corn. 

cents 

per 

bushel 

OuU. 

cents 

per 

bushel 

Barley. 

cents 

per 

bushel 

Rice. 

cents 

per 

bushel 

Tota- 
toes, 
cents 
per 
bushel 

Sweet 
pota- 
toes, 
cents 
per 

bushel 

♦Tame 
hay, 

doll:irs 
per 
ton 

Wild 

h«y. 

dollars 

per 

ton 

Cotton. 

cents 

per 

pound 

1868 

103 

93 

110 

141 

111 

132 

99 

118 

114 

130 

103 

123 

96 

103 

90 

100 

72 

67 

73 

74 

85 

70 

76 

95 

68 

53 

57 

60 

83 

83 

72 

62 

58 

60 

80 

87 

88 

82 

75 

98 

102 

111 

94 

88 

93 

95 

104 

96 

152 

200 

216 

204 

180 

107 

116 

108 

154 

148 

130 

118 

100 
90 
120 
116 
100 
73 
08 
107 
107 
95 
60 
70 
76 
78 
85 
85 
60 
68 
62 
61 
70 
57 
65 
71 
55 
50 
57 
53 
53 
56 
62 
60 
61 
08 
77 
74 
78 
76 
67 
85 
88 
91 
80 
90 
85 
88 
87 
88 
124 
185 
103 
179 
120 
77 
100 
108 
138 
118 
106 
108 

70 
62 
59 
70 
74 
84 
69 
72 
74 
73 
69 
67 
65 
60 
58 
58 
38 
48 
44 
58 
60 
45 
56 
60 
40 
38 
44 
39 
44 
49 
60 
47 
46 
44 
51 
64 
57 
51 
52 
71 
67 
66 
50 
59 
55 
60 
53 
50 
72 
85 
94 
96 
80 
61 
64 
60 
87 
61 
48 
63 

103 
65 
98 
108 
85 
85 
78 
91 
69 
90 
65 
56 
61 
70 
67 
63 
52 
79 
65 
62 
68 
45 
75 
61 
47 
42 
45 
40 
48 
64 
65 
60 
43 
41 
63 
61 
60 
69 
54 
78 
74 
74 
55 
85 
70 
68 
59 
62 
95 
120 
115 
141 
100 
56 
63 
70 
116 
76 
68 
93 



m" 

75 
91 
100 
100 
00 
78 
175 
190 
267 
121 
115 
110 
112 
166 
170 
131 
116 

56 
79 

136 
01 

113 
85 

111 
94 
83 
75 
98 
65 
79 
80 
60 
60 
60 
63 
66 
57 
61 
45 
68 
54 
59 
50 
49 
48 

49 
55 
63 
53 
77 
58 
66 
07 
67 
74 
90 
77 
77 
85 
90 
65 
70 
70 
75 
140 
150 
120 
171 
150 
130 
72 
112 
90 
200 
132 
96 

"132" 
145 
110 
94 
113 
112 
110 

78' 
92 

87 
83 
83 

"64 
81 
85 
63 
70 
76 

61 
73 
56 
60 
....... 

63 

r>5 

76 
84 
77 
75 
90 
97 
80 
90 
95 
110 
94 
100 
87 
80 
100 
150 
150 
179 
160 
125 
67 
165 
218 
170 
110 
115 

15.00 
12  70 
16  70 
21.85 
15.60 
16  50 
15.00 

16  59 

11  61 
15.00 
12.61 

9.93 

12  72 
12.20 
13.00 
12. ".O 
10.31 
11  50 

8. 15 
11  50 
12.03 
9.25 
10.50 
11  00 
8  76 
7.87 
9.50 
7.06 
6  35 
9.00 
14.25 
8.00 

8  15 
7.92 

9  41 
11.66 
10.41 
10  05 
11.26 
12.50 

13  25 
11.50 

9  60 

10  90 
13.70 
13.50 

8.20 

11  20 

12  60 

19  20 

20  00 

17  20 
20  00 
11  00 
15  00 

14  00 
21.70 
14.00 
12.30 
12.60 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1906 

1906 

1907 

1908 

1909 

1910 

6  60 
9  00 
11.00 
13  50 
19  00 
12  00 
12  00 
7.00 
9  00 
10  00 
17  00 
8  50 
7.60 
8.50 

13  3 

1911 

7.5 

1912 

12  5 

1913 

13.0 

1014 

70 

1916 

11.2 

1916 

20  0 

1917 

28  0 

1918 

30  0 

1919 

43.0 

1920 

30  0 

1921 

17  0 

1922 

20  0 

1923 

32  0 

1924 

24  0 

1926 

22.0 

1926 

14.0 

1927 

21.0 

^Includes  alfalfa,  grain  hay  and  misrellnneous  tame  hny. 
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REVIEW  OF  THE  1927  VEGETABLE  SEASONS 

A  review  of  the  truck  crop  situation  in  1927  in  California  reveals  several 
interesting  facts  and  lessons.  Weather  conditions  were  generally  satis- 
factory througliout  the  year,  and  in  some  districts  they  were  almost 
ideal  for  the  production  of  certain  crops.  Average  or  above  average 
yields  were  possible  with  practically  all  commercially  grown  vegetables 
with  the  exception  of  early  potatoes  and  fall  tomatoes.  Yet  the  actual 
harvested  yield  was  below  the  average  in  many  of  the  more  perishable 
vegetables  largely  due  to  the  fact  that  the  entire  crop  could  not  be 
marketed  at  a  profit.  The  increase  in  the  area  devoted  to  all  commercial 
vegetable  crops  in  1927  was  approximately  29,000  acres  above  the 
acreage  of  192G  and  about  88,000  acres  greater  than  in  1925.  The  value 
in  1927  was  SI, 270,000  above  the  value  in  1926  and  $9,134,000  greater 
than  in  1925. 

A  few  of  California's  important  vegetables  made  very  satisfactory 
profits  for  the  growers.  These  were  cauliflower,  spring  lettuce,  Bermuda 
onions  and  strawberries.  The  principal  crops  bringing  unsatisfactory 
returns  to  the  producers  were  artichokes,  celery,  late  onions  and  canta- 
loupes and  lettuce  in  the  Imperial  Valley.  The  balance  of  the  crops 
listed  in  Table  12,  with  the  exception  of  the  canning  crops,  varied  between 
poor  and  fair  from  the  standpoint  of  returns  to  the  grower. 

The  year  1927  on  the  average  was  not  a  profitable  year  for  the  grower. 
The  outstanding  factor  that  spelled  loss  seemed  to  be  over-production. 
With  every  crop  that  showed  a  large  increase  in  acreage  the  growers 
made  very  little  profit  or  suffered  losses.  On  the  other  hand  the  crops 
showing  no  increase  or  a  conservative  increase  in  acreage  made  the 
growers  some  profit.  The  lessons  learned  the  past  year  are  obvious, 
and  the  need  for  conservative  plantings  can  not  be  too  strongly  empha- 
sized. 

There  are  four  distinct  shipping  seasons  for  California  vegetables. 
These  seasons  correspond  with  the  seasons  of  the  year.  The  California 
grower  does  not  talk  of  vegetables  without  prefixing  the  word  winter, 
spring,  summer  or  fall,  for  each  season  presents  different  problems  of 
growing  and  marketing. 

Winter  Vegetables — For  the  grower  of  winter  vegetables  weather 
conditions  were  generally  satisfactory  for  the  production  of  good  yields 
and  high  quality.  However,  the  winter  deals  of  the  main  crops,  with 
the  exception  of  cauliflower,  were  for  the  most  part  unprofitable.  The 
area  planted  to  lettuce  in  the  Imperial  Valley  was  6000  acres  greater 
than  in  1926.  The  actual  harvested  j'ield  per  acre  was  only  104  crates, 
the  lowest  yield  in  the  history  of  the  valley.  The  equivalent  of  over 
5000  cars  of  lettuce  was  left  in  the  fields.  Celery  in  all  sections  of  the 
state  was  a  disappointment  from  the  standpoint  of  returns.  With  above 
average  yields  on  an  acreage  31  per  cent  greater  than  the  five-year 
average,  coupled  with  a  heavier  crop  in  New  York  and  an  early  crop  in 
Florida,  there  was  little  chance  for  reasonable  profits  in  the  California 
winter  celery  deal.  Cauliflower  presented  the  one  "bright  spot"  of  the 
winter  season.  High  yields  of  good  quality  prevailed  and  reasonable 
profits  were  returned  to  the  growers. 

Spring  Vegetables — An  abundance  of  rain  fell  during  the  early  spring 
months,  which  was  of  benefit  to  .some  crops  and  detrimental  to  others. 
In  tlie  Central  Coast  Districts  rains  were  so  plentiful  that  farmers  were 
unable  to  plant  early  and  some  crops  were  two  to  three  weeks  late. 
Cool  growing  weather  retarded  growth  of  spring  lettuce  to  such  an 


772  MONTHLY   BULLETIN. 

extent  that  small  sizes  and  low  yields  prevailed  durinji;  most  of  the  season. 
However,  the  spring  lettuce  deal  from  the  standpoint  of  price  was  very 
satisfactory.  Spring  cauliflower  was  the  outstanding  crop  from  the 
standpoint  of  production  and  profit  to  the  grower.  Weather  conditions 
in  the  main  producing  sections  of  the  state  were  excellent  for  cauliflower 
and  high  yields  of  high  quality  were  the  result. 

The  carrot  is  the  latest  vegetable  crop  in  California  to  attain  com- 
mercial importance  and  the  production  has  increased  enormously  in  the 
past  four  years.  The  area  devoted  to  carrots  has  increased  from  500 
acres  in  1924  to  3050  acres  in  1927,  while  carlot  shipments  have  jumped 
from  1()G  cars  in  1924  to  2791  cars  in  1927.  The  largest  carrot  district  in 
the  state  is  the  Santa  IMaria  N'alley  (Santa  Barbara  (^ount}')  where  1730 
acres  were  grown  in  1927.  Ventura  Count}^  the  Salinas  ^'alley,  Sacra- 
mento District  and  Los  Angeles  County  were  the  other  important 
producing  districts.  The  limit  of  profitable  production,  for  a  few  years 
at  least,  was  apparently  reached  during  the  spring  deal  of  1927.  Low 
prices  caused  the  abandonment  of  about  000  acres. 

The  Imperial  ^  alley  enjoyed  a  favorable  growing  season  for  canta- 
loupes and  high  yields  were  obtained  of  the  best  quality  melons  the 
valley  had  produced  in  several  years.  A  large  increase  in  production 
and  light  demand  on  account  of  cold  weather  in  the  consuming  markets 
resulted  in  a  disastrous  season  for  the  growers. 

Coachella  V'alle}'  Bermuda  onions  were  grown  inider  favoral)lc  condi- 
tions and  a  good  crop  resulted.  Contrary  to  early  foreca.sts  of  low 
prices,  onions  brought  good  returns  and  the  growers  generally  enjoyed  a 
profitable  season.  The  late  Bermuda  crop  in  Kern  and  Tulare  counties 
was  also  satisfactory.  Early  potatoes  in  most  districts  of  the  state 
suffered  from  adverse  weather  conditions  and  in  man>  localities  insect 
pests  and  plant  diseases  were  prevalent.  Yields  were  generally  light, 
with  the  exception  of  the  northern  sections  which  produced  al)out  average 
crops. 

Weather  factors  aided  the  production  of  a  large  crop  of  spring  peas  in 
the  main  producing  sections,  and  linked  with  the  enormous  increa.se  in 
acreage,  overproduction  wjuj  inevitable.  The  majority  of  districts 
suffered  an  unprofitable  season.  Strawberries  in  all  districts  were  greatly 
benefited  by  the  early  spring  rains  High  yields  were  obtained  from  both 
first  and  second  crops.     Good  profits  were  returned  to  the  growers. 

Sunini'r  Vq/ciablcs — Weather  conditions  favored  the  production  of  the 
important  summer  crops.  Al»ove  average  yields  were  harvested  from 
cantaloupes,  watermelons,  onions  and  summer  lettuce.  Sununer  lettuce 
returned  fair  profits.  The  market  for  California  late  onions  wa,s  .><eriously 
affected  by  a  lieavy  production  in  other  parts  of  the  United  States. 
Cantaloupes  and  watermelons  in  the  San  Joaquin  Valley  districts  netted 
the  growers  fair  returns. 

Fall  Vc(j(  tables  -TUq  acreage  of  fall  lettuce  wa.s  increased  heavily  over 
the  acreage  planted  in  192().  Average  yields  and  good  (piality  prevailed 
during  most  of  the  season  in  the  main  districts.  Returns  to  the  growers 
were  only  fair.  Fall  tomatoes  were  widely  planted  in  all  southern  Cali- 
fornia districts.  The  planted  acreage  wius  about  SO  per  cent  greater  than 
in  1920.  Growing  conditions  were  exceptionally  fa\orable  during  the 
early  part  of  the  season  and  high  yields  were  in  evidence.  Late  Blight 
put  in  its  appearance  about  the  middle  of  October  and  spread  rapidly 
throughout  practically  every  tomato  district  of  southern  California. 
By  November  15  Late  lilight  had  taken  most  of  the  fields,  and  a  majority 
of  tlio  LTowers  exnericnced  a  verv  uru)r(>ri<ablo  sea.son. 
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VEGETABLE   CROPS 

California  is  still  the  leading  state  in  the  production  of  vegetables. 
The  area  devoted  to  commercial  vegetables  has  increased  in  the  past 
six  years  from  187,o70  acres  to  355,940  acres.  In  Table  1  are  included 
estimates  of  total  acreage  and  value  of  all  vegetable  crops  in  California 
from  1923  to  1927,  inclusive.  Table  12  shows  the  acreage,  production 
and  value  of  specified  commercial  vegetable  crops.  Other  vegetables  of 
less  gross  importance  have  been  grouped  under  the  heading  "All  other 
vegetables."  Potatoes  and  sweet  potatoes  are  classed  as  field  crops  in 
this  report.  The  value  of  vegetable  crops  in  this  table  is  calculated  both 
on  cash  to  grower  and  f.o.b.  basis  in  order  to  maintain  comparative  values 
with  other  states. 


Table   12 — Acreage   Production  and  Value  of  Specified  Truck  Crops,  19S5-1927 


Crop 

Acreage 

Production 

Unit 

Value 

Artichokes 

-.1927 
1926 
1925 

9,940 
11.760 
10,550 

1.272,000 
1.470,000 
1.266,000 

40  lb.  boxes 
40  lb.  boxes 
40  lb.  boxes 

$2,569,000 
2,602,000 
2,279,000 

Asparagus  (canning) 

..1927 
1926 
1925 

48,300 
46.300 
34,800 

53,100 
50,900 
45,200 

Tons 
Tons 
Tons 

3,717,000 
3,374,000 
3.542.000 

Asparagus  (table) 

.-1927 
1926 
1925 

10,080 
9,980 
6,600 

1,341,000 
1,856,000 
1,115,000 

28-lb.  crates 
28  lb.  crates 
28  lb.  crates 

4,010.000 
6.051,000 
2.286,000 

Beans,  green  (canning) 

-.1927 
1926 
1925 

450 
700 
700 

2,000 
3.200 
1.400 

Tons 
Tons 
Tons 

170,000 
259,000 
112.000 

Beans,  green  (table) 

..1927 
1926 
1925 

3,120 
3,000 
2,000 

484,000 
645,000 
4.30,000 

24  lb.  hampers 
24  lb.  hampers 
24  lb.  hampers 

997.000 
940.000 
752.000 

Cabbage 

..1927 
1926 
1925 

6,400 
6,480 
6.080 

38,400 
42,100 
42,600 

Tons 
Tons 
Tons 

1,190,000 

1.201.000 

781.000 

Cantaloupes  (Imperial)' 

..1927 
1926 
1925 

.37.920 
35.300 
27.560 

6.044,000 
5,048,000 
4,961,000 

Standard  crates 
Standard  crates 
Standard  crates 

9,006,000 
6,512.000 
10,269,000 

Cantaloupes  (other  districts)' 

. - 1927 
1926 
1925 

7.800 
8.380 
10.620 

1.513,000 
1,575,000 
1,699,000 

Standard  crates 
Standard  crates 
Standard  crates 

2,723,000 
2,520,000 
1.971.000 

Carrots 

..1927 
1926 
1925 

3.050 
1.800 
1,000 

763,000 
482,000 
285,000 

Lettuce  crates 
I-ettuce  crates 
Lettuce  crates 

1.091.000 
694.000 
527.000 

Cauliflower 

..1927 
1926 
1925 

8,950 
10,500 
6,610 

2,452,000 
3,224.000 
2.148.000 

Pony  crates 
Pony  crates 
Pony  crates 

2,452,000 
2.837,000 
2,384,000 

Celery 

..1927 
1926 
1925 

8,850 
8,550 
6,250 

1,328,000 

1,385,000 

913,000 

CaUfornia  crate 
California  crate 
California  crate 

2,961,000 
3,782,000 
2,040,000 

Cucumbers- 

..1927 
1926 
1925 

2,120 
2,560 
3,210 

8.087 
8,855 
11,784 

Tons 
Tons 
Tone 

327,000 
343,000 
535.000 

Lettuce  (Imperial) 

-.1927 
1926 
1925 

34,400 
28,000 
23,000 

3,578,000 
4,900,000 
4.600,000 

4  doi.  cratea 
4  dos.  orates 
4  dot.  cratea 

4.795.000 
9.555.000 
7.868.000 
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Crop 

Acreage 

Production 

Unit 

Value 

Lettuce  (other  districts) 

.1927 
1926 
1925 

42,010 
37,100 
24,680 

6.049.000 
5,565,000 
4,368,000 

4  doE.  crates 
4  do«.  crates 
4  doz.  crates 

10,586.000 
7.624.000 
5,067.000 

Onions  (Rernnuia) 

.1927 
1926 
1925 

3,950 
2,850 
1,550 

1,118.000 
92(5,000 
488,000 

Bushels 
Bushels 
Bushels 

2,012,000 

1.287.000 

849,000 

Onions  (late) 

.1927 
1926 
1925 

5,800 
6,250 
5,850 

2.053,000 
1,781,000 
1,755,000 

Bushels 
Busheb 
Bushels 

1.500.000 
1.140.000 
2.0.16.000 

PcJis  (canning) 

.1927 
1926 
1925 

7.'>0 
2,680 
4,890 

1,000 
3,200 
3,400 

Tons 
Tons 
Tons 

60,000 
208,000 
217,000 

Peas  (table,  Imperial) 

.1927 
1926 
1925 

5,700 
4,000 
1,400 

365,000 

400,000 

66,000 

32  qt.  hampers 
32  qt.  hampers 
32  qt.  hatnpers 

$774,000 
944.000 
169.000 

Peas  (table,  other  districts) 

-1927 
1926 
1925 

21,110 

11,950 

5,100 

2,1.32,000 
.598,000 
224,000 

32  qt.  hampers 
32  qt.  hampers 
32  qt.  hampers 

4.221,000 

2.727.000 

618.000 

Spinach  (canning) 

.1927 
1926 
1925 

10.300 
9,590 
9,690 

51,. 500 
46,000 
29,100 

Tons 
Tons 
Tons 

747.000 
743,000 
513.000 

.Spinach  (table) 

.1927 
1926 
1925 

1.900 
2,290 
1.810 

700,000 
916.000 
452,.500 

24  lb.  crates 
24  lb.  crnfcs 
24  lb.  crates 

456.000 
495,000 
262.000 

Strawberries  (southern) 

.1927 
1926 
1925 

1,620 

820 

1.150 

8.fir>4,000 
3.317,tKX) 
5,060,000 

Quarts 
Quarts 
Quarts 

2.079,000 
507.000 
961.000 

Strawlicrrifs  (otlirr  ilistricts). 

.1927 
1926 
1925 

2,130 
2,000 
2.020 

9,140,000 

8.747,(X)0 

10.100.000 

Quarts 
Quarts 
Quarts 

2.072.000 
1.740.000 
2.323.000 

Tomatoes  (canning) 

.1927 
1926 
1925 

28.760 
32.2,50 
30.000 

178,300 
206,400 
180.000 

Tons 
Tons 
Tons 

2,675.000 
3,222,000 
2,932,000 

Tomatoes  (table) 

.1927 
1926 
1925 

22.750 
13.090 
12.160 

2.630,000 
3.297.000 
3.860,000 

.36  lb.  luits 
36  lb.  lugs 
36  lb.  lugs 

2,097,000 
2.7.33.000 
4.281.000 

Watermelons  (Imperial) 

.1927 
1926 
1925 

5,500 
6,000 
4,000 

3.597 
4.560 
3.000 

C^ra 
Can 
Cars 

432.000 
456.000 
760.000 

Watermelons  (other  districts). 

.1927 
1926 
1925 

4.280 
6.820 
6.370 

1.644 
3.008 
2.548 

Cars 
Cars 
Cars 

229.000 
.^17,000 
602.000 

All  other  vegetables' 

.1927 
1926 
1925 

.1927 
1926 
1925 

18.000 
16.000 
18,500 

73.000 
64.000 
74.000 

Tons 
Tons 
Tons 

2.600.000 
2,400.000 
2.750,000 

Totals 

355,940 
327,090 
268.150 

$68,608,000 

67,.332,0(X) 

69.574.000 

*  Includes  CAntnloupes,  honeydcws,  honeyballs,  casabas  and  Persians. 

•  Includes  en'live,  peppers,  t>ect8,  railishcs.  rhubarb,  pumpkins,  squash,  sweet  corn  and  turnips. 
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SHIPMENTS   OF    CALIFORNIA    VEGETABLES 

In  Ttible  13  are  given  the  carlot  shipmc^nts  of  specified  California  vege- 
tables l)y  months  for  the  calendar  years  1922  to  1927,  inclusive.  The 
different  crop  seasons  as  well  as  the  volume  of  shi{)ments  and  the  increase 
or  decrease  in  shipments  fiom  year  to  year  can  readily  be  detei-mined 
by  a  study  of  this  table. 

The  total  shipments  of  all  vegetables  listed  have  increased  during  the 
six-year  period,  1922  to  1927,  from  55,881  carloads  to  95,9G7  carloads. 
The  majoiity  of  the  vegetables  have  shared  in  this  increase,  with  carrots 
showing  the  greatest  gain,  having  jiunped  from  22  cars  in  1922  to  830 
cars  in  1926,  and  2791  cars  in  1927.  Lettuce  shipments  increased  dur- 
ing the  si.\-year  period  from  9704  cars  to  27,493  cars.  Celery  and  tomato 
shipments  have  practically  doubled  in  six  years,  while  asparagus  ship- 
ments about  tripled.  The  carlot  movement  of  cabbage,  cucumbers, 
onions,  peppers  and  spinach  has  remained  about  the  same,  while  potatoes 
and  strawberries  have  shown  some  decrease. 

Total  shipments  for  1927  show  lettuce  leading  the  list  with  27,493  cars. 
Cantaloupes  are  second  with  22,031  cars  and  celery  is  third  with  7362 
cars. 

T.vBLE  13 — Carlot  Shipments  of  California  Vegetables  by  Montfis — 1922-1927 


Crop 

1922 

1923 

1924 

1925 

1926 

1927 

Artichokes 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

22 
16 
48 

no 

109 
2 

34 

53 

261 

207 

22 

42 
102 
237 
360 

44 
2 

77 

200 

428 

198 

30 

4 

2 

15 

18 

52 

70 

103 

102 
257 
442 
130 
19 

157 
168 
154 
145 
62 

1 

14 

02 

102 

53 

1 
16 
40 
80 
70 

29 
116 

241 
182 

9 

5 
18 
22 

48 
85 
76 

Totftla 

352 

809 

1,003 

1,197 

1.518 

904 

Jan. 

Feb. 
Mar. 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dee. 

6 

216 

346 

93 

54 

3 

10 
.525 
567 
109 

67 
1 

1 

691 

563 

173 

64 

17 

177 

64 

46 

83 

247 

79 

49 

188 
636 
204 
118 
1 

14 
4 

6 

1 

Totals 

304 

4.58 

718 

1,279 

1.510 

1,1.54 

Beans,  green 

Jan. 

Feb. 
Mar. 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

2 

3 
23 

18 

78 

S 

32 

93 

4 

1 

4 

16 

24 
6 

56 
2 

1 
16 

2 
1 

1 

Totals 

20 

26 

32 

118 

132 

60 
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Cm, 

tm 

1023 

I!)2« 

1025 

I99S 

ifler 

Otbbmtfi 

J«. 

^s^ 

n 

« 

» 

-•trt 

a 

r«b. 

M 

'•> 

»7 

4J 

71 

Mmr. 

lU 

^2 

7S 

W 

A9A 

U4 

j.tV7 

25 

M 

: ; 

«. 

Mi9 

M2 

IM 

UK 

2WI 

M 

74 

iow 

i» 

27 

12 

ins 

» 

Mr 



3 

9 

4H 

3 

Mk^ 

^.,^^_„ ^ 

II 

2 

5 

Sept. 

w 

1 

II 

9 

4 

Oct. 

s 

7 

3 

3t 

Ifor. 
Dee. 

1 

7 

2 
S 

2 

31 

5 

3 

Total* . . 

7a» 

083 

370 

««« 

•n- 

3cr 

Cantaloux>ea> 

amp«iai  Vafley)  .-fas. 

Feb. 
Mar. 

Apni 





[ ' 

J 



t 

M«7 

4 

T!J7 

1.213 

'  r-~ 

'  "~^ 

.    — »o 

J«ae 

8.M0 

9.323 

ii.*fr 

■  " 

i* 

a^sra 

2J71 

3UM0 

-'  ■' 

-  _-.- 

Aac 

1 

8 

13 

U 

IQ 

.:2* 

Sept. 

Oct. 

Nor. 
Dk. 

0 



1 

tL» 

4 

1 

ToUh.. 

12,^1*3 

12.900 

u,9aa 

13^82 

14.022 

•.a..i«c 

Feb. 
M»r. 
Aprl 
M»y 

.     .. 

1 



1 

- 



30 

60 

Jtdy 

1.530 

932 

L718 

L8U 

2.013 

LJB 

A« 

i.ias 

La97 

I.8I8 

I.8I0 

i.:3B 

I3OT 

Sept. 

2» 

COS 

&i 

«S 

'  " 

Oet. 

«4 

314 

222 

402 

Nor. 
Dee. 

48 

I« 

115 

- 

.- 

ToUta-. 

3.061 

3,«M 

4.000 

i.iS68 

*..:*: 

*.jr9 

Carrots 

..i*n. 

1 

» 

«• 

■» 

2S5 

F^ 

8 



3 

8 

i:: 

•37 

Mar. 

1 
3 

13 

3ft 

41 

i«rr 

rjs 

1 

i43 

May 

2 

ao 

83 

94 

!« 

524 

jMe 

7 

3 

37 

«4 

U5 

iTT 

Jnir 

1 

X 

• 

• 

2S 

Ass- 

1 

3 

3 

3 

Sept. 



3 



a> 

Oet. 
Nor. 

I 

*? 

,- 

too 

1 

32S 

Dec. 

i 

3 

13 

U 

"•" 

ss 

Totals. 


332  ' 


'Include*  strai^t  ears  of 
mixed  melons. 
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iBLE  13 — Carlot  Skipmerda  of  California  Vegelahlea  fty  Months,  1922-1927 — Continued 


Crop 

1922 

1023 

1924 

1925 

1926 

1927 

Cniflowcr Jan. 

Feb. 
Mar. 
April 
May 
June 

.080 

544 

1,0.37 

llfi 

12 

16 

1,141 

R98 

8r)2 

92 

22 

17 

7 

5 

8 

33 

443 

307 

618 

872 

.591 

83 

81 

6 

838 

818 

429 

213 

84 

5 

4 

6 

4 

127 

348 

975 

878 
896 
840 
230 
45 

1,1.50 
887 
HIX) 
487 
452 
10 

July 

Aug. 

4 
11 
14 

e,r> 

73S 

17 

1 

52 

370 

571 

6 

1 

406 
484 

Sept. 
Oct. 
Nov. 
Dec. 

4 

77 

r,'.)H 

792 

TotalB 

3,137 

8fi8 
SO 
82 
19 

3,675 

1,1.57 

516 

229 

7 

3 

39 

rj4 

18 

2 

85 

905 

1,532 

3,268 

1,108 

422 

4.'14 

49 

65 

84 

55 

6 

2 

72 

8fJ0 

1 ,362 

3,850 
963 

rj8« 

360 

74 

191 

202 

77 

4 

3 

124 

1,317 

1.638 

3,836 

1,466 

.506 

361 

151 

145 

347 

126 

49 

8 

83 

92fJ 

1,862 

6,257 

Ctty .„ Jan. 

Feb. 
Mar. 
April 

2.176 
629 
68f) 
223 
424 

June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

1 

2 

3 

4 

.59 

888 

1,468 

316 

112 

30 

2 

90 

1,036 

1,645 

TotalB 

3,474 

4,527 

4,519 

6,339 

6,024 

7,362 

CuJiiberB Jan, 

Feb. 

Mar. 

April 

May 

23 

59 
8 

25 
9 
1 

2 
22 
14 
34 
30 
10 
13 

22 
33 

June 
July 

33 

35 

10 
7 
6 

13 
6 

Aug. 

18 
2 

Sept. 

4 

9 

Nov. 

7 

4 

25 

Dec. 

6 

utals 

68 

1,032 

872 

1,285 

1,242 

125 

1,798 

1,988 

3,015 

670 

23 

2.189 
3,183 
2,433 
1,127 

126 

1,782 
2„583 
4,0.50 
1,086 

86 

3,2.57 

3,231 

3,438 

430 

63 

Lei  i-e  (Imperial  Valley) Jan. 

Feb. 
Mar. 
April 
May 

3,.560 

4,191 

2,394 

72 

July 

Sept. 

0(rt. 

Nov. 

6 
730 

Dec. 

342 

616 

366 

806 

367 

jtak 

4,773 

7.987 

9,297 

10,307 

11,092 

10.584 
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Crop 

1922 

1923 

1924 

1925 

1026 

1927 

Lettuce  (other  distrii  ts) 

Jan. 

280 

155 

67 

142 

42 

28 

Feb. 

30 

55 

2 

80 

10 

9 

Mar. 

171 

212 

28 

43 

116 

66 

April 

772 

1,089 

1,164 

1.416 

1,453 

1,657 

May 

1.294 

1.410 

1.952 

2.410 

2.953 

3.258 

June 

391 

430 

839 

934 

1.893 

1.226 

July 

184 

395 

380 

640 

1.176 

1.282 

Aug. 

104 

507 

203 

505 

584 

1.396 

Sept. 

91 

296 

280 

695 

1,244 

1.715 

Oct. 

220 

450 

1,094 

1.843 

2.970 

2.949 

Nov. 

676 

1.241 

2,065 

1.S.J8 

2.425 

2,719 

Dec. 

758 

886 

1.109 

765 

1.443 

604 

Totals 

4,971 

7,126 

9.183 

11,311 

16.309 

16.909 

Mixed  vpRctiibles 

Jan. 

294 

428 

3.55 

600 

575 

590 

Feb. 

156 

411 

3.30 

415 

520 

518 

Mar. 

282 

547 

319 

475 

518 

706 

April 

283 

402 

293 

407 

422 

588 

May 

324 

414 

407 

482 

376 

636 

June 

287 

251 

394 

321 

239 

277 

July 

184 

283 

303 

232 

307 

235 

Aug. 

196 

242 

247 

,       198 

224 

222 

Sept. 

204 

179 

217 

189 

210 

198 

Oct. 

351 

171 

214 

293 

433 

257 

Nov. 

5{t5 

479 

533 

655 

580 

517 

Dec. 

581 

440 

692 

606 

721 

538 

Totals 

3,737 

4,337 

4,284 

4.873 

5,131 

5,282 

Onions 

Jan. 

187 

175 

301 

65 

213 

82 

Feb. 

105 

91 

1.54 

90 

93 

41 

Mar. 

125 

195 

293 

86 

188 

32 

April 

48 

67 

114 

35 

87 

97 

May 

997 

700 

691 

744 

1,065 

1,4.32 

June 

599 

340 

658 

295 

452 

517 

July 

208 

117 

193 

544 

187 

280 

Aug. 

274 

305 

338 

515 

351 

318 

Sept. 

474 

716 

282 

324 

321 

455 

Oct. 

227 

555 

113 

256 

195 

164 

Nov. 

168 

334 

66 

247 

144 

111 

Dec. 

143 

215 

48 

112 

140 

130 

Totals 

3,555 

3,800 

3,251 

3,313 

3,436 

3,659 

Pefls,  ^ecn'. .... 

Jan. 

4 

Feb. 
Mar. 
April 
May 

13 

no 

208 

25 

204 

135 

342 

171 

73 

75 

264 

June 
July 
Aug. 

4 
6 

7 

33 
25 
22 

27 

2 

22 

Sept. 

8 

14 

82 

Oct. 
Nov. 
Deo. 

14 

227 

94 

57 

230 

41 

109 

211 

93 

ToUls 

772 

832 

1,348 

*  Shipmenta  of  peas  prior  to  1925  not  available. 
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T.\BLE  13— Carlot  Shipments  of  California  Vegetablia  by  Months,  /fl53-Y£»57— Continued 


Crop 

1922 

1923 

1924 

1925 

1926 

1927 

1 

Feb. 

Mar. 

1 

May 

1 

July 

1 

1 

1 

2 

15 

27 

14 

Sept. 
Oct. 
Nov. 
Dec. 

1 
6 
12 

5 
25 

1 

1 
40 
20 

8 

47 
37 

7 

1 
11 
18 

4 

59 

737 
566 
584 
331 
183 
956 
1,473 
744 
623 
719 
717 
582 

20 

739 
544 
420 
201 
152 
787 
717 
637 
854 
706 
538 
470 

32 

437 
258 
153 
44 
111 
549 
784 
823 
956 
788 
709 
635 

61 

532 
343 
210 
125 
177 
574 
848 
1,019 
976 
677 
334 
354 

99 

.■501 
298 
186 
114 
400 

1.364 
771 
949 

1,043 
736 
542 
450 

37 

Potatoea Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

410 
263 
103 
109 
150 
883 
927 
1,252 
993 
743 
744 
661 

Totals. 

8.215 

25 

2 

9 

151 

96 

6,765 

23 

12 

93 

325 

6,217 

3 

2 

13 

37 

13 

6,169 

16 

18 

118 

57 

7,354 

49 

11 

47 

100 

7,238 

Spinach Jan. 

Feb. 
Mar. 
April 
May 

25 
10 
97 
212 
34 

June 

5 

1 

J»ily 

Aug. 

Sept. 

1 

8 

55 

12 

Oct. 

Nov. 

1 
1 

41 
47 

2 

Dec. 

20 

26 

15 

Totals 

303 

455 

94 

303 

283 

395 

Stra  wberrifs Jan. 

Feb. 

Mar. 

1 
73 
116 

5 
36 
89 

8 
56 
40 

2 

April 
May 
June 

6 
169 
26 

21 
171 

29 

143 

6 

July 

2 
32 

1 

Sept. 

Oct. 

Nov. 

Dec. 

Totals 

201 

226 

191 

130 

104 

179 
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Tahi.k   l3  —  Carlot  ShipmcTUa  of  California  Veoetal)U3  by  Months,  192S-1 927~Coi\Unui'd 


Crop 

1922 

1023 

1924 

1925 

1926 

1027 

Tomatoes. Jan. 

3 

1 

1 
1 

Feb. 

Mar. 

April 

1 

53 

100 

104 

106 

457 

1.608 

472 

59 

11 

190 

127 

126 

177 

1,001 

2.007 

712 

70 

1 

May 

97 
183 
178 
268 
902 
1,146 
497 
22 

42 

89 

137 

205 

697 

1.105 

475 

38 

83 

June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

52 
164 

177 
740 
904 
274 
33 

129 

134 

70 

735 

2,691 

717 

11 

TotaU 

2.346 

3.296 

2.788 

2,961 

4.423 

4.571 

Feb. 

Mar. 

May 

26 
1.232 
1.435 

8-JS 
407 

lat 

2 

15 

1,079 

1,975 

915 

291 

30 

82 

1,616 

1.748 

788 

227 

59 

2 

359 

2.945 

2,333 

594 

128 

5 

53 

June 
July 
Aug. 
Sept. 
Oct. 
Nov. 

748 
1.971 
l.U.i 

431 
37 

1.687 

2.438 

805 

170 

33 

Dec. 

Total* 

4,302           4,054 

4.305 

4.522 

6.364 

5.186 

Qrand  total,  all  vegetables.  . 

55,881 

64.789 

69,704 

76,256 

88.309 

95.967 
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VEGETABLE    IMPORTS    FROM    MEXICO 

The  C'aliforiiiu  vegetable  grower  is  much  interested  in  tlie  riipidly 
increasing  imports  of  vegetables  from  Mexico  into  the  Unitetl  States. 

Table  14  gives  the  carlot  shipments  of  the  important  vegetables 
imported  into  the  United  States  from  Mexico  by  months  for  the  calendar 
years  1922-1027,  inclusive.  These  data  are  important  in  showing  the 
extent  of  carlot  imports,  the  time  of  heavy  shipping,  and  the  competition 
offered  similar  crops  grown  in  California. 

Carlot  imports  of  vegetables  of  minor  importance  for  the  calendar  year 
1927  were:  String  beans,  4  cars;  cucumbers,  4  cars;  egg  plant,  1  car; 
lettuce,  3  cars;  onions,  2  cars;  and  potatoes,  8  cars. 

The  greater  part  of  the  imports  of  Mexican  vegetables  are  from  the 
^^'est  Coast  although  a  portion  (principally  tomatoes)  are  from  the 
East  Coast,  entering  the  United  States  through  the  border  port  of 
Laredo,  Texas. 

California  was  the  largest  consumer  of  Mexican  West  Coast  perishables 
during  the  1926-27  season,  and  was  followed  in  o'der  of  importance  by 
New  York,  Illinois  and  Pennsylvania.  These  four  states  consumed  58  per 
cent  of  the  total  number  of  carloads  shipped  into  the  United  States 
through  the  port  of  Nogales,  Arizona.  During  the  1926-27  season 
California  received  from  Mexico  711  cars  of  tomatoes  and  218  cars  of 
other  vegetables  by  rail.  California  also  received  the  equivalent  of 
195  carloads  of  tomatoes  by  water  from  Lower  California.  San  Francisco 
took  25  cars  of  the  boat  shipments;  Los  Angeles,  75;  and  San  Diego,  95. 


Table  14 — Carlot  Imports  of  Specified  Vegetables  from  Mexico  into  the   United  Stales  by 

Months,  1922-1927 


Crop 

1022 

1923 

1924 

1925 

1926 

1927 

Feb. 

Mar. 

1 
63 
50 

17 
27 
26 

1 

2 
99 

36 
265 

140 
38 

July 

Sept. 

Oct. 

Nov. 

3 

7 

Dec. 

Totals 

71 

7 
9 
1.-. 
V.i 
2.J 
5 

101 

10 
2 
27 
17 
11 

124 

3 
19 
21 
82 
31 

3 

178 

11 

30 

8 

25 

7 

1 

301 

32 
60 
25 
32 

4 

.Mixed  vegetables Jan. 

Feb. 
Mar. 
April 
May 

■! 

12 

12 

3 

July 

Auk- 

Sept. 

Got. 

Nov. 

3 

Dec. 

1 

2 

1 

TotAla 

74 

70 

160 

84 

154 

55 

'  Includes  boncydcws.     1927  shipments  not  available. 
13—59098 
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Tahi.k    II      Curl'il    Iviimrls  of  Sprrifittl    Vcgetalilvs  from    Mexico  into  the    United  SliUes  Uy 
Months,  19S2-IU27 — Continued 


Crop 

1922 

1923 

1924 

1925 

1926 

1927 

159 

243 

139 

5 

181 

Feb. 

1521 

Mar. 

145 

April 

9 

3 

May 

June 

July 



Aus. 

Sept. 

Oct. 

Nov. 

1 

Deo. 

:::::::::::::::::: 

53 

61 

74 

Totnis 

62 

607 

45 
29 
27 
57 

8 

925 

77 

Feb. 

176 

Mar. 

77 

54 

May 

21 

3 

July 

Aug. 

Sept. 

Oct. 

Nov. 

1 
11 

Dec. 

26 

6 

Totals 

26 

266 
300 
483 
l.I.W 
522 
19 

178 

447 

582 
845 
6.54 
320 
17 

414 

Tomatocfl Jan. 

Feb. 
Mar. 
April 
May 

62 
220 
274 
388 
175 
9 

214 
383 
414 
472 
291 
3 

71 

91 

278 

728 

660 

60 

4.52 
1.063 
1.306 
1.406 

285 

July 
Aug. 

1 

Sept. 

Oct. 

Nov. 

4 
151 

7 
277 

37 

Dec. 

24 

16 

60 

267 

Totals 

1.152 

1.793 

1.938 

2.882 

3.149 

4.810 

1.297 

1,964 

2.222 

3.232 

4.389 

6,210 

•  1925  shipments  inconiplete.      No  data  available  prior  to  1925. 
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CANNED   VEGETABLES 

Tabic  15  gives  tlie  yearly  pack  of  the  principal  vegetables  canned  in 
California  from  1900  to  1927,  inclusive.  This  table  was  prepared  from 
data  compiled  by  the  California  Fruit  News  and  the  Canncrs  League 
of  California.  There  were  no  data  available  on  spinach  prior  to  1919  or  on 
Btring  beans  prior  to  1906.  These  products  are  included  in  "Other  Vege- 
tables" where  not  listed  separately.  No  data  were  available  on  tomato 
products  before  1917,  but  presumably  "Tomatoes"  included  tomato 
products  prior  to  that  year. 


T.\BLE  15 — Comparative  Packs  of  Canned  Vegetables,  California 
{Number  of  cases,  all  grades  and  sizes) 


Year 

Asparagus, 
cases 

Beans, 
string, 
cases 

Peas, 
cases 

Spinach, 
cases 

Tomatoes, 
cases 

Tomato 

products, 

cases 

Other 

vegetables, 

c'.ses 

Total, 
cases 

1900 

143,861 
187  592 

57,466 
102,089 

266,550 
748,440 

35,740 
37.937 

503,617 

1901 

1,076,058 

1902 

227,126 

57,710 

827,052 

39.380 

1,151,268 

1903.. 

256,220 

70,487 

958,295 

58,572 

1,343,574 

1904 

224,877 
228,439 

71,233 
56,170 

566,114 
834,571 

99,559 
73,285 

961,783 

1905 

1,192,465 

1906 

295  890 

60S00 

142  400 

1,376,500 

86,250 

1,961,840 

1907... 

175.300 

85.740 

58.655 

1,732,120 

134,8.35 

2,186,650 

1908... 

238.755 

40.920 

95.250 

1,199,550 

34,850 

1,609,.325 

1909... 

411,595 

14,380 

119.660 

777,220 

47,750 

1,370,605 

1910 

620,500 

50,800 

194  695 

1,540,745 

88,995 

2,495,825 

1911.. 

689,170 

78,530 

206.980 

1,724.810 

87,515 

2,787,005 

1912... 

723,500 

92,020 

287. .575 

1,845.300 

124,440 

3.072,835 

1913 

729,350 

97.125 

100,770 

1  ,.303..57O 

174,055 

2.404,870 

1914... 

775..5S5 

86,270 

174,870 

2.100.350 

140,415 

3,292.490 

1915 

809  S60 

OS  220 

200  390 

1.344.085 

145,650 

2.007,214 

1916 

090.740 
965,708 

123.385 
160.326 

227.120 
472,670 

2.647.300 
3,346,104 

236,.525 
637,206 

4.225,070 

1917... 

1,356,755 

6,947,769 

1918... 

902,236 

155.123 

265,970 

3,884,973 

1,809,805 

1,267,713 

8,285,820 

1919... 

1,031,269 

154.278 

191.504 

476,866 

3,809,979 

885.906 

501,657 

7,051,519 

1920... 

1,024.813 

90.260 

366.670 

685.228 

1,8.58,822 

833,019 

382,116 

5,249,940 

1921... 

887,0.30 

97.815 

86.074 

4.34.068 

357,002 

495,101 

258,767 

2,615.947 

1922... 

1,239,839 

1,50.988 

473.260 

1.180.525 

1,925,389 

1,498,617 

444.753 

6,913.371 

1923... 

1,519.7.56 

96.793 

223.023 

1..3S3.831 

2,924,909 

1,283,198 

.368.425 

7.800.835 

1924... 

1,792.769 

146.903 

242.295 

1.072.893 

2,1,55.453 

1,202,273 

4.36,083 

7.138,759 

1925... 

1,744,099 

131. .346 

270,727 

1.805. ,5,37 

2.259.314 

1.700,127 

,i25,841 

8,527,891 

1926... 

2.236,111 

31.431 

216.511 

1.3.39..3.57 

3.190,822 

2.126.105 

406,9.38 

9,-547,275 

1927... 

2,189, .570 

113.708 

52,914 

1,968.068 

2,913,864 

1,097,423 

393.233 

8,729,380 
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FRUIT  CROPS 


']'li('  latest  revised  estimates  of  production  and  farm  value  relating 
to  the  main  fruit  crops  of  California  for  the  years  1923  to  1927  are 
shown  in  Tal)le  10.  In  other  tables  and  the  discussion  that  follows 
are  given  more  details  and  additional  information. 

Apples — The  1927  crop  of  apples  amounted  to  7,458,000  boxes,  which 
is  equal  to  72  per  cent  of  the  192G  crop.  The  commercial  production 
or  that  part  of  the  crop  consumed  fresh  was  estimated  at  4,056,000 
boxes.  In  1920  there  were  6,144,000  boxes  so  utilized.  Gravensteins, 
the  most  important  summer  variety,  were  light,  being  about  55  per  cent 
of  a  normal  production.  The  crop  of  Bcllefleurs,  the  principal  fall 
variety,  was  also  light;  but  the  crop  of  Newtown  Pippins,  the  leading 
winter  variety,  was  good.  In  Southern  California  where  most  of  the 
Rome  Beauties,  Winesap  and  Delicious  are  produced  there  was  only 
half  a  crop.  Carlot  shipments  of  all  apples  to  May  19,  1928,  totaled 
3937  cars  compared  with  5000  to  the  same  date  last  year.  Total  ship- 
ments for  the  1920  crop  amounted  to  5083  cars.  Truck  shipments  have 
been  increasing  j^arly  until  now  a  substantial  part  of  the  commercial 
crop  moves  to  the  market  in  that  manner.  There  were  0250  tons  of 
dried  apples  produced  compared  with  10,500  in  1920  and  5755  in  1925. 
From  present  information  on  plantings  the  increase  in  the  bearing 
acreage  will  be  slight  during  the  next  four  years. 

Peaches — A  final  check  of  the  1927  crop  of  peaches  indicates  a  total 
production  of  492,000  tons  of  all  varieties.  In  1920  the  total  production 
amounted  to  541,000  tons.  Tiierc  were  322,000  tons  of  clingstone 
peaches  produced  in  1927,  of  which  230,000  tons  were  canned,  27,000 
tons  shipped  to  out-of-state  markets  and  consumed  fresh  within  the 
state,  and  about  05,000  tons  wasted.  In  1920,  there  were  327,000  tons 
of  clingstones  produ(;ed,  of  which  317,000  tons  were  canned  and  10,000 
tons  shipped  to  eastern  markets  or  used  in  the  fresh  state  within  Cali- 
fornia. The  1927  season  was  the  first  in  which  a  considerable  quantity 
of  clingstone  peaches  was  shipped  east.  The  production  of  freestone 
peaches  amounted  to  170,000  tons  in  1927  of  which  95,000  tons  were 
utilized  for  drying,  7500  tons  canned  and  67,500  tons  used  locally  and 
shipped  to  out-of-state  markets.  In  192()  the  total  production  of  free- 
stones amounted  to  214,000  tons  of  which  155,000  tons  were  used  for 
drying,  19,000  tons  canned  and  40,000  tons  con.sumed  locally  and  sent 
to  out-of-state  markets.  It  is  estimated  that  l)y  1931  the  bearing  acreage 
of  clingstone  peaches  will  be  about  23  per  cent  greater  than  the  bearing 
acreage  of  1927.  The  bearing  acreage  of  freestone  peaches  will  show 
very  little  change. 
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Apricots — There  were  208,000  tons  of  apricots  produced  in  California 
during  1927.  This  was  the  second  largest  crop  ever  produced.  Further- 
more, it  was  32,000  tons  above  the  production  of  192().  Out  of  the  1927 
crop,  57,000  tons  were  canned,  137,000  tons  were  used  in  drying  and 
1  1,000  tons  shipped  east  or  consumed  within  the  state.  From  th(^  1920 
crop  02, 000  tons  were  canned,  103,000  were  used  for  drying  and  11,000 
tons  shipped  east  or  consumed  within  the  state.  The  crop  norlh  of  the 
Tehachapi  was  very  spotted  due  to  injury  caused  by  brown  rot.  In 
southern  (California  a  good  crop  was  harvested,  particularly  in  Ventura 
County.  An  increase  of  about  16  per  cent  is  expected  in  the  bearing 
acreage  in  the  next  four  years. 

Prunes — The  1927  prune  crop  amounted  to  203,000  tons,  which  is 
53,000  tons  above  the  production  of  any  previous  year.  The  tonnage 
actually  harvested  was  slightly  under  early  season  indications  as  the 
fruit  dried  out  lighter  than  usual.  Furthermore,  some  prunes  of  the 
smaller  sizes  were  not  harvested.  From  data  on  annual  plantings  it  is 
expected  that  by  1931  the  bearing  acreage  of  prunes  will  be  about  10 
per  cent  above  that  of  1927. 

Pears — California  produced  181,000  tons  of  pears  in  1927,  of  which 
about  89  per  cent  were  Bartletts  and  11  per  cent  fall  and  winter  varieties. 
In  1926  there  were  207,000  tons  harvested  of  all  varieties.  In  addition  to 
the  tonnage  harvested  in  1926  there  were  a  few  thousand  tons  wasted, 
largely  on  account  of  low  prices  and  poor  quality.  There  were  51,000 
tons  of  pears  canned  from  the  1927  crop,  98,000  tons  shipped  to  out-of- 
state  markets  and  32,000  tons  dried  and  consumed  locally.  This  may 
be  compared  with  54,000  tons  canned  from  the  1926  crop,  119,000  tons 
shipped  out  of  the  state  and  34,000  tons  dried  and  consumed  locally. 
The  tonnage  actually  harvested  was  slightly  under  early  season  forecasts 
because  the  fruit  in  some  of  the  late  maturing  districts  did  not  size  up 
as  usual.  The  bearing  acreage  of  pears  has  been  increasing  at  a  fairly 
rapid  rate  and  will  continue  to  do  so  for  some  years  to  come  because  in 
1927  the  non-bearing  acreage  still  made  up  about  37  per  cent  of  the  total 
acreage. 

Plums — The  tonnage  of  plums  shipped  from  California  the  past  season 
totalled  49,500  tons  while  in  1926  it  amounted  to  62,500  tons.  Canners 
utilized  only  2300  tons  in  1927  compared  with  3800  tons  in  1926.  The 
bearing  acreage  has  been  increasing  yearly  and  it  is  estimated  that  by 
1931  the  acreage  will  be  about  17  per  cent  larger  than  it  was  in  1927. 

Cherries — The  1927  production  of  cherries  was  comparatively  light 
and  amounted  to  only  12,000  tons,  of  which  approximately  half  were  of 
the  wliite  or  canning  varieties  and  half  black  or  shipping  varieties. 
In  1926  the  total  production  of  all  varieties  amounted  to  20,000  tons 
which  is  the  heaviest  crop  ever  produced.  The  tonnage  canned  in  1927 
exclusive  of  cherries  processed  amounted  to  2850  tons  compared  with 
8775  canned  in  1926.  In  1927,  5400  tons  were  shipped  to  out-of-state 
markets  while  in  1926  the  amount  totalled  6900  tons.  The  bearing 
acreage  of  cherries  has  been  increasing  steadily  and  will  continue  to  do 
so  for  the  next  four  years. 
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Grapes — The  total  production  of  fresh  grapes  of  all  varieties  in  Cali- 
fornia in  1927  was  2,400,000  tons.  Out  of  this  total  it  was  estimated 
that  2,2(>t,()()0  tons  were  harvested  and  142,000  tons  left  on  the  vines. 
In  192(),  2,1 29,000  tons  were  produced  of  which  lo.OOO  tons  were  left 
on  the  vines.  From  1919  to  1927  the  Ijearinjj;  acreage  of  all  grapes 
increased  from  :V22,()00  acres  to  ()r).S,r)2S  acres.  i)ue  to  the  fact  that  the 
plantings  of  grapes  of  raisin  and  table  varieties  have  been  light  during 
the  past  two  seasons,  it  is  expected  that  th(^  total  bearing  acreage  of  all 
grapes  will  be  around  052,000  acres  in  1930.  This  is  about  0500  acres 
under  the  l)earing  acreage  of  the  past  season. 

The  total  production  of  raisin  grapes  on  a  fresh  basis  was  1,443,000 
tons.  The  consumption  of  raisin  grapes  in  the  fresh  state  amounted  to 
303,000  tons  and  about  1,140,000  tons  were  dried,  producing  an  equivalent 
of  285,000  tons  of  raisins.  Generally  speaking  the  quality  was  good. 
There  were,  however,  some  raisins  damaged  by  late  fall  rains.  Plantings 
of  raisin  grapes  have  been  very  light  the  past  two  years  and  not  large 
enough  to  maintain  the  present  bearing  acreage,  so  it  is  estimated  that 
by  1930  the  acreage  will  be  about  332,000  compared  with  340,985  acres 
the  past  season. 

It  was  estimated  that  the  total  production  of  table  grapes  amounted 
to  490,000  tons,  of  which  al)Out  142,000  tons  were  not  harvested.  In 
1920  only  15,000  tons  were  left  unharvested  out  of  a  crop  of  398,000 
tons.  Based  on  plantings,  which  have  been  ver}-  light  during  the  pa.st 
two  3'ears,  it  is  expected  that  there  will  be  a  gradual  decline  in  the  bearing 
acreage  of  table  grapes  during  the  next  three  years. 

From  a  check  on  the  disposition  of  the  crop  it  was  estimated  that 
the  production  of  grapes  of  strictly  wine  varieties  amounted  to  473,000 
tons.  In  1920  it  amounted  to  414,000  tons.  All  varieties,  particularly 
Alicantes  and  Zinfandels  produced  very  heavy  yields.  The  production 
of  Alicantes  has  been  increasing  j'early  as  recent  plantings  have  been 
largely  of  this  variety.  The  bearing  acreage  of  wine  grapes  is  expected 
to  continue  to  increase  the  next  three  years  as  plantings  have  been  more 
than  sufficient  to  maintain  the  present  bearing  acreage. 

Oranges  and  Grapefruit — A  final  check  on  shipments  of  oranges  from  the 
1920-27  crop  plus  the  tonnage  consigned  to  bj'-products  factories  and 
otherwise  utilized,  shows  a  total  production  of  28,107,000  boxes.  This 
was  the  largest  crop  of  oranges  ever  produced.  The  production  of  grape- 
fruit amounted  to  approximately  050,000  boxes.  Information  available 
on  the  1927-28  orange  crop  indicates  that  the  total  production  will  l)e 
about  22,500,000  boxes,  while  that  of  grap(>fruit  will  be  about  720,000 
boxes.  A  small  increase  in  the  bearing  acreage  of  oranges  is  expected 
during  the  next  four  years.  There  will  be  a  substantial  increa^se  in  the 
bearing  acreage  of  grai)efruit  as  plantings  have  been  (piite  heavy,  par- 
ticularly in  the  Imi)erial  and  Coachella  valleys. 

Lemons — The  final  estimate  on  the  1920-27  crop  indicates  that 
7,712,000  boxes  were  shipped  or  sent  to  by-products  factories  and  used 
locally.  It  is  estimated  that  the  1927-2S  crop  will  approximate  0,400.000 
boxes.  Little  change  is  anticipated  in  the  bearing  acreage  during  the 
next  four  years. 
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Figs — Prospects  during  tlie  early  part  of  tlie  season  were  very  favorable 
hut  when  the  fruit  became  mature  much  of  it  was  found  to  be  affected 
with  smut  and  rot,  which  was  also  the  case  in  192().  Due  to  refjjulations 
in  force  tiurinfr  tlie  1927  season  the  detects  made  it  impossil^le  to  market 
more  than  92S()  tons,  which  is  e(iuivalent  to  about  77  per  cent  of  the 
total  crop.  '1  he  uinnarketable  part  of  the  crop  was  used  locally  for 
feed  or  by-piotlucts.  The  consumption  of  fresh  figs  is  increasing  yearly. 
Besides  the  local  consumption  which  is  quite  heavy,  there  were  116 
full  car  express  shipments  sent  out  of  the  state  in  1927  compared  with 
85  in  192G  and  43  in  1925.  The  canned  pack  is  also  becoming  more 
important  due  to  the  steady  gain  in  the  production  of  Kadotas.  Last 
year  approximately  3100  tons  of  figs  of  all  varieties  were  canned,  in 
192(5  the  pack  amounted  to  29(58  tons  and  in  1925,  1425  tons. 

Olives — There  were  approximately  15,500  tons  of  olives  harvested 
(luring  1927.  This  is  about  3500  tons  more  than  were  harvested  in 
192(3.  About  10,000  tons  of  ripe  olives  were  canned  from  the  1927 
crop  and  about  3500  tons  were  used  in  the  production  of  olive  oil.  The 
balance  was  shipped  fresh,  home-pickled,  salt-cured  and  otherwise 
utiHzed.  (.)n  the  basis  of  recent  plantings  no  increase  in  the  bearing 
acreage  is  expected  the  next  few  years. 

Almonds — The  production  of  almonds  amounted  to  12,000  tons  in 
1927.  The  1926  crop  amounted  to  16,000  tons,  which  is  the  largest 
pioduced.  Yields  varied  a  great  deal  during  the  past  season  as  there 
was  considerable  damage  from  shothole  fungus  and  brown  rot. 

Walnuts — California  produced  48,500  tons  of  walnuts  in  1927,  which 
was  considerably  above  the  production  of  any  previous  year.  This 
estimate  includes  not  only  the  nuts  sold  in  the  shell  but  those  diverted 
to  cracking  plants  and  those  sold  locally.  Good  yields  were  secured 
in  all  of  the  principal  producing  areas  in  the  state.  There  has  been  a 
rapid  inciease  in  the  bearing  acreage  and  plantings  during  recent  years 
have  been  heavy. 
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Table  16 — Production  and  Value  of  Sperifixl  Fruit  Crops.  1993-1937 


Crop 


Produrtiuii 


Farm  value.  December  I 


Per  unit 


Apple* . 


1027 
I'.tL'O 

1{)24 
IU23 


S-year  average  (1923-27) . 
Pears 


.1027 
1926 
192r) 
1924 
1923 


5-ye:ir  aviTaRO  (1923-27). 
Peaches  ..i 


5-year  averiiKe  (1923-27). 
Apricots 


1927 
1920 
1925 
1924 
1923 


.1927 
1926 
1925 
1924 
1923 


5-year  iiviTaRi-  (1923-27). 
Prunes ., 


.1927 
1926 
1925 
1924 
1923 


5-year  average  (192J-27). 
Plums 


.1927 
1926 
1925 
1924 
1923 


6-year  average  (192'J-27). 
Cherries , 


.1927 
1926 
1925 
1924 
1923 


5-year  average  (1923-27) . 
RaUiriR,  dried 


5-y<'ar  avi-nigf  (1923-  7i 


RuImii  Knipi-.x  (iiiiirlifttil  frr>IO 


5-year  average  (1023-27). 


.1927 
1926 
1925 
1924 
1023 


1927 
1926 
1925 
1924 
1923 


7.4."iS.nOO 
in.H-.i).(HK) 
n.(llf>.(HK) 
S,9(13.nOO 
10,5()0.(H)0 

8,645.(KX) 

181.000 
207,0(X) 
ISI.OOO 
1.33.000 
133.000 

107.000 

'427.000 
541.000 
394  .(KK) 
.3.30.000 
380.000 
414.400 

208.000 
176.000 
LW.OOO 
142.000 
210.000 

177.200 

203.000 
150.000 
146.000 
1.39.000 
130,000 

153.600 

57.000 
71.000 
51.000 
39.000 
69.000 

57,400 

12.000 
20.000 
12.000 
13..VX) 
17,000 

14.900 

285.000 
272.000 
200.000 
170.000 
290.000 

243.400 

303.000 
229.000 
»378.(KX) 
180,000 
130.000 

244.000 


BuMheln 
Biishrls 
nu>hcK 
Bufhi-ls 
UushcU 

Bushels 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 
Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tooa 


$0  m) 

0  4(1 

1  1.'. 

1  22 
0  75 

0  84 

54  00 
35  00 
52  00 
66  00 
50  00 

50  13 

25  00 

39  (M) 
.36  00 
35  00 

24  00 
32  16 

57  00 
63  00 
54  00 
46  00 

25  00 

48  34 

70  00 
100  00 
110  00 
110  00 
100  00 

05  78 

45  00 
25  00 

40  00 
45  00 
30  00 

35  56 

180  00 
180  00 
160  00 
140  00 
160  00 

164  07 

60  00 
70  00 
80  00 
70  00 
45  00 

63  34 

23  00 
2tl  00 
20  00 
20  00 
20  00 

20  75 


>  In  adilition  it  is  extlmnted  05.000  tons  of  Cling. .tones  were  wasted. 

'  In  nd'litinn  it  i.i  p.'»timatetl  142.IK)0  tons  were  not  hnrv)-<<te<t  in  1927,  rompared  with  IS.OtXI  tons  in 
1920  and  13K.IKIU  luns  in  1925. 
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Tabls  16— PnJMtiom  mmd  Vmlme  •[  SpttifiM  FrmQ  Crept.  IBeS-tatT—Coutinaed 


Cmp 


VwH 


Total 


Gnpe*.  table. 


.1927 
1«SS 

loss 

I9I24 
1«3 


-rear  amtn  (lflSS-Z7) . 


.IM7 
IflOB 

lass 

19M 
1923 


5-jrcar  STerace  f  1933-27). 
Olaacea  awi  giafwfrvit 


.1907 
1999 
19SS 
19(24 
1923 


(l923-2n. 


19SS 
199t 
1923 


S-jrear  aTwace  f  1923-27) . 
FW» 


.1927 
19M 
19K 
19BM 
19123 


-y«ar  m»mg>  f  1923-2n . 


Ofins 


.19127 
19» 
192S 
1924 
1923 


S-rcar  avoave  (1923-27) . 


.1927 
1929 
19K 
1924 
1923 


Vycar  avcn^F  (1923-27). 


.1927 
1936 
I92S 
1934 
1923 


5-Tear  arcrace  (1923-27). 


«348jOOO  Tim 

0831000  I  Tom 

>339JOOO  !  Tom 

32SU0OO  Tom 

312jOOO  I  Tom 

3U.400  '  Tom 

tr^JOOO  I  To^a 

414J0aO  Tom 

39&000  Tom 

3SOJ0OO  Tom 

428J0OO  Tom 

412J0OO  I  Tom 

23w2SOjOOO  Boaea 

2SA7.000  Boats 

24J900JIOO  I  Bcaea 

18l487j00O  I  Bona 
24.5aDjOOO 


23.9KJ0OO     Bosea 

CMMMSO  i  Boaea 
TJ^UJOOO  \  Bosca 
7.3ICJ0OO  li  Boaca 
«.12Sl00O  Boaca 
CJ32jOOO  I  Boaea 

9.C21J0OO      Boaea 

12jOOO  Tom 

11.330  Tom 

OjBOO  Tom 

&900  Tom 

9.300  Tom 

10.200  f  Tom 

) 
IaJOO  Tom 
12.000  Tom 
14.000  Tom 
6.500  Tom 
17J0OO      Tom 

1X000  i  Toaa 

12jOOO  !  Tom 

16J0OO      Tom 

7J00  \  Tom 

8J0OO  r  Tom 

lUOOO     Tom 

lOjtOO  I  Tom 

4&J00  f  Tom 
l&OOO  L  Tom 
36J0OO  t  Tom 
23LJ00  I  Tom 
2».O0O     Tom 

29.400  '  Tom 


t»  if* 
2i  (•) 
20  00  , 
40  00 
40  00 

2*81 

4S00 
45  00 
•0  00 
C3  00 
40  00 

49  90 

3  55 
3  06 
2  84 
355 

2  00 

297 

3  50 
2  %\ 

2  11 

3  4ft 

1  00 

2  63 

45  00 
9S  00 
110  00 
100  00 
90  00 

85  95 

80  00 
80  00 
•0  00 
92  00 
65  00 

71  97 

320  00  I 
300  00 
400  00  i 
300  00  I 
260  00 

310  09  ' 

300  00 
480  00 
440  00  I 
480  00  \ 
400  00  I 

413  95 


f0jM8J100 
9^50000 

•.Tsoxno 

13J00OJ0OO 
12.480JOOO 

10:177  JOOO 

2iJ2SSjaao 

18JK30JODO 
23.70OiX)O 
33J0SOino 
17.U0U00O 

20.557  jOOO 

83.431J0OO 
87jBBl2jOOO 
70.4Z2iiaO 
C&jB29jOOO 

49jOOOjOOO 

7lJ(l77j00O 

22.400JOOO 
2IJ871J00O 
15.O57J0OO 
17j835j00O 
1O.771J00O 

ir.5*7iX» 

54OJ00O 

1J078J0OO 

IjDSftjOOO 

850JOOO 

855l00O 

876J00O 

1.MOJ0OO 


SMjOOO 

508JDD0 

1.105JOOO 


3JB40LO0O 


3  000,000 
2.40OJ00O 
2.880.000 

3.380i>nO 

17.480jOOO 


l5uMOjOOO 
10.3SOJOOO 
lOjOOOjOOO 

12.170JOOO 


'  la  anlifitmi  it  ia  utiwaUd 
1926  aad  WtOOO  iom  ia  1925. 


142J0OOI 


'  aot  kimeMcd  ia  1927.  coaparcil  mHh  15.000  to«a  i 


ilHI 


MONTHLY    1UI,1,KTI\. 


FHKSII    FUriT    SHIPMENTS,    DRIED    FRUITS,    CANNED    FRUITS 

Many  iiuiuirios  are  hoing  rccoivod  yearly  relative  to  the  sliipiiieiit  of 
fresh  fruits  out  of  the  state;  the  tonnage  of  dried  fruits  and  th(>  pack  of 
canned  fruit.  To  properly  answer  such  iiujuiries  and  also  as  a  niatt(>r 
of  record,  the  following  tables  have  been  prepared. 

Tablk   17 — Interstate  Shiimicnta  of  California  Deciduous  Fruila  in  Carluts,  ISL/o  to  11*37, 

Inclusive 
(All  claaaet  of  equipment) 


Year 

Apri- 
cota 

Cher- 
ries 

Fig« 

Grapes 

Peaches 

Pears 

Plums 

MUoel- 
Inneuus 

Total 

1895' 

162 
172 
177 
123 

90 
152 
201 
222 
241 

97 
279 

16 

71 
232 
208 
290 
223 
196 
170 
382 
392 
289 
403 
441 
419 
312 
348 
426 
719 
510 
403 
264 
471 

180 

88 
239 
297 

85 
238 
110 
245 
211 
209 

79 
150 

98 
208 
250 
250 
216 
244 
231 
166 
205 
164 
330 
356 
335 
494 
665 
502 
602 
711 
512 
741 
579 

2 
3 

20 

21 
43 
85 
116 

1.010 

712 

1.100 

734 

847 

825 

966 

1,033 

1.804 

1,451 

1.602 

2.052 

3.460 

3.816 

6.875 

4.948 

6.375 

6,358 

6.363 

8.773 

9.563 

9.722 

13.944 

16.3.58 

19.018 

24,280 

30.200 

41,118 

52,209 

58.448 

71.099 

60.786 

73,094 

1,289 
976 
1,316 
1.103 
2.625 
1,361 
1,901 
1,777 
1,857 
559 
1,946 
584 
699 
1.980 
2.599 
2,518 
2.027 
1.621 
2.396 
2,144 
1,689 
1,910 
2,432 
3.137 
2,774 
3.148 
3.453 
2.361 
3.702 
1.838 
2.960 
1.619 
4,663 

1.187 
1.624 
1,640 
1,595 
1.684 
2,115 
1.535 
2.011 
1,719 
2,186 
1,013 
1,513 
1.039 
2.702 
2.638 
2.361 
2,325 
3,135 
2.486 
2.725 
2.646 
3.701 
4,802 
4,572 
4.248 
4,391 
4. .384 
5.799 
7.251 
5.781 
7,787 
9.891 
8,146 

465 
407 
742 
542 
885 
1,158 
936 
1,473 
1,145 
1,053 
1.391 
1.220 
1.039 
1,763 
1,527 
1,552 
1.366 
1.775 
1.668 
1.907 
2.225 
1.999 
2.651 
2.483 
2,918 
2.564 
3.113 
3.498 
5,247 
2.882 
3.709 
5.221 
4.117 

275 

71 

106 

613 

653 

.586 

810 

375 

693 

71 

1,914 

770 

1.085 

15 

20 

17 

16 

15 

18 

49 

58 

106 

66 

75 

49 

241 

257 

183 

189 

204 

269 

293 

288 

4. .568 

1896' 

4.0.'i2 

1897' 

5.323 

1898' 

5.007 

1899'   .  .   . 

6.869 

1900' 

6.435 

1901' 

6.459 

1902' 

7,136 

1903'...   . 

7,670 

1904' 

5,626 

1905' 

8,224 

1906' 

6,3a5 

1907' 

7,491 

1908' 

10,716 

1909' 

13.117 

1910' - 

11,9.36 

1911' 

12,548 

1912' 

13.344 

1913' 

13.332 

1914' 

1915' 

1916' 

1917'  . 

16.146 
16.778 
17,891 
24,628 

1918' 

27.422 

1919' 

29,761 

1920' 

1921  

35,430 
42.420 

1922 

.53.887 

1923 

1924 

69.939 
70.395 

1925 

86.782 

1928 

78.900 

1927 

91.474 

'Shipments  from  1895  to  1920.  inclusive,  are  from  north  of  the  Tehachap!  only. 

Table  17  presents  data  on  the  interstate  shipments  of  deciduous  fruit 
from  California  north  of  the  Tehachapi,  from  ISOo  to  1020,  inclusive; 
and  from  all  of  California  from  1921  to  1027.  inclusive.  Interstate 
shipments  for  southern  California  aie  not  available  prior  to  1021.  They 
were  of  minor  importance  before  that  time  except  for  grapes  and  pears. 
\'ery  few  grap(\s,  however,  were  shipped  from  .southern  California  until 
1018.  The  data  for  the  early  years  were  ol)taine(l  from  records  compiled 
by  the  California  Fruit  News.  The  more  recent  data  were  supi)li('d  by 
the  Pacific  I'ruit  Ivxpre.ss,  Santa  I'e  Railway  and  the  American  Railway 
Express. 
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Table  18 — Estitnaled  Production  of  Dried  Fruits  and  NtUs,  California 


701 


Y.!ir 


Applos, 
tons 


Pears, 
tons 


Peaches, 
tons 


Apricots, 
tons 


Prunes, 
tons 


■Raisins 
tons 


Figs, 
tons 


Amonds, 
tons 


Walnuts, 
tons 


1890 

1891 

1,400 

1892 

1,375 

1893 

1.900 

1894 

1895 

2,925 
2  280 

1890 

1,175 

1897 

2,625 

1898 

1899.. 

1,760 
2,050 

19()0 

3,180 

1901 

3,225 

1902 

4,875 

1903 

1,800 

1904 

1,500 

1905 

1906 

2,500 
2,500 

1907 

3.300 

1908 

3,350 

1909 

3,000 

3,000 

1911 

3,500 

1912 

3,600 

1913 

1.900 

1914 

4.500 

1915 

4  000 

1916 

1917  ... 

4..^>00 
8.500 

1918 

6.250 

1919 

12.500 

5,500 

1921. 

7.000 

1922 

10,500 

1923 

9,500 

1924 

10,000 

1925 

1926 

5,765 
10,500 

1927 

6.250 

300 

500 
1.125 
1,320 
3.265 
2.700 
4.825 
3.175 
3.310 
2.880 
7,275 
3,288 
2,625 
2,325 
1.750 
1,750 
1,500 

500 
2,500 
1,250 
1,000 
2,000 
1,750 
1,000 
1,500 
1,000 

800 
1,100 
1,000 
4,500 
2.700 
1,200 
5,000 
2.000 
3,150 
3,500 
4,250 
3,440 


6,600 
6,7.')0 
8,400 
15.270 
12.250 
8,230 
13,575 
5,480 
17,400 
17,170 
14,750 
25,200 
18,000 
11,500 
18,000 
10,000 
15,000 
23,000 
20,000 
25,000 
17,250 
29.000 
37.500 
35.100 
32.250 
28.000 
39.000 
20,000 
35,000 
27,000 
21,000 
28,000 
26,000 
24,500 
16.170 
28.200 
17.230 


6.7.50 

6.250 

4,750 

14,375 

5.325 

3,370 

15,067 

4,120 

5,800 

14,040 

7,875 

18,750 

10,500 

8,500 

1,800 

3,000 

1,100 

19.000 

14.000 

15.2.50 

11.000 

20,000 

10..500 

20,500 

19,.500 

11.000 

15.500 

15.000 

15.500 

9.500 

12.000 

15.500 

30,000 

16.000 

18.000 

18.800 

25.000 


R.OOO 

13.750 

11.250 

26.090 

22.375 

32.375 

27.600 

48.890 

45,210 

57.114 

87.000 

40,800 

98,.500 

82,500 

6/, .500 

31,2,-)0 

92„500 

53,000 

28,.-)00 

75,000 

40,000 

95,000 

1^2,500 

48.000 

.56.000 

92.500 

78.500 

109.000 

45.000 

135.000 

97.250 

100.000 

1 10.000 

130,000 

139,000 

146,000 

150,000 

203,000 


19,000 
20.0(M) 
28,.50O 
42,.500 
51, .500 
45„500 
34,000 
47,000 
40,500 
36,000 
47,000 
37.000 
54,000 
60,000 
40,000 
45,000 
50,000 
75,000 
65,000 
70,000 
62,500 
65,000 
95,000 
66,000 
91,000 
128,000 
132,000 
163,000 
167,000 
182,500 
177,000 
145,000 
237,000 
290,000 
170,000 
200,000 
285,000 
300,000 


180 

250 

450 

770 

1,375 

1,080 

1,625 

2,390 

2,900 

3,000 

3,250 

3,600 

3,000 

2,850 

3,200 

3,000 

4, .500 

2.900 

4,000 

3,775 

5,500 

5,000 

5,000 

6,500 

8,000 

9,900 

8,000 

9,200 

12,000 

12,300 

9,000 

1 1 ,000 

9,. 500 

8,.500 

9,000 

11,350 

12,000 


4,50 
2,320 
2,740 
1,.500 
3.270 
3,200 

800 
2,100 

750 

750 
2,900 
1,500 
3,300 
1,4,50 
3,000 
1,100 
2,2.50 
3,500 
3,400 
4,000 
5,100 
7,250 
5,.500 
6.000 
8..500 
11.000 
8.000 
7,500 
16,000 
12,000 


3,385 

6,200 

4,610 

5,650 

5,.580 

5.4.30 

0,900 

8,, 570 

5..5()() 

7..590 

6,400 

7,000 

7,400 

9,200 

9,350 

9,600 

12,.500 

11,250 

11,3.50 

8,900 

14,825 

14,600 

16,500 

19,950 

28,100 

21,000 

19,.500 

27,000 

25,000 

2^,500 

36,000 

15,000 

48,500 


1  Figures  on  raisins  include  all  classes  of  dried  grapes. 

In  Table  18  will  be  found  estimates  of  the  production  of  dried  fruits 
and  nuts.  This  table  was  prepared  from  data  compiled  by  the  Diied 
Fruit  As.sociation,  California  Packing  Corporation,  C'alifornia  Fruit 
News,  and  fiom  the  research  studies  of  the  economic  status  of  certain 
California  fruits  by  Messrs.  Wellman  and  Shear  of  the  (-ollege  of 
Agriculture. 

The  figures  on  raisins  not  only  include  Muscats,  Thompsons,  Sultanas 
and  Currants,  but  all  other  dried  grapes  as  well,  such  as  Malagas,  Zin- 
fandels,  and  Feher  Szagos. 

The  following  figures  show  the  production  of  raisins  from  1872  to 
1889,  which  was  impo.ssible  to  list  in  Table  18. 


Year 

Production,' 
tons 

Year 

Production,' 
tons 

1872 

60 
60 
90 
110 
190 
320 
480 
650 
750 

1881 

900 

1873 

1882 

1,1.50 

1874 

1883 

1,400 

1875 

1884 

1,750 
5,000 

1876 

1885 

1877 

1886 

7,000 
8,000 
g,630 
9,870 

1878 

1887 

1879 

1888 

1880 

1889     

'  .Source  of  data,  Gustav  Kiaen.  "The  Raisin  Ind<i8try." 
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111  Tabic  19  is  given  the  pack  of  cannetl  fruits  in  California  from 
1895  to  1927,  inclusive.  This  table  was  prepared  from  data  compiled 
by  the  California  F'ruits  News  and  the  Canners'  League  of  California. 
There  were  no  data  available  on  the  total  packs  by  varieties  between 
1895  and  1905.  For  those  j^ears  the  pack  by  varieties  had  to  be  calcu- 
lated on  a  percentage  basis  and  it  is  believed  that  the  calculations  rep- 
resent fairly  well  the  actual  pack.  The  canned  pack  of  the  Pacific  Nortli- 
west  is  becoming  very  important.  Figures  on  the  pack  in  that  area  as 
compiled  by  the  Northwest  Canners'  Association  will  be  found  in  Table  20. 

Table  20 — Comparative  Packs  of  Canned  Fruits — Pacific  Northwest  (Oregon,   Washiimlon, 
Idaho)— 1919  to  1927,  inclusive 


Year 

Apples, 
cases 

Cherries, 
cases 

Peaches, 
cases 

Pears, 
cases 

Plums, 
cases 

Prunes, 
cases 

Total, 
cases 

1919 

758.798 

352.758 

948,135 

632,656 

1,158,650 

1,171,250 

1,418,452 

1,454,344 

1,237.038 

251.0.52 
353.861 
211.783 
357,596 
399,455 
380.632 
329.924 
708.990 
359.114 

116 

338.049 
392.135 
375.761 
833..521 
649.309 
751,290 
1,275,844 
1,373,633 
818.914 

36.309 
10.392 
10.045 
15.860 
12.405 
23.127 
36,300 
13,510 
3,198 

136,138 
110,101 
100.982 
263.341 
271,182 
115,516 
269.242 
500,879 
460,991 

1,520,462 

1920 

1.219,247 

1921 

1,646.706 

1922 

1.190 
2.000 
1.144 

2.104.164 

1923 

2,493,001 

1924 

2,442.9.59 

1925 

3,329.762 

1926 

10.370 

4.061.726 

1927 

2.879.255 

ESTIMATES   OF   CALIFORNIA    FRUIT   ACREAGES 

The  estimated  acreage  of  California's  major  tree  fruits  for  the  1928 
season  is  1,068,093  bearing  and  211,887  acres  non-bearing.  Based  on 
the  acreage  not  yet  in  bearing,  it  is  expected  that  there  will  be  about 
1,154,300  acres  in  bearing  during  1931 — an  increase  of  86,207  acres. 
For  grapes  the  acreage  for  the  1928  season  is  656,549  acres  bearing  and 
18,399  acres  non-bearing.  The  total  bearing  acreage  of  all  clas.ses  of 
grapes  is  slightly  on  the  decline  as  recent  plantings  have  not  been  large 
enough  to  make  up  for  removals. 

Acreage  estimates  as  given  in  Tables  24  to  31,  inclusive,  are  segregated 
as  to  bearing  and  non-bearing  relative  to  each  county  and  for  the  state 
as  a  whole.  The  1927  plantings  of  tree  fruits  are  not  included  in  the 
county  totals  of  non-bearing  acreage  but  are  given  in  footnotes  on  each 
page.  The  different  varieties  of  grapes  have  been  arbitrarily  arranged 
by  classes  in  accordance  with  their  general  use  rather  than  by  con- 
sidering the  methods  of  disposal  during  recent  years. 

In  Table  22  is  shown  the  estimated  bearing  acreage  of  tree  fruits  in 
California,  1914  to  1928,  inclusive,  and  the  bearing  acreage  of  grapes  by 
cla.sses,  1919  to  1928,  inclusive. 

The  estimated  acreage  of  clingstone  and  freestone  peaches  separately 
for  1928  by  counties  with  the  plantings  for  each  class  in  1927  is  given 
in  Table  33.  The  survey  of  the  state's  peach  acreage  by  age  and  variety 
completed  two  years  ago  has  been  revised  and  continued,  and  the  results 
for  the  state  as  a  whole  are  given  in  Table  34.  Similar  information  is 
given  separately  for  northern,  central  and  southern  California  in  Tables 
35  to  37,  inclusive. 
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T\w  siiivoy  foinpletocl  lust  your  of  the  state's  pear  aereat!;e  hy  ajje 
and  variety  lias  been  revised  and  continued.  The  results  are  ^iven  in 
Tabic  38.  During  the  past  winter  a  similar  survey  was  made  of  the 
apple  acreage  by  age  and  variety'  in  the  important  commercial  areas. 
The  results  of  this  survey  are  given  in  Table  39. 

Table  21 — Summary  of  California  Tree  Fruits  and  Grape  Acreage  Report,  1928 


Total 
bearing 
acreage 


Total 

nonbcaring 

acreage 


Nonbcaring 

acreage 
cxhisive  of 

1927 
plantings 


1927 
plantings 


Grand 

total 

acrcAgc 


Apples 

Peaches  (clingstone) 

Peaches  (freestone) 

Pears 

.\pricots 

Plums 

Prunes 

Cherries 

Figs 

Olives 

Cirapefruit 

Ix-mons - 

Oranges 

.\lni<>n<ls 

Walnuts 

Avocados 

Pomegranates. 

Persimmons 

Totals  (tree  fruits) 

Wine  grapes 

Table  grapes 

Raisin  grapes 

Totals  (grapes) 

Grand     totals     (fruits 
and  grapes) 


57.396 

8.3.959 

69.581 

62..'>21 

8.-..314 

34.875 

172.006 

12,641 

50.513 

25.903 

7.828 

42.864 

187.281 

92,159 

83.252 

1.140 

1..570 

879 


1.071.682 

173.691 
141.133 
341.725 


656.549 


6.725 
15.103 

7,101 
.30,230 
M.818 

6.676 
23.S.34 

.5,762 
11.691 

4,061 

4, .-96 

2.607 
22.519 

9,644 
46.460 

2.800 
108 

2.040 


216.835 

13.900 
3.367 
1.132 


18.309 


1.728.231 


6,153 

10.112 

4.415 

27,380 

12..146 

5.979 

20,975 

4.783 

S..322 

.3,7.->4 

3,118 

2.216 

1'.)..322 

S,.-i70 

41.6SS 

1.7.36 

87 

1.845 


183,001 

S,6S2 

1.897 

733 


11,312 


194.313 


572 
4,991 
2.686 
2.8.10 
2,272 

697 
2.859 

979 
3,.369 

307 
M7S 

4.M 
3.197 
1.074 
4.772 
1,064 
21 

195 


33.834 

5,2  IS 

1.470 

399 


40.921 


64,121 

99.062 

76,682 

92.751 

100.132 

41. .551 

195.840 

18.403 

62.204 

29,964 

12,424 

4-),.531 

209.800 

101.803 

129.712 

3,940 

1,678 

2.919 


1.288.517 

IN7..'>91 
144..500 
342.857 


674.948 


1.063.465 
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Ill  'rul)lo  23  is  t!;ivon  a  foroca-st  of  the  bearing  acreage  of  tree  fruits 
for  1929,  1930  and  1931  and  also  a  forccjist  of  the  hearing  acreage  of 
grapes  for  1929  and  1930  in  comparison  witli  the  estimated  hearing 
acreage  of  tree  fruits  and  grapes  for  1928.  This  forecast  of  future  hearing 
acreages  is  hased  upon  an  estimate  of  recent  plantings  tliat  under  normal 
conditions  should  come  into  hearing  during  the  next  tliree  years.  An 
allowance  also  has  l)een  made  for  the  acreage  that  may  he  taken  out  as 
heing  no  longer  profitahle. 


Table  23- 


-Forecast  of  Bearing  Acreage  of  Tree  Fruits,  1939,  1930  and  1931.  and  Grajus, 
1929  and  1930 


Apples. 

Peaches  (clingstone) 

Peaches  (freestone) 

Pears 

Apricots 

Plums. 

Prunes 

Cherries 

KicB 

Olives 

Orapof  ruit 

lycmons 

Oranges 

Almonils 

Walnuts 

Totals  (all  troo  fruits) 

Wine  grapes 

Table  grapes 

Raisin  grapes 

Tf>ta  Is  (grapf 8) 

Grand  totals' 


Estimated, 

Forecast, 

Forecast, 

Forecast, 

1928 

1929 

1930 

1931 

.17,396 

57,800 

58,300 

58,400 

83.9.'>9 

87,400 

89.000 

91,700 

69.581 

69,000 

fi8.0(K) 

67,,'iOO 

62,521 

68,700 

74,3(K) 

80,400 

85.314 

91.800 

93,0(K) 

93,.H)0 

34.875 

37,600 

3S,S()0 

;«.:«x) 

172.006 

177,900 

IM,0(K) 

182.100 

12.641 

i3,rm 

14,6()0 

1.1,700 

50,513 

54,600 

.V').2(KI 

.57,000 

25,903 

25,.'.00 

2:>..".(M1 

25,J)00 

7,828 

8,800 

9,750 

10,200 

42,864 

42.500 

42..30() 

42,000 

187.281 

189.000 

191.000 

192,000 

92,159 

95,500 

95.000 

95.000 

8:), 252 

89.000 

95.900 

104,000 

1.068,093 

1,108,600 

1,132,650 

l,15t,300 

173,691 

179,000 

181,000 

141,1.33 

140,000 

139.000 

341,725 

337,000 

332,000 

656,549 

656.000 

652,000 

1,724,642 

1,764.600 

1,781,660 

■  Avocadr>8,  (>omri;ranai<'s.  prrsiiiimons  not  inrludcd. 
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Tahi.k  24 — Kstimalcil  Acrcaae  of  A ii pics,  I'eaches  and  Pears  hy 

douiUicn,  l'.)2S 

Apples 

All  peaches 

Pears 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
bearing 

The  Stiito   . 

57.396 

6.153 

153.540 

14.527 

62,521 

27.380 

District  No.  1  — 

Del  Norte 

4 

187 
1.797 

145 
32 
12 

4 

12 
2 

1.298 
3,459 
4.620 

182 
1.548 
1,§50 
1.280 
1.390 

457 
5.721 

837 
2.373 

678 

120 

491 

7.582 

3,678 

821 

316 

1,866 

725 

230 

1,075 

10 

3 

221 

1,833 

337 

217 

1 

72 

62 

2,939 

310 

8 

19 

1.411 

3,900 

1 

250 

43 
4,086 

60 
831 
645 
174 

56 
151 

Humboldt 

884 
1.275 

270 
167 

44 
250 

40 
26 

90 
174 

245 
34^ 

9 
40 

20 
4 

1.50 
3.173 

District  No.  2 — 

Shiiata 

55 

12 

Trinity 

District  No.  3 — 

Lassen 

60 

351 

32 

187 

617 

270 

70 

3.636 

419 

191 

800 

374 

1.077 

14,378 

13,546 

548 
15 
71 

150 

128 
98 

350 
64 
30 

1.200 
960 
38 
142 
108 
70 
80 
1.049 

50 
11 

M  odoc 

14 

Plumas 

District  No.  4 — 

10 

19 

33 

5 

283 

365 

21 

337 

20 

319 

949 

1,462 

134 
10 

250 

1,681 

65 

60 

205 

150 

896 

1,004 

205 

2.949 

165 

317 

4.150 
757 
1.086 
4.040 
2,407 
17,165 
2,156 
2.577 
3.593 

17.870 

907 

4,858 

3,619 

17.495 
6.000 

12,066 

12,016 

5 
107 
63 

150 

1.402 

3,418 

79 

Lake 

Marin. 

Monterey 

863 

Napa . 

45 
208 
79 
20 
546 
60 
23 

654 
72 
369 
501 
316 
3,009 
508 
136 
566 

767 

127 

242 

t>7 

389 

371 

1,593 

1,843 

2.125 
648 

255 

San  Mateo 

192 

1  690 

763 

710 

District  No.  5 — 
Butte 

92 

Colasa 

25 

Glenn 

75 

21 
25 
7 
25 
18 
15 

20 
15 

2.142 
553 

Solano 

Sutter 

256 

Tehama . 

52 

Yolo 

1,411 
364 

Yuba . 

District  No.  5a— 

20 

Kern 

5 

Ki  nKs  -- 

.Madera 

5 

20 

10 

5 

251 

88 

1  159 

66 

471 

District  No.  6— 
Alpine 

A  mador 

120 
174 
450 
470 
170 

51 
300 
482 

18 
1.500 

12 

10 

112 

165 

11 

183 

74 

500 

75 

24 

2 

150 

9,123 

1 

2 

Calaveras 

1 

El  Dorado 

120 
10 

956 

liivo . 

145 

.M  a  ri  posa 

Mono 

Nevada 

24 

12 

369 

1.327 

Sierra 

100 

150 

15 

25 

District  No.  8— 

1  inperial .. 

992 
225 
1.802 
5.785 
674 
180 
298 

95 
91 
43 
46 
.525 
75 
83 

6,536 

31 

4.441 

9.309 

1.285 

260 

84 

337 
41 
182 
460 
133 
35 
65 

1,429 
33 

514 
195 
109 
28 
123 

San  Dii-Ko 

Ventura . 

•1927  plantings  not  included. 
Estimated  acreage  planted  in  state,  1927 
U— 590y8 


Apples,  572;  peaches,  7.677;  pears.  2,860. 
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Taiii.k  25 — Estimated 

Acreaye  of  Apricots, 

^lums  atui  Prunes  hy  Counties, 

iU2S 

Apricota 

Plums 

Prunes 

Bearing 

•Non- 
bearing 

Bearing 

•Non- 
beuring 

Bearing 

•Non- 
bearing 

The  State 

85.314 

12,546 

34,875 

5.979 

172,006 

20.975 

District  No.  1  — 

50 
48 

25 

135 

7 

75 
10 

7 

2 
13 

100 
137 

100 
1,299 

1,200 

40 

7 

2 

70 

5 

149 

DiSTBlCT   No.   2 — 

ShaBta 

27 

175 

Trinity     

DiBTRICT   No.   3  — 

14 



Modop 

DiBTRirr  No.  4 — 

3.350 

2.024 

50 

68 

2.178 

100 

5,058 

400 

240 

16.846 

1.700 

25 

125 
580 

1.119 
500 

3.600 
138 
575 

2.500 
99 

2.600 
1.527 
3,200 
1.000 
2.400 
1.176 
5.373 
4,124 

n 

23 

170 
480 

34 
3 
300 
130 
225 
176 

22 
2.002 

50 

50 

7 
4 

1..800 

2.126 

1.145 

83 

S-M 

10.5.'iO 

0,977 

2.400 

130 

65..W5 

1.025 

23.802 

8.250 
4.091 
3.4.T4 
3,148 
5,220 
6,247 
3.291 
2,676 
910 

1.699 

2fV0 

750 

87 

161 

1.C25 
565 

9.059 

1.34 
76 
5 
2« 
10 
4 
2« 
13 

200 

500 

400 

25 
45 
50 
.W 
176 
120 
1,450 

60 

8 

98 

12 

113 

l.-VK) 

825 

180 

Ran  Mateo   

17 

3.476 

1.30 

550 

280 

26 

23 

3.250 

4.661 

325 

42 

1.475 

35 

3.150 
917 
100 
500 
312 

1.850 
163 

6.129 

225 
17 

450 
16 
27 

268 
7.622 

86 
5 

3.217 

DlBTBICT  No.    5 — 

Butte     

30 
315 
242 
283 
408 

22 
138 
141 

18 

245 
103 
250 
400 
376 
127 
874 
90 

133 

1,246 

aicnn 

769 

800 
388 
262 

21 
348 

20 

600 

233 

100 

40 

63 

100 

S 

1.088 

5 

809 

.344 

Sutter - 

1,994 

892 

Yolo.... 

781 

1.182 

DlBTBICT   No.    Oa— 

Fresno 

128 

Kern 

45 

10 

110 

4.-10 

89 

797 

District  No.  6— 

31 

El  Dorado 

150 

4 

2 

171 
2 

40 

3.611 

181 

6.700 

2.537 

635 

450 

9.125 

14 

1,004 

6 

Dibtrkt  No.  8 — 

5 

M3 

13 

•  10 

193 

220 

20 

16 

341 

2 

1,3.15 

10 

157 

34 

2,868 

III 
1 

38 

73 

775 

65 

288 

20 

92 
96 

116 

16 

Ventura 

7 

188 

30 

Mt)NTllLY    l!ri;Li;TIN.  71)0 

Taulk  2G — Eslitnatcd  Aacayc  of  Cherries.  Fios  and  Olives  hy  Counties,  1928 


Cherries 

Figs 

Obves 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
be'irinR 

The  State 

12,641 

4,783 

50,513 

8,322 

25,903 

3,751 

District  No.   1  — 

55 
83 

30 
19 

3 

27 

800 

322 
14 
15 
18 

300 

35 

39 

66 

3,170 

370 
1,282 

95 

5 

16 

12 
10 

10 
30 

District  No.  2 — 
Shasta 

10 

75 

1,250 

Siskjyou 

District  No.  3— 

District  No.  4^ 

150 

115 
11 
5 
7 

273 
12 
44 
18 

866 
48 

175 

17 

255 

14 

1 

105 
18 

150 

27 
4 

3 

Lake 

6 

Monterey 

Napa 

San  Benito. 

44 

28 
40 

22 

11 

83 

3 

3 

43 
91 
80 
25 
97 

10 
1.30 
50 

San  Mateo . 

1 

Santa  Cruz.. 

Sonoma 

27 

300 
22 
825 
195 
224 
161 
103 
481 
131 

17,412 
129 
30 
2,521 
11,958 
3.1,53 
2.801 
8,255 

183 

4,075 

12 

606 

3,680 

45 

90 

713 

550 

890 

1,261 
953 
250 
440 
295 
600 
405 

3.741 

10 

District  No.  5 — 

Butte 

510 

6 

Glenn 

7 

420 

1,013 

.345 

85 

104 

12 

105 
11 

3 
299 
202 
201 
112 
36 
101 

10 
10 
40 

715 

1 

Sutter 

Tehama 

217 
650 

49 

2,000 
134 

2.50 

Yolo 

118 

Yuba 

142 

District  No.  5a — 

Fresno 

200 

KinKS . 

10 

Madera 

218 
1,667 
987 
141 
946 

Merced 

15 

1,500 

114 

221 

12 

6 

120 

10 

37 
750 

54 
164 

1 

31 

San  Joaquin 

30 

11 

Tulare 

291 

District  No.  6— 

Amador. 

Calaveras 

13 
9 

123 
5 

10 

El  Dorado 

142 
3 

Invo 

30 
20 
67 
50 

60 

616 

3 

94 

63 

309 

6 

6 

Nevada 

60 
587 

1 

Plarer 

196 

1 

2 

2 

352 

26 

Tuolumne 

District  No.  8— 

Imperial 

71 
1.545 

20 

Ix)8  Angeles. 

16 

31 

388 
12 

141 
4«l 
98 
5 
28 

1 

Orange 

Ri  vnrsicle 

452 
4SI 
130 
36 

2g 

44S 

138 

21 

14 

2 

1,225 

1.185 

1,400 

350 

412 

105 

Sun  Brriinrdtiio 

San  DieKO 

7 

Santa  Barbara 

Ventura ... 

♦1927  plantines  not  inrludcd. 
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Table  27 — Estimated  Acreaoe  of  CUrua  FruUa  by  Counties,  1928 


Grapefruit 

Lemons 

Orangea 

Bearing 

•Non- 
bearing 

Bearing 

•Non- 
bearing 

Bearing 

•Non- 
bearing 

The  State 

7.828 

3.118 

42.864 

2.216 

187.281 

19,322 

Northern  Calikohsia — 
Butte 

1.540 

48 

730 

235 

1.425 

14 

22 

17 

43 

4.550 

1,390 

17 

130 

136 

36.306 

57 

40,427 

39.003 

15.764 

39,452 

1.676 

165 

4,125 

23 

25 
21 

720 
03 

4 

Olenn 

40 

30 

4 

Yolo 

2 

Central  California — 

10 
12 

280 
8 

20 

150 

Kern 

23 

75 

90 

1 

18 
2.688 

I 
11 

1 

Tulnre 

1.181 

3.679 

612 

93 

559 

1,543 

135 

8 

10 

4 

2,500 
46 
51 
433 
26 
32 

268 

SouTFiERN  California — 

42 

11.620 
6.531 
3.694 
5,434 
4.382 
1.625 
6.841 

224 
697 

3,2.'>6 

ICO-W 

272 

20 
443 
115 
785 

fl.'jn 

l.-W.-? 

75 

3 

2,H42 

''1927  plantings  not  included. 

E.stimated  noreaRC  planted  in  state,  1027:  Grapefruit.  1,478;  lemons.  4.11,  oranjtes.  3.197. 


Table  28 — Estimated  Acreage  of  Oranges  by  Varieties,  1928 


Navels 


Bearing 


•Non- 
bearing 


Valenciaa 


Bearing 


♦Non- 
bearing 


Miscellaneous 


Bearing 


♦Non- 
bearing 


Los  Angeles 

Orange 

Riverside 

fan  Bernardino 
Tulare 


16,054 
982 
12.003 
29,106 
2t».265 


649 
9 
222 
411 
192 


23.700 

37.938 

3.182 

9,433 

0.572 


2.699 

10.046 

50 

248 

24 


673 
83 
480 
823 
460 


52 


♦1927  plantings  not  included. 
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Table  29 — Eaiiinated  Acreage  of  Avocados,  Persimmons  arid  Pomegraruiles  hy  Counties,  192S 


Avocados 

Persimmons 

Pomegranates 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
bearing 

Bearing 

♦Non- 
bearing 

The  State 

1.140 

1.736 

879 

1,845 

1.670 

87 

District  No.  2 — 

Shasta .- 

5 

1 

65 

District  No.  4 — 

10 

6 

1 

1 
7 

District  No.  5 — 

Butte... 

Glenn 

1 

5 
50 

9 

Sutter 

71 
30 
15 

25 

Yuba 

District  No.  5a — 

20 
68 

Kern 

10 

29 
12 
14 
13 

148 

56 

5 

Merced . 

8 
37 
85 

69 

19 

25 

1.268 

6 

10 

Tulare 

8 

1 

47 

District  No.  6 — 

Placer 

District  No.  8 — 

Imperial 

87 

13 

582 

210 

11 

520 

419 

7 

265 

162 

13 

18 

102 

36 

7 

285 
523 
250 

45 

230 

9 

40 

Orange 

15 

San  Diego 

318 

747 

35 

5 

42 

1 

♦1027  plantings  not  included. 

Estimated  acreage  planted  in  state.  1927:  Avocados,  1,064;  persimmons,  195;  pomegranates,  21. 


Sn2  MONTHI.Y    lirr.I.KTIN'. 

Table  3i)~Ealitnateil  Acreaoc  of  Almonds,  Walnuts  ami  Total  AcrenjiJi  by  Countiea,  1928 


Almonds 

Walnuts 

Total  acreacc  all 
fruit  and  nut  trees 

Bearinc 

•Non- 
bcarin£ 

Bearing 

•Non- 
beaiins 

Bearins 

•Non- 
Bearins 

The  Slate 

02.150 

8.570 

83.252 

41.688 

1.071.682 

183,001 

District  No.  1 — 

Del  Norte 

4 
1.576 
4.804 

2.145 

315 

26 

135 

414 

34 

8.102 
17.357 

7.658 
537 
12.278 
13.612 
14.861 
34.874 

1.955 
9(t.579 
18.475 
42.900 

28.341 
12,988 
11.615 
26.965 
22.708 
28.248 

8.8.30 
23.2<.X) 

6.669 

50.857 

8.381 

9.286 

8..5«Wi 

.3S..338 

28.S62 

27..50I 

88.15.3 

1 

776 

648 

4.513 

000 

269 

72 

2.325 

23.147 

10 

2.067 

4.042 
08.304 
68,080 
38.881 
e9..563 
12.440 

8.945 
34,642 

Humboldt 

75 
100 

20 

278 

Mendocino 

11 

25 
6 

30 
30 

3,663 

1.684 
62 

District  No.  2— 

ShaHtu 

Siskiyou 

Trinity 

District  No.  3 — 

I.4uisen 

14 

Plunuis 

District  No.  4 — 

200 

2.000 

500 

15 

4.003 

43 

147 

28.209 

28 

375 

20 
56 
187 
1 
51 

100 

3.686 

953 

13 

91 

150 

227 

392 

170 

2.310 

90 
1.142 
2.230 

860 

3  936 

Lake 

6.4«4 
98 

67 
405 

47 
159 

10 
1.329 

1  571 

4.893 
2.003 
6084 

0 

4.734 

7 

50 

331 

10  474 

2  003 

35 

7.937 
6.421 
2.939 
2.180 
1.526 
2.260 

940 
10.830 

149 

160 

47 

20 

256 

5.007 

5.ftfK) 

4.803 

1,010 

5 

117 
IIG 
1.34 
110 
150 

37 

165 

1.451 

13 

25 
3 

700 

3.56 
142 
164 
275 
1!I2 
571 
237 
150 
52 

310 
98 
30 

550 

52 
425 
357 
35 
17 
7()S 
178 
101 
207 

20 

3 

45 

6.241 
1  793 

District  No.  5 — 

Butte 

2  310 

2.038 

5  740 

2  501 

Sutter 

6.567 

2  592 

Yolo 

5.193 

Yuba 

2.692 

District  No.  5a — 

4  205 

{MX) 

69tt 

57 
160 
2(K1 
412 

65 

797 

322 

5.02.'. 

.578 

1,796 

729 

1  .(XX) 

270 

487 

3.779 

5.185 

3.548 

Tulare 

6.981 

District  No.  6 — 

21 
40 

52 

30 

40 
35 

6 
20 

56 

El  Dorado 

1,500 

327 

11 

112 

24 

Placer      

414 

2 

3,0  M 

1 

100 

26 

168 

District  No.  8 — 

2,575 

003 

73 

26,372 
12.478 
2.210 
2.8;i8 
549 
5,760 
13.483 

8.562 

373 

3.247 

6.737 

863 

600 

10.624 

1.5,772 

12,198 

1,285 

15 

128 

3 

767 

6 

7,(X)2 

8.474 

56 

5,140 

0(N) 

70 

17,613 

•1927  pUntinffii  not  inrludinl. 

E.stimBtr<lacrraK>>plnntc(l  in  state,  1927:  Alninndn.  1.074;  wnlnutu,  4,772;  all  fruit  ami  nul  trce^.  3.T,S.'{4. 
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Table  31 — Estimated  Acreage  of  Grapes  by  Classes  and  by  Counties,  1928 


.so;  J 


Bearing 

Non-bearing 

Total 

Wine 

Tat.lc 

H:iisin 

*\Vii.(- 

Tal.lr 

Riii.sin 

Bcarinu 
and  iion- 
bearine 

The  State 

173.691 

141,133 

341.725 

13.900 

3.307 

1.132 

674.948 

District  \o.  1  — 

70 
8,900 

ISO 
15 
5 

10 

3.800 

3.306 

385 

445 

230 

10.710 

1,221 

838 

165 

10.0,54 

1.5.30 

20.426 

550 

216 

1.55 

4.440 

1.747 

966 

491 

1.742 

874 

15..520 
2.163 
352 
4. .330 
3..375 

24.892 
8.700 
2.000 

20 
324 
447 
130 

35 

1,50 

3,749 

1.50 

70 

800 
70 

9.700 

District  No.  2 — 

75 
21 

00 

7 

15 

407 

30 

Trinity 

DiMTUicT  No.  3  — 

10 

DrsTRicT  No.  4 — 

250 

300 

71 

7 

6 

340 

4 

135 

15 

351 

40 

324 

65 
170 

U 

180 

1.50 

1.2.33 

91 
362 
261 

8.50 
1.116 
110 
230 
306 
296 
1.162 
800 

4,050 

350 

4 

10 

3,970 

Lake 

456 

4.52 

80 

316 

11.050 

1.225 

973 

180 

Santa  ClHra 

10,405 

170 

1,740 

20,750 

District  No.  5— 

Butte 

130 

76 

409 

12.2.50 

239 

162 

96 

1.207 

22 

32,000 

7.100 

240 

4.3.57 

8.000 

33.692 
6.496 

10. .381 

""V.0.57 

475 

9 

8..540 

228 

1,780 

1,073 

176  ,,300 
11.314 
17.0.5S 
21.305 
11.603 
725 
10.461 
62.283 

42 
5 

79" 

787 

2,603 

1 ,050 

150 

17.029 

2,136 

Sutter - 

215 
13 
26 

60 

3 

58 

13 

11,176 

925 

Yolo 

5,175 

2,843 

District  No.  5a  — 

224,670 

382 

5 

141 

101 

100 

1.315 

58 

100 

9 

97 

26' 

215 

22,133 

17,866 

30,236 

23..522 

.59.706 

26.945 

Tulare 

86.000 

District  No.  6— 

20 

102 
54 
105 

19 

445 

El  Dorado 

11 

512 

235 

35 

40 

1.651 

35 

4. .500 
333 

190 

2 

1 .800 

137 
24 

12 
16 

5..549 

o-»7 

District  No.  8 — 

6,300 

6.466 
176 

2.088 
22.999 

1.993 
155 

3.50 

194 

2.481 

496 

70 

22 

31 

7,180 

370 

1.9.30 

2.815 

2.040 

130 

839 

1.069 
9.664 
3.296 

500 

125 

48 

10 

113 

1.58 
128 
113 

8,220 

San  Bernardino 

30.227 

7,560 

Santa  Barbara 

317 

952 

•There  were  approximately  2.000  acres  of  table  grapea.  mostly  malagas.   grafted  to  wine  varieties 
in  the  spring  of  1928,  which  are  in  addition  to  the  non-bearing  acreage  of  wine  grapes  aa  listed. 
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Table  32— Estimated  Acrraoe  Planted  to  Grapes  in  1930  and  1937 


Planted.  1028 

Planted.  1927 

Wine 

Table 

Raisin 

Wine 

Table 

Raisin 

The  State 

8,682 

1.807 

733 

5.218 

1,470 

399 

District  No.  1 — 

Mendocino 

300 

30 

200 

200 

40 

5 

4 

140 

4 

85 

8 

244 

20 

74 

65 

154 

5 

130 

50 

1.012 

26 

250 

178 

500 
840 
60 
125 
203 
146 
960 
478 

5 

48 
20 

200 

104 

1.381 

250 

20 

10 

500 

40 

50 

100 

31 

2 

2 

200 

DlPTBICT  No.  2  — 

Shasta 

15 

7 

DismicT  No.  4  — 

Alameda 

Contra  Coala 

10 

I^kc        

Marin 

San  Benito 

50 

7 

107 

20 
250 

Santa  Clara 

■ 

DiSTBICT  No.  5 — 

Butte 

17 
5 

25 

Colusa 

79 

16 
6 

50 
100 
221 

68 
112 

83 

350 
276 
50 
105 
103 
l.JO 
193 
328 

6 
SO 

4 

150 

Glenn 

50 

100 

Solano     

Sutter 

17 
3 

28 
0 

215 
10 
12 

43 

Tehama      .   . 

3 
14 

Yolo 

30 

Yuba 

4 

DiSTBICT  No.  5a  — 

238 

22 

100 

0 

47 

144 

36 

5 

90 

61 

100 

967 

51 
40 

50 

16 
105 

10 

Tulare 

348 

110 

DrsTRiCT  No.  6 — 
El  Dorado.. 

Placer 

0 
15 

21 

3 

1 

10 

District  No.  8 — 

117 
75 
24 
10 
76 

78 
47 

1.100 

246 

41 

12 

383 
50 
24 

50 

06 

1 

37 

1 
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Table  .33 — Estimated  Acreage  of  Peaches  (Clingstone  and  Frecslone)  hy  Counties,  t!)S8 


Clingstone 

Freestone 

Bearing 

♦Non- 
benring 

1927 
plantings 

Bearing 

♦Non- 
bearing 

1927 
plantings 

Tho  Stat<' 

83.0.59 

10.112 

4,991  1 

69..581 

4.115 

2.686 

District  Xo.  1  — 

45 

87 

.50 
4 

25 
6 

125 

624 
32 
10 
10 
20 

737 
54 

102 

1,150 

15 

124 

2,4.50 

395 

307 

3.320 

78 

16.734 

153 

714 

3.566 

4.820 
185 
1.298 
1..523 
10,583 
3.464 
8.794 
6,880 

42 

22 

125 

37 

12 

1 

70 

2.785 

75 

3,194 

10 

3,077 

5,908 

75 

5 
20 

1 

45 

87 

195 
30 

25 
5 

125 

1.0,57 

33 

50 

195 

130 

1.59 

9.50 

103 

1.799 

1.50 

193 

1.700 
362 
779 
720 

2.329 
431 

2.003 

1.863 
27 

13.0.50 
722 
3,.560 
2,096 
6,912 
2,536 
3,272 
5,136 

141 

52 

375 

38 

12 

1 

80 

6,338 

75 

3,342 

21 

1,364 

3,401 

1,210 

260 

42 

4 

20 

20 
4 

10 

10 

District  No.  2  — 
Shasta 

30 

District  No.  3 — 

District  No.  4— 

5 
60 
31 

Contra  Costa 

Ijike ..- 

6 

47 
32 

ISO 
1 

7 

45 
10 
75 
10 
140 
53 
12 

94 

45 
324 
110 
316 

68 
364 

92 
5 

166 
102 
190 

23 
212 

94 
191 
607 

5 

25 

198 

4 

10 

406 

7 
11 

.560 
27 
45 

391 

9 

20 

15 

95 

10 

75 
23 

District  No.  5 — 
Butte    

8 

132 

27 

105 

Sutter     

2.941 
144 
44 

.561 

601 

25 

52 

44 

177 

277 

1,402 

1,176 

1 

1.793 
14 
28 
329  ' 

1 

60 

15 

50 

15 

173 

188 

378 

1.037 

45 

Tehama 

66 

Yolo 

28 

Yuba       

District  No.  5a 

75 

lis 

100 

5 

2.5-J 
112 

185 

Tulare     

649 

District  No.  6 

El  Dorado 

86 
5 

12 

34 
5 

13 

Placer 

268 

7 

210 

10 

144 

115 

10 

107 
2 

97 

247 

1,56 

3 

101 

8 

127 
31 
3S 
315 
123 
35 
33 

1.55 

2 

District  No.  8 — 

39 

40 

264 

10 

Santa  Barbara 

g 

42 

32 

2 

3 

s(l(i 
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Tablk  34—EHtimated  Acreage  of  Peaches  by  Age  and  Variety  for  California.  1938 


ToUl 
acreace 

vaneties 

Number  of  acres  of  pearh  treca  cf  ent h  age 

\°iiii)'ti<-8 

One 
year 
old 

2  and  3 

years 

old 

4  and  5 

years 

old 

6  and  7 

years 

old 

8  and  9 

years 

old 

10  vcars 

old  and 

over 

CUnKstones — 

Phillips 

34.014 

27.687 

11.614 

5.945 

3.101 

3.072 

1.515 

11.821 

293 

1,313 

290 

1.350 

512 

5 

170 

44 

1,300 

7 

3.187 
l.(H2 
2.538 
1.042 

9» 
232 

22 
1.895 

55 

8.145 

4.066 

5.087 

1.783 

183 

592 

58 

2.5.'>5 

45 

9,490 

5..'i<K» 

2,412 

2,044 

485 

621 

84 

3.413 

9 

3.1H)2 
210 
472 
256 
.'i«2 
102 

1.011 
3 

8,.'i«l 
12  878 

11 

IViik 

92 

2,073 
995 

l,-205 

1.647 

174 

All  other  yi-Uow  cliiiKS 

99,062 

22.494 
22.018 
18.230 

3.199 

2,688 

1,522 

687 

919 

4,562 

363 

4,991 

503 
700 
428 

25 

496 

5 

45 
208 
252 

24 

10,112 

595 

1,448 

905 

SI 
787 
169 

49 

37 
318 

26 

22,514 

1.113 
3,375 
1.852 

87 
610 
133 

26 

26 
352 

33 

23,976 

1,791 
2.715 
2,333 

142 
341 
68 
43 
44 
302 
10 

9,833 

1.005 

79'J 

1,199 

47 
142 
100 

29 

17 
201 

26 

27.636 

17  487 

Freestones — 

Muir 

Elbcrta 

12  981 

LovpU 

11.513 

2,817 
312 

(E;irly  and  late) 

J.  M.  Hale 

1  047 

495 

Hull's  Earlv 

587 

3  137 

244 

76,682 

2.686 

4.415 

7,607 

7,789 

3,565 

50  620 

Total  state      

175,744         7,677 

14.527  1    30,121   1    31765  1    13  398  |      78  256 

Table  35 — Estimated  Acreage  of  Peaches  by  Age  and  Variety — Sorthem  California,  1928 


ToUl 
acreage 

by 
varieties 

Number  of 

acres  of  peach  trees  of  each  age 

Varict'n's 

One 
year 
old 

2  and  3 

years 

old 

4  and  5 

years 

old 

6  and  7 

years 

old 

8  and  9 

years 

old 

10  yean 

old  and 

over 

ClinRstones — 

Phillips 

14.205 
7,798 
4.442 
2.076 
433 
2.448 
1,176 
6,216 
18 

605 
179 
596 
267 

26" 

24 

842 

1.590 

2,'}9 

1,186 

609 

8 

186 

20 

1,393 

4 

4.841 

1.706 

2.136 

907 

3 

512 

53 

2.045 

3.682 

1.504 

524 

376 

65 

341 

51 

885 

1.022 
636 

2  466 

Tuscan 

3,534 

Peak     

6 

25 

477 

88 

238 

2 

12 

332 

912 

9.39 

812 

12 

38,810 

4.727 
7,135 
1.9.35 

1,663 
464 
463 
166 
672 

2,817 
209 

2.533 

68 

252 

72 

6 

68 

6 

2 

1 

66 

2 

6.135 

318 
619 
267 

63 
223 
15 
23 
18 
137 
17 

12.203 

.365 
821 
290 

85 
80 
72 
26 
24 
174 
14 

7.428 

498 

597 

90 

60 
33 
16 
2<l 
20 
109 
6 

2,403 

171 

291 

62 

32 

2 

8 

11 

12 

103 

1 

g.ois 

Freestones — 

Muir 

3.307 

Elberta 

4.555 

1.1.'>4 

(Early  and  late) 

1.428 

J.  H.  Hale 

(IH 

347 

84 

497 

2.239 

170 

20,151 

620 

1,690 

1.951 

1.448 

693 

13.849 

Total  all  peaches 

68,961 

3,063 

6,826 

M.l.Vt 

8,876 

3.186 

22,867 

NoTB. — Northern  California  includes  the  rountios  of  Amndor,  nutte.  Coluiia,  Del  Norte.  El  Dorado. 
<'lcnn.  Ilumbcldt.  I^kr.  Ijuwcn.  Mann.  Mendocino,  Modoc.  Napa.  Nevada.  Placer.  Plumas.  Sacramento. 
.Shanta.  Sierra.  Siskiyou.  .Solano.  Sonoma   Sutter.  Tehama.  Trinity,  Yolo,  and  Vuba. 
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Table  36 — Estimated  Acreage  of  Peaches  by  Age  and  Variety — Central  California,  1928 


Total 
acreaRe 

by 
varieties 

Number  of 

ncres  of  peach  trees  of  each  age 

Variolips 

One 
year 
old 

2  and  3 

years 

old 

4  and  5 

years 

old 

6  and  7 

years 

old 

8  and  9 

years 

old 

10  years 

ol(i  and 

over 

ClinRstones — 

Phillips 

15,568 

14,128 

6.723 

3.629 

2.4oS 

594 

300 

3.288 

232 

467 

81 

615 

220 

5 

150 

20 

391 

4 

1,464 

619 

1,279 

512 

91 

20 

2 

418 

51 

3.036 

2.0.33 

2.752 

824 

176 

76 

4 

225 

45 

5.150 

2.949 

1.850 

1.629 

420 

180 

33 

1,540 

9 

1.085 

2.2.52 

216 

365 

229 

S5 

14 

377 

3,766 

6.194 

11 

Peak 

79 

1.537 

83 

227 

337 

123 

46,920 

16.498 
13.282 
11,205 

1,372 

1,1.38 

521 

480 

162 

1.037 

90 

1,953 

435 
422 
353 

20 
343 

43" 

30 

150 

5 

4,456 

276 
759 
479 

7 

171 

137 

15 

14 

126 

9 

9,171 

748 
2,531 
1.297 

2 

305 

38 

139 
19 

13,760 

1,283 
1,960 
1,618 

82 
110 
22 
20 
24 
160 
5 

5.223 

821 
431 
517 

15 
59 
10 

5" 

18 

12.3.57 

Freestones — 

Miiir 

12.9.35 

Elberta 

7.179 
6.941 

(Em  ly  and  late) 

1.246 

J.  H.  Hale 

150 

314 

411 

Hale's  Early 

87 

444 

52 

45.794 

1.801 

1,993 

5.081 

5.284 

1.876 

29,759 

Total  all  peaches 

92.714 

3,754 

6,449 

14.252 

19.044 

7.099 

42,116 

Note. — Central  California  includes  the  counties  of  Alameda,  Alpine,  Calaveras,  Contra  Costa, 
Fresno,  Inyo.  Kern,  Kings,  Madera.  Mariposa,  Merced,  Mono,  Monterey.  San  Benito.  San  Joaquin, 
San  Luis  Obispo,  San  Mateo,  Santa  Clara,  Santa  Cruz,  Stanislaus  and  Tuolumne. 


Table  37 — Estimated  Acreage  of  Peaches  by  Aqe  and  Variety — Southern  California,  1928 


Total 
acreage 

by 
varieties 

Number  of  acres  of  peach  trees  of  each  age 

Varieties 

One 
year 
old 

2  and  3 

years 

old 

4  and  5 

years 

old 

6  and  7 

years 

old 

8  and  9 

years 

old 

10  years 

oil]  and 

over 

Clingstones — 

4.240 

5,761 

449 

240 

210 

30 

40 

2,318 

43 

241 
30 

139 
25 

1.33 

184 
7.{ 
21 

268 

327 

199 

52 

4 

4 

1 

285 

667 

1.0.'J6 

38 

39 

602 
1,014 

2.329 

3,150 

Peak 

102 
2 

1 

204 

26 

39 

67 
3 

84 

988 

396 

1 

498 

39 

13.331 

1.269 
1.601 
5,090 

164 

1.086 

538 

32 
185 
708 

64 

505 

26" 
3 

95" 

177" 
47 
17 

521 

1 
70 
159 

21 
.393 
17 
11 
5 
55 

1.140 

23" 

265 

2,788 

10 
1.58 
625 

2,117 

13 

77 
620 

6.260 

Freestones — 

Muir 

1  245 

Elberta 

1  247 

Kovell 

3  418 

fEarly  and  late) 

143 

J.  H.  Hale 

225 
23 

198 

30 

3 

81 
82 
18 

94 

3S('> 

Hale's  Early 

3 

39 

33 

80 
25 

4.'>-l 

22 

10.737 

^Rh 

7.12 

h7S 

1.057 

996 

7  012 

Total  all  peaches 

24,008  1         870  1      1.253  1      1.715  1      3,845 

3.113  1      13.272 

Note. — Southern  California  includes  the  counties  of  Imperial.  Los  Angeles.  Orange.  Riverside.  San 
Bernardino,  San  Diego,  Santa  Barbara  and  Ventura. 


808  MOXTIII.Y    nrLLETIX. 

Table  38 — Estimated  Acreaoe  o/  Pears  by  Age  and  Variety,  19S8 


\Hrirty 

1927 
plant- 
ings 

2 

years 

old 

3 

years 

old 

4 

years 

old 

5 

years 

old 

8 

years 
old 

7 

years 

old 

8 

years 

old 

9 

years 

old 

Bartlett 

2.135 

23 

146 

204 

5 

43 

78 
157 

59 

4.250 

30 
387 
227 
17 
50 
134 
191 
115 

5.092 

00 

478 

448 

5 

10 
203 
241 
107 

4.880 

33 
303 
272 
43 
19 
125 
299 
123 

5.209 

107 
463 
2((U 
109 
77 
167 
302 
100 

5.578 

44 

334 
152 
114 
48 
52 
330 
118 

5.199 

08 
78 

110 
48 
30 
13 

183 
49 

4,844 

129 
143 
09 
53 
41 
150 
68 

3.283 
30 

29 

43 

Beurre  Cluirgeau 

Coniice 

13 
15 
6 

91 

20 

Totals,  fall  and  winter 

715 

1.151 

1.558 

1.277 

1.525 

1.192 

591 

709 

247 

Grand  totals 

2.850 

5.401 

C.O.iO 

6,163 

0.794 

6.770 

5.790 

5..553 

3.5.30 

Table  38 — Estimated  Acreage  of  Peam  by  Age  and  Variety,  19S8 — Continued 


Variety 

10 

years 

old 

11 

years 

old 

12 

years 

old 

13 
years 
old 

14  to 

18 
years 

19  to 

23 
years 

24  to 

28 
years 

29  years 
and 
over 

ToUls 
by  vari- 
eties 

Bartlett   

3.285 

58 
47 
30 
23 
47 

4.041 

51 
45 
18 
18 
13 

4.706 

85 
81 
77 
26 

118 
4 

116 
86 

4.637 

80 
4 
24 
68 
37 
1 
62 
55 

10,233 

154 
23 
41 
75 

175 
37 

260 
88 

2,907 
....... 

1.959 

1 

1 

8,450 

20 
43 
4 
85 
7 
41 
154 
131 

80.754 

900 

2.602 

1.999 

Bcui  re  Cloirgeau 

11 

2 

7 

SO 

&4 

5 

""39' 
14 

729 
755 

909 

Winter  Nelis 

51 
33 

121 
20 

2.797 

All  others 

1.240 

Totals,  fall  and  winter 

289 

286 

693 

331 

853 

135 

60 

485 

11.997 

Grand  totals 

3.574 

4.327 

5.299 

4.968 

11.086 

3.042 

2,019 

8.935 

92.751 
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Table  39 — Estimated  '  Acreage  of  Apples  by  Age  and  Variety,  l'J2S 


Variety 

1927 
plant- 
ings 

2 

years 

old 

3 

years 

old 

4 

years 

old 

5 

years 

old 

6 

years 

old 

7 

years 

old 

8 

years 

old 

9 

years 

old 

58 
103 

82 

144 

1 

62 

33 

3 

106 

9 

51 
155 

"93 

3 

36 

24 

2 

129 

102 

222 

24 

183 

1 

3 

9 

19 

5 

37 

263 

401 

25 

77 

14 

3 

31 

11 

2 

36 

192 
438 

125 
314 

22 
305 

232 

Bellofleur 

60 

27 
28 

8 
26 

7 
23 

4 

23 
12 

8 
14 

3 

""eo 

99 
62 

5 

134 

6 

2 

70 

24 

5 

1 

5 

8 

2 

Smith's  Cider 

20 
3 

20 
1 

9 
29 

23 
165 

20 
21 

9 
50 

17 
35 

All  others.. 

7 

5 

Totals.. 

246 

465 

514 

643 

1.051 

794 

618 

752 

267 

Table  39 — Estimated^   Acreage  of  Apples  by  Age  and  Variety,  1928 — Continued 


Variety 

10 
years 
old 

11 

years 

old 

12 

years 

old 

13 

years 

old 

14  to 

21 
years 

22  to 

31 
years 

32  to 

41 
years 

42  years 
and 
over 

Totals 
by  vari- 
eties 

Newton  Pippin 

3 

518 

1 
8 

"440 

--- 

117 
22 
46 

187 

857 

130 

258 

211 

415 

6 

55 

7 

4 

4,780 

6,730 

1,776 

1,541 

1,818 

1,159 

516 

738 

193 

60 

62 

54 

1,176 

4,660 

1,4.53 

1,443 

41 

41 

60 

318 

66 

100 

7 

338 

206 

607 

2,185 

326 

640 

7 

9 

10 

12 

19 

28 

8 

10 

875 

148 

189 

9 

5 

33 

7 

9 

110 

13.585 

196 

12.982 

BcUefleur 

4.229 

2.535 

11 

2,362 

1.732 

W.  W.  Pearmain 

1,285 

Jonathan 

31 
12 
5 

22 

1.025 

489 

46 

476 

410 

Smith's  Cider 

378 

28 

5 

114 

215 

232 

175 

2.868 

Totals 

283 

557 

832 

2.345 

20,603 

9.340 

3.486 

1,560 

44.356 

'The  above  acreage  survey  covers  only  Napa.  Sonoma.  Monterey.  Santa  Cruz.  Santa  Clara,  San 
Bernardino  and  Riverside  counties.  These  seven  counties  have  69  per  cent  of  the  state's  acreage,  and 
in  an  average  year  produce  about  85  per  cent  of  its  production. 
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LIVE  STOCK  REVIEW     1927 

Pastures  and  liangc.s — Pastures  and  ranges  in  California  generally 
furnished  satisfactorj-  feed  during  1027,  the  monthly  condition  for  the 
state  as  a  whole  exceeding  the  5-year  average.  During  spring  and  early 
summer  months  pastures  were  exceptionally  good,  and  the  bulk  of 
market  lambs  and  cattle  were  in  fine  condition.  Northeastern  counties 
were  tlrier  than  usual  during  early  spring  and  late  fall,  and  lack  of  rain- 
fall resulted  in  some  unsatisfactory  pasture  conditions  in  .southern 
California,  part  of  the  San  Joa(}uin  Valley,  and  in  some  coastal  areas. 

CaUlc — Cattle  were  maintained  in  good  shape  generally  throughout 
1927,  being  particularly  good  during  the  period  of  heavy  marketing  ofT 
{)astures.  The  cattle  situation  was  featured  by  substantial  increases  in 
prices  and  by  keen  d(>mand  for  all  classes.  Beef  producers  generally 
made  the  first  substantial  profits  in  seven  years.  Marketings  of  cattle 
were  again  heavj',  numerous  localities  finding  it  necessary  or  desirable  to 
make  something  of  a  clean-up.  However,  total  inspected  slaughter  of 
cattle  and  calves  for  1927  in  the  state  was  less  than  for  192(),  calf  slaughter 
showing  the  greater  proportionate  decrease.  Imports  of  all  cattle  and 
calves  in  1927  from  outside  states  were  larger  than  for  any  of  the  pa^t 
six  years.  There  was  a  good  calf  crop  in  1927,  which,  with  heavier 
imports  and  decreased  slaughter,  resulted  in  a  slight  increase  in  total 
cattle  numbers  at  the  end  of  the  year.  California  is  the  only  state  west 
of  the  "Plains"  area  that  registered  an  increase  in  total  cattle  and  calves 
during  1927. 

The  number  of  milk  cows  in  the  state  increased  slightly  during  1927. 
Dairy  farmers  generally  in  the  state  had  a  favorable  year,  both  as  to 
production  and  prices.  Available  records  on  production  indicate  steady 
increases  in  average  production  per  cow.  Prices  for  milk  cows  continue 
to  advance. 

Sheep  and  Lambs — California  sheepmen  enjoyed  a  very  favoral)le 
year  in  1927.  The  lamb  crop  was  again  large,  feed  conditions  mostly 
favorable,  and  prices  for  lambs  and  wool  such  as  to  return  profits.  The 
shipments  of  early  lambs  to  eastern  markets  exceeded  all  previous 
records.  Imports  of  sheep  and  lambs  during  1927  were  a  little  larger 
than  in  1920,  and  much  in  excess  of  importations  for  any  of  the  four 
previous  years.  Inspected  slaughter  was  slightly  less  than  in  192(5,  but 
larger  than  in  1925.  Sheep  numbers  registered  an  increase  of  4  per 
cent  during  1927,  with  indications  pointing  to  some  further  gradual 
expansion,  so  long  as  the  sheep  business  returns  profits  to  growers. 

Hogs — The  hog  population  of  the  state  showed  a  further  gain  of  5  per 
cent  during  1927,  the  rapid  expansion  which  was  in  evidence  the  previous 
year  being  sharply  checked  by  lower  prices.  Some  further  increase  in 
California  hog  production  is  indicated  l)y  the  Pig  Surveys.  California 
now  imports  well  over  GOO, 000  live  hogs  annually,  besides  much  pork 
and  pork  products.  The  state  produws  less  than  half  f)f  its  recpiirements 
of  jxirk  and  pork  products.  Inspected  hog  slaughter  for  1927  in  Cali- 
fornia w:us  materially  heavier  than  in  1925  or  ]92(),  l)ut  less  than  in 
1923  and  1921. 

Horses  and  .\fulcs — The  number  of  horses  in  California  continued  to 
decrease.  Prices  and  demand  for  horses  are  not  sufficient  to  stimulate 
breeding,  and  some  further  decreases  in  number  are  probable.  Mule 
numbers  remain  about  constant. 
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ESTIMATED    VALUE  OF  THE  I'KODUCTION  OF  CALIFORNIA  LIVE  STOCK — 1927 

Annual  e.4iinatcs  of  the  value  of  production  of  cattle,  hogs,  and 
sheep,  are  now  being  made  by  the  Division  of  Crop  and  Live  Stock 
Estimates.  Such  estimates  are  based  upon  all  available  data  relating 
to  slaughter,  in-shipments,  out-shipments,  deaths,  changes  in  inventory 
numbers,  monthly  prices,  etc.  These  estimates  for  California  covering 
the  3'ear  1927  are  presented  below.  Thej-  represent  the  gross  farm 
value  of  live  stock  sold  off  farms  and  ranges  chning  the  year,  and  the 
value  of  animals  slaughtered  on  farms.  Similar  estimates  for  previous 
years  are  not  available. 

Comparable  estimates  covering  the  value  of  iWiry  and  poultry  prcxhicts 
are  not  l)eing  compiled  by  this  Division,  owing  to  lack  of  funds  ncM-es- 
8:iry  to  collect  current  basic  data.  However,  in  order  to  indicate  tiie 
rohitive  importance  of  these  industries  in  the  state,  tiiere  are  included 
the  estimates  of  the  value  of  all  butterfat  sold  in  1927,  as  compiled  by 
the  Bureau  of  Dairy  Control,  State  Department  of  Agriculture,  and  the 
value  of  chickens  raised  and  eggs  produced,  as  shown  by  the  Agricultural 
Census  of  1925. 

VALUE    OF    LIVE    STOCK    PRODUCTION    I.\    1927 

Cattle  and  Calves S26,419,000 

Sheep,  Lambs  and  Wool 21 ,395,000 

Hogs 15.2()4,000 

Value  of  all  butterfat  sold  from  farms— 1927 *84,807,000 

Value  of  chickens  raised  and  eggs  produced — 1924 **44,424,000 

♦Data  furnished  by  Bureau  of  Dairy  Control. 
♦♦Bureau  of  the  Census,  1925. 
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LIVE  STOCK  ESTIMATES 

HORSES   AND    MULES 

The  iiuinlxM"  of  horsos  in  California  on  January  1 ,  192S,  shows  a  docrojusc 
of  al)()Ut  2  p(M-  cent  when  coniparrd  with  the  previous  year;  wliilo  there 
was  no  change  in  the  estiniat(Hl  number  of  mules. 

In  Tal)le  41  is  shown  the  estimated  number  of  horses  and  mules  by 
counties  on  January  1,  192()  to  1928,  inclusive. 

In  Table  47  is  piven  the  estimated  numl)er,  value  per  head  and  total 
value  of  horses  and  mules  on  farms  in  California  and  the  United  States 
on  January  1,  1920  to  1928.  inclusive. 

The  total  number  of  horses  and  nuiles  in  the  state;  the  values  per 
head  of  different  a^es;  and  the  total  value  as  of  January  1,  for  192(5  to 
1928,  inclusive,  are  ^iven  in  Table  40. 


Taiiue  40 — .\uml>trs  and  Values  of  Horses  and  Mulrx  ax  of  .limitary  I,  1936-1928 


1926 

1927 

1928 

Horses  (value  per  head) — 

$27  00 
43  00 
78  00 
76  00 

.302.000 
$22,938,000 

$32  00 
49  00 
97  00 
92  00 

.■.4,00() 
$1.U64.(XI0 

$27  00 
44  00 
78  00 
76  00 

29.-i.000 
$22,313,000 

$32  00 
49  00 
94  00 
89  00 

53.000 
$4,723,000 

$27  (K) 

1  to  2  years 

43  00 

76  00 

All  ages 

73  00 

Total  number . 

290.000 

Tot;il  viiluc 

$21. .302.000 

Mules  (valiip  per  head) — 

I'ndcr  1  yo:ir.. 

1  to  2  years 

$32  0(1 
47  00 

89  00 

83  00 

Total  number 

53.000 

Total  value 

$4,420,000 
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Table  41 — Estimated  Number  of  Horses  and  Mules  on  Farms,  January  1,  1926-1928 


Counties 


Horses 


Mules 


District  No.  1 — 

Del  Norte 

Humboldt 

Mendocino 

District  No.  2 — 

Shasta 

Siskiyou 

Trinity 

District  No.  3 — 

I^asscn 

Mo<ioc 

Plumas 

District  No.  4 — 

Alameda 

Contra  Costa 

I>ake 

Marin 

Monterey 

Napa 

San  Benito 

San  Luis  Obispo. 

San  Mateo 

Santa  Clara 

Santa  Cruz 

Sonoma 

District  No.  5 — 

Butte 

Colusa 

Glenn 

Sacramento 

Solano 

Sutter 

Tehama 

Yolo 

Yuba 

District  No.  5.\ — 

Fresno 

Kern 

Kings 

Madera 

Merced 

San  Joaquin 

Stanislaus 

Tulare 

District  No.  6 — 

Alpine 

Amador 

Calaveras 

El  Dorado 

Inyo 

Mariposa 

Mono 

Nevada 

Placer 

Sierra 

Tuolumne 

District  No.  8 — 

Imperial 

Ixjs  Angeles 

Orange 

Riverside 

San  Bernardino. 

San  Diego 

Santa  Barbara.. 
Ventura 

State 


500 
5.600 
4.000 

4,000 

5.900 

900 

6,000 
8,400 
1.300 

5,700 
5.500 
1.600 
2,300 
10.300 
2.900 
3.600 
9.400 
2,500 
8,400 
2,800 
9.100 

4,400 
2.600 
3.400 
8.000 
4.300 
3.100 
4,800 
6,600 
2,400 

18,500 
9,000 
6,700 
4,200 
8.000 
14,000 
10,000 
15,000 

150 
1.100 
1,700 
1.800 
2.800 
1,200 

900 

900 
3,100 

550 
1.600 

9,900 
10,200 
4,400 
8,400 
6.000 
7,700 
7,800 
7.200 


500 
5,.50O 
3.900 

3.000 

•   5.900 

800 

6.000 
8.300 
1.300 

5.700 
5.500 
1.600 
2,300 
9,800 
2,900 
3,500 
9.200 
2,500 
8,300 
2,700 
9,000 

4,200 
2,400 
3,400 
7,800 
4,200 
3,000 
4,500 
5,500 
2,300 

18,000 
9,000 
6,800 
4,000 
8,100 

13.500 
9,500 

15,000 

1.50 
1,100 
1,600 
1,700 
2,100 
1.100 

900 

900 
3.000 

550 
1,400 

9,800 
10,000 
4,200 
8.400 
6,800 
7,500 
7,500 
7.000 


500 
5,.'i00 
3,900 

3.900 

5,000 

800 

6,000 
8,200 
1,300 

5,600 
5,400 
1,500 
2,300 
9,800 
2,800 
3,400 
9,000 
2,400 
8,200 
2,600 
9,000 

4,100 
2,400 
3,200 
7,600 
4,100 
3,000 
4,500 
5,400 
2,200 

17,600 
8,800 
6,600 
4,000 
7,700 

13,.30O 
9,400 

14,600 

1.50 
1,100 
1,600 
1,700 
2,100 
1,100 

800 

900 
3,00() 

550 
1,400 

9,600 
9,800 
4,200 
8.200 
5.700 
7.400 
7.400 
6.800 


15 
280 
400 

320 
440 
130 

980 

900 

60 

100 
400 
240 

80 
860 
260 

30 
580 

50 
380 

80 
400 

600 

2,000 

1,600 

500 

950 

830 

1,500 

1,450 

320 

4,800 
2,500 
1.400 
2,140 
1,940 
1,400 
1,600 
4,200 

5 

55 

50 

100 

580 

280 

70 

40 

300 

20 

90 

3,800 
1,800 
2,600 
2,300 
1,.3.50 
1,200 
3,50 
2.400 


15 
280 
390 

320 
440 
130 

980 

900 

60 

100 
400 
240 

80 
860 
260 

30 
540 

50 
380 

80 
390 

600 

1.900 

1,500 

500 

940 

830 

1,500 

1,450 

320 

4,900 
2,300 
1,300 
2,100 
1,900 
1.300 
1,600 
4,200 

5 

55 

50 

90 

4,50 

260 

60 

40 

300 

15 

80 

3,800 
1,700 
2,400 
2,200 
1,450 
1,300 
350 
2,350 


16 
280 
390 

320 
440 
130 

980 

900 

60 

100 
400 
240 

80 
860 
260 

30 
640 

50 
380 

80 
390 

600 

1,900 

1,500 

500 

940 

830 

1.500 

1.450 

320 

4.900 
2.300 
1.300 
2.100 
1.900 
1,300 
1,600 
4,200 

5 

55 

50 

90 

450 

260 

60 

40 

300 

15 

80 

3.800 
1,700 
2,400 
2.200 
1.450 
1.300 
350 
2.350 


302.000 


295,000 


290.000 


54.105 


53,020 


53,020 
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MILK    COWS    AND    ALL    OTHER    CATTLE 

The  Federal  Census  of  1920  enumerated  2,008,000  cattle  in  California. 
This  number  gradually  increased  to  2,142,000  on  January  1,  1924.  The 
following  two  years,  liquidation  was  heavy  with  a  consequent  decrease  in 
numbers  but  the  past  two  years  show  a  steady  increase  in  the  estimated 
number  of  cattle  on  California  farms  and  ranches. 

In  Table  47  is  given  the  estimated  number,  value  per  head,  and  total 
value  of  milk  cows,  2  years  old  and  over,  and  all  other  cattle  on  farms 
and  ranges  in  California  and  the  United  States  on  January  1,  1920  to 
1928,  inclusive. 

In  Table  43  is  shown  the  estimated  number  of  milk  cows,  2  years  old 
and  over,  and  all  otiier  cattle  by  counties  on  January  1,  192G  to  1928, 
inclusive. 

The  total  number  of  milk  cows,  2  years  old  and  over;  all  other  cattle; 
and  all  cattle  and  calves;  the  value  per  head  and  the  total  value  as  of 
January  1,  1926  to  1928,  inclusive,  are  given  in  Table  42. 

Table  42 — Numbers  and  Values  of  Milk  Cows,  All  Other  Cattle,  and  All  Cattle  and  Calves  as 

of  January  1.  192G-19S8 


1926 


1927 


1928 


Milk  cows  (value  per  head) 

Total  number 

Total  value 

AH  other  rattle  (value  per  head) 

Total  number 

Total  value 

All    cattle    and    calves — including    cows   and 

heifers  kept  for  milk  (value  per  head) 

Total  number 

Total  value 


$77  00 

596,000 

$45,892,000 

$35  16 

1.322.000 

$46,480,000 


$48  20 

1,918.000 

$92,372,000 


$78  00 

596,000 

$46,488,000 

$37  00 

1.360,000 

$50,316,000 


$40  SO 

1,9.56.000 

$96,804,000 


$83  00 

602.000 

$49,966,000 

$42  80 

1.393.000 

$59,617,000 


SM  90 

1,995.000 
$109,583,000 
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Table  43 — Estimated  Number  of  Milk  Cows  and  All  Other  Cattle  on  Farms, 
January  1,  1926-1928 


Counties 


Milk  cows  2  years  old  and  over 


1926 


1927 


1928 


All  other  cattle 


1926 


1927 


1928 


3l»TRICT  No.  1 — 

Del  Norte 

Humboldt 

Mendocino 

District  No.  2 — 

Shasta 

Siskiyou 

Trinity 

DiSTBiCT  No.  3 — 

Lassen 

Modoc 

Plumaa 

District  No.  4 — 

Alameda 

Contra  Costa 

Lake 

Marin 

Monterey 

Napa 

San  Benito 

San  Luis  Obispo. 

San  Mateo 

Santa  Clara 

Santa  Cruz 

Sonoma 

District  No.  5 — • 

Butte.. 

Colusa 

Glenn 

Sacramento 

Solano 

Sutter 

Tehama 

Yolo 

Yuba.. 

District  No.  5a — 

Fresno 

Kern 

Kings 

Madera 

Merced 

San  Joaquin 

Stanislaus 

Tulare 

District  No.  6 — 

Alpine 

Amador 

Calaveras 

El  Dorado 

Inyo 

Mariposa 

Mono 

Nevada 

Placer 

Sierra 

Tuolumne 

DiBTRICT  No.  8 — 

Imperial. 

Los  Angeles 

Orange 

Riverside 

San  Bernardino. 

San  Diego 

Santa  Barbara.. 
Ventura 


4,700 

26,500 

8,300 

3.400 

8.200 

500 

3.200 
3,900 
2.400 

11.500 
6,800 
2.000 

26,000 

21.000 
4.800 
3,100 

21.000 
9,400 

12,400 
3,500 

27.000 

6,000 
3,600 
8,200 
11.000 
7,500 
4,600 
4,200 
9,400 
3.100 

25.000 
10.800 
21.200 
6.700 
36.500 
26.500 
38,500 
31,500 

300 
1,300 
1,300 
2,500 
1,700 
300 
300 
1.800 
2,500 
1,400 
1,000 

29,000 
38„500 
7.200 
9,500 
11,000 
11,000 
8,300 
3.200 


4.600 

26.000 

8.200 

3.600 

8.400 

500 

3,300 
4,100 
2,400 

11.000 
7,000 
2,100 

25,000 

21,500 
5.000 
2,900 

20.000 
9,200 

12,400 
3,300 

26,000 

5,800 
3,500 
8,300 
10,500 
7,600 
4,600 
4,000 
9.200 
3.200 

25.000 
10.700 
22.500 
6,500 
37,800 
27,600 
.39,000 
32,500 

300 
1,100 
1,300 
2,500 
1,200 
300 
300 
1,700 
2,200 
1,400 
1.000 

27.000 

39.000 

7.100 

10,200 

12,200 

11,000 

8.200 

3.200 


4.600 

25,500 

8,100 

3,500 

8,600 

500 

3,100 
4,200 
2.600 

11.500 
7,000 
2,100 

25,500 

21.600 
5.500 
3.000 

20.000 
9,500 

13.000 
3.500 

27.000 

6.000 
3.500 
8,400 
11,000 
7,800 
5,000 
4,000 
9,500 
3,200 

26,000 
11.000 
23.000 
6,700 
37,600 
28,000 
39,000 
32,600 

300 
1,000 
1,100 
2,200 
1,000 

300 

300 
1,500 
2.200 
1.300 

800 

25.000 

40.000 

8.000 

10.000 

12,600 

11,000 

8.100 

3,100 


3,400 
56,000 
21,000 

33,000 
43.500 
12,400 

30,000 

59.700 

6.000 

20,000 
18,000 

5,200 
11,000 
42,000 

9,500 
23,000 
58,000 

6,000 
27,500 

4,100 
17,000 

18,600 
14,500 
16,500 
16,200 
9.300 
5,600 
36,000 
13,400 
12,600 

70,500 
108,000 
18,800 
21,700 
33,000 
23,500 
33.000 
72,000 

2,000 
12,200 
20.300 
10,000 
9.500 
12,000 
8,500 
5,100 
4,500 
4,500 
13,500 

48,000 
13,500 
10,200 
12,800 
26,800 
36.600 
30,500 
12,000 


3,500 
56,800 
21,200 

33,000 
43,500 
12,400 

31,000 

60,000 

6.100 

21.000 
19.000 

5.200 
10.800 
42,500 

9,400 
24,500 
59,500 

5,800 
28,000 

4,200 
17,600 

19,200 
14,600 
16,800 
17,500 
9,600 
5,600 
37,000 
14,000 
12,200 

72,000 
112,000 
19,800 
23,000 
36,000 
25,000 
34.000 
75.000 

2.000 
13.000 
21.000 
10.400 
8,500 
12,000 
8,500 
5,200 
4.500 
4.500 
14.300 

52.000 
13.200 
10,400 
13,200 
27,500 
37,500 
32,000 
12,000 


3,500 
56,800 
21.200 

33,000 
44,000 
12.400 

31.000 

60,000 

6,200 

21,000 
19,500 

5,200 
10,800 
43,000 

9,400 
26,000 
61,000 

5,800 
28,000 

4,100 
17,000 

19,500 
14,600 
17,000 
18,000 
10,000 
5,500 
37,500 
14,000 
12,200 

73.000 
113,000 
22,000 
24,000 
38.000 
26.000 
36.000 
81.000 

2,000 

13,500 

21,500 

10,800 

8,500 

13.000 

0,000 

5,500 

4,500 

4,500 

14,500 

55,000 
13,500 
11,000 
14,000 
28,000 
39,000 
33,000 
12,000 
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SHEEP    AND    SWINE 

Tlic  estiiujitcci  number  of  sheep  in  California  on  January  1,  1020,  was 
2,900,000.  During  the  deflation  years  of  1920  and  1921  siieep  decreased 
in  number  to  2,475,000.  Since  January  1,  1922,  there  has  been  a  gradual 
increa.^e  to  a  total  of  3,528,000  on  January  1,  192S. 

Texa.'^  i."^  now  the  only  state  outranking  ralifornia  in  the  estimated 
luimber  of  sheej),  but  owing  to  a  higher  yalue  per  head,  the  total  yalue  of 
all  sheep  and  lambs  on  farms  and  ranges  in  California  is  nearl}'  one 
million  dollars  greater  than  in  Texas. 

In  Table  47  is  shown  the  estimated  number,  yalue  per  head  and  total 
value  of  sheep  and  lambs  on  farms  and  ranges  in  California  and  the 
United  States  on  January  1,  1920  to  1928,  inclusive. 

In  Table  45  is  given  the  estimated  number  of  sheep  and  swine  on 
farms  by  counties  on  Januarj'  1  for  the  past  three  years. 

The  total  number  of  sheep  and  swine,  the  values  per  head  for  different 
ages  or  sex  and  the  total  value  as  of  January  1,  192G  to  1928,  inclusive,  are 
given  in  Table  44. 


T.^BLE  44 — A' limbers  and  Valuea  of  Sheep  and  Swine  aa  of  January  1, 

1926-1928 

1926 

1927 

1928 

Sheep  (value  per  head)  — 

$8  50 
11  00 
9  20 
23  00 
10  60 

3.200.000 
$34,078,000 

$15  20 

468.000 
$7,114,000 

$7  50 
10  50 
8  50 
23  00 
10  00 

3.392.000 
$33,806,000 

$17  00 

585.000 
$9,945,000 

$8  .'iO 

12  00 

8  20 

25  00 

11  30 

3,528.000 

Total  value                   

$40,014,000 

Swinc  (value  per  head)  — 

$13  00 

614,000 

$7,982,000 
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Table  45 — Eatimated  Number  of  Sheep  and  Swine  on  Farms,  January  1,  1926-1928 


Counties 


Sheep 


1928 


Swine 


1928 


District  No.  1 — 

Del  Norte 

Humboldt 

Mendocino 

District  No.  2 — 

Shasta 

Siskiyou 

Trinity 


District  No.  3 — 

Lassen 

Modoc 

Plumas 


District  No.  4 — 

Alameda 

Contra  Costa 

Lake 

Marin 

Monterey 

Napa 

San  Benito 

San  Luis  Obispo. 

San  Mateo 

Santa  Clara 

Santa  Cruz 

Sonoma 


District  No.  5 — 

Butte 

Colusa 

Glenn 

Sacramento 

Solano 

Sutter 

Tehama 

Yolo 

Yuba 


District  No.  5a — 

Fresno 

Kern 

Kings 

Madera 

Merced 

San  Joaquin 

Stanislaus 

Tulare 


District  No.  6— 

Alpine 

Amador 

Calaveras. 

El  Dorado 

Inyo 

Mariposa 

Mono 

Nevada 

Placer 

Sierra 

Tuolumne 

District  No.  8 — 

Imperial 

Los  Angeles 

Orange 

Riverside 

San  Bernardino. 

San  Diego 

Santa  Barbara.. 
Ventura 


1,000 
78.000 
136.000 

37,000 
12,000 
4.500 

78,000 

86,000 

1.500 

24,000 
42,000 
20,500 

7,500 
18,500 
28,000 
35,000 

4,500 
18,000 

1,000 

2,.')00 
85.000 

86,000 
188,000 
245,000 

48,000 
170,000 

55,000 
255,000 
172.000 

57,000 

190.000 

210.000 

120,000 

45,000 

100,000 

83,000 

43.000 

115.000 

12.000 

17.500 

34.000 

18.000 

20,000 

12,000 

20,000 

9,500 

40,000 

1,000 

5.000 

62.000 
7.000 
1.000 

20,000 
2,000 
3,000 
7,000 
6.500 


1.000 
85.000 
136,000 

38,000 
14,000 
4.500 

80,000 

95,000 

1,500 

28.000 
44,000 
21,500 

8.500 
22.500 
27.000 
35,000 

5.000 
18,000 

1,000 

2,500 
90,000 

88,000 
200,000 
255,000 

54,000 
18.'),D00 

60,000 
265,000 
181.000 

60.000 

195.000 

222,000 

132.000 

48,000 

110,000 

90,000 

43,000 

120,000 

12,500 
18.500 
34,000 
18,500 
20,000 
15,000 
23.000 
10.500 
45.000 
1.000 
5.000 

75.000 
7.000 
1.000 

20,000 
2.000 
3,500 
7,500 
7,000 


1,000 
87,000 
140,000 

39.000 
16,000 
4,500 

81,000 

97,000 

l..^)00 

32,000 
45,000 
22,000 

9,000 
23,000 
29,000 
36,000 

5,000 
18,000 

1,000 

2,500 
92,000 

95,000 
210,000 
257,000 

56,000 
190,000 

64.000 
275.000 
183.000 

62,000 

210,000 
230,000 
135,000 

52,000 
120,000 
100,000 

45,000 
125,000 

12,,'->00 
19,000 
35,000 
18,500 
22,000 
16,000 
24,000 
10,500 
46,000 
1,000 
5.000 

78,000 
7.000 
1,000 

21,000 
2,000 
4,000 
8,000 
7,000 


550 
6,000 
13,000 

16,000 
11,000 
4,. 500 

3,500 
5,000 
1,000 

9,000 
5,500 
5,000 
10,000 
11,500 
12,.500 
3,500 
11,500 
2,800 
4.400 
2,000 
12,200 

17,000 
19,000 
13,000 
5,500 
5,500 
8,.500 
11,500 
29,000 
3,000 

13,500 
10.000 
12,000 

6,500 
10,000 
13,500 

9,000 
25,000 

250 
4,100 
3,100 
1,800 

400 
4,,'-)00 

300 
1,300 
2,200 

400 
2,.'-)00 

20,000 
16,500 
1,200 
5,600 
20,000 
11,000 
7,300 
3,600 


550 
6,500 
14,000 

16,500 
11,500 
4,500 

3,600 
5,100 
1,000 

14,400 
6,400 
5,600 
12,200 
18,500 
16,.500 
4,200 
15,500 
3,100 
5,100 
2,400 
14,400 

20,.'>00 

23,500 

16,500 

7,500 

6,500 

10,500 

15,500 

36,000 

3„50O 

16,500 
13,000 
15,.'')00 
7,500 
14,000 
17,500 
12,500 
32,000 

250 
4,500 
3,500 
2,100 

400 
4,800 

300 
1,800 
2,800 

400 
3.000 

25,000 

23.iJ00 

1.500 

6.500 

28.000 

14.000 

8.400 

4.200 


550 
6.500 
15.000 

16.500 
11,700 
4,500 

3,600 
5,100 
1,000 

15,000 

6,500 

5,600 

12,,500 

20,000 

17,000 

4.200 

17.000 

3,200 

5,100 

2,400 

15,000 

22.000 

24.000 

17.000 

8.500 

7.000 

11.500 

17.000 

37,000 

3,600 

17,000 
15.000 
16,000 
8,000 
15,000 
19,000 
14,000 
34,000 

250 
4.500 
3.500 
2.100 

400 
4.800 

300 
1,800 
2,800 

400 
3,000 

27,000 

25,000 

1,600 

6,600 

29,000 

14,500 

8,500 

4,400 


SUte 3,200,000 


3,392,000 


3,528,000 


468,000 


585,000 


614,000 
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Table  46 — January  1  Farm  Values  of  California  Live  Stock  per  Head,  1869-1998* 


Year 


1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1876. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 


1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907- 
1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920. 
1921. 
1922. 
1923. 
1924. 
1925. 
1926. 
1927. 
1928. 


Horses, 
dollars 


$52 
36 
50. 
43 
44 
47. 
41. 
45. 
39. 
40. 
43 
46 
45 
47 
54 
61 
62 
63 
64 
71 
70 
63 
67 
62 
57 
41 
31 
27 
27 
28 
27 
38 
49 
56 
60 
65 
67 
76 
92 
94 
90 
105 
117 
117 
109 
100 
100 
96 
97 
98 
91 
98 
98 
84 
83 
85 
78 
76 
76 
73 


Mules, 
dollars 


$73.92 
66.66 
65.64 
59.76 
71.06 
63  74 
66.49 
77.20 
67.75 
68.98 
CC.24 
67.54 
68.79 
69.20 
70.98 
80.18 
84.30 
77.65 
83.67 
85.03 
83.78 
78.21 
79.41 
74.72 
67.90 
56.38 
46.25 
3.").  02 
30.89 
38.33 
34.15 
48  49 
60.44 
69.23 
72.02 
72.68 
76.39 
91.30 
106.00 
113.00 
107.00 
122.00 
133.00 
136.00 
130.00 
120.00 
120.00 
110. 00 
116.00 
115.00 
125.00 
120.00 
123.00 
103.00 
105.00 
106.00 
95.00 
92.00 
89.00 
83.00 


Milk  cows, 
dollars 


$.'i0.31 
47.62 
46.36 
44.66 
43.44 
35.28 
32.19 
31.46 
30.64 
28.23 
25.90 
28.65 
31.67 
32.70 
36.17 
38.00 
38.50 
38.75 
33.22 
33,00 
31.38 
27.75 
29.00 
26.95 
27.25 
25.82 
23.78 
23.75 
25.57 
28.65 
28.00 
33.75 
37.10 
40.05 
40.43 
38.55 
36.57 
34.65 
35.00 
36.00 
36.00 
38.40 
48  00 
53.00 
53.50 
62.00 
72.00 
69.00 
67.00 
72.50 
79.00 
97.00 
95.00 
76.00 
76.00 
76  00 
73.00 
77.00 
78.00 
83.00 


Other  cat- 
tle, dollars 


$27.86 
26.22 
26.92 
23.80 
22.71 
19.52 
18.92 
20.08 
16.52 
17.23 
18.91 
18.47 
20.35 
21.77 
27.48 
29.15 
30  38 
28.66 
20.64 
20.50 
19.37 
16.80 
17.73 
17.39 
17.12 
16   17 

15  28 
15.82 

16  93 
18.91 
18.01 
24 .  57 
22.25 
23.48 
24.51 
21.98 
19.29 
17.52 
18  00 
19.00 
17.50 
20.10 
23  .W) 
26.70 
29.20 
33.00 
39.30 
36.30 
38.10 
42.10 
48.20 
51.90 
44 .  50 
34.30 
34.30 
33.30 
30.00 
34.10 
37.00 
43.00 


Sheep, 
dollars 


$2.53 
2.56 
2.59 
2.78 
2.97 
2.31 
2.53 
2.02 
1.40 
1.52 
1.61 
1.62 

1  70 
1.65 
2.02 
1.90 
1.89 
1.81 
1.77 
1.88 
1.88 
2.08 
2.20 
2.42 
2.32 
1.81 
1.65 
1.85 
1.86 
2.23 

2  64 
2.85 

3  00 
2  90 
2.92 
2.75 
2.67 
3.03 
3.30 
3.47 
2.80 
3.30 
3.59 
3.60 
3.70 
3.80 
4.50 
5.00 
6.70 

11.30 
12  00 
10.90 
6.70 
5.30 
8.10 
9.00 
9.20 
10.60 
10.00 
11.30 


*Source  of  data  United  States  Department  of  Agriculture,  Statistical  Bulletin  No.  17 
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Table  47 — Eatimaled  Number,  Vaiue  per  Head  arid  Total  Value  of  the  Different  Claases  of 
Live  Stock  on  Farms  in  California  and  the  United  States  on  January  1,  1920-192S 


California 

United  States 

Item  and  year 

Number 

(000 
omitted) 

Value 
per 
head 

Total 

value 

(000 

omitted) 

Number 

(000 
omitted) 

Value 
per 
head 

Total 

value 

(000 

omitted) 

Horses  and  colts 

.1920 

402 

$98  00 

$39,396 

19,848 

$96  52 

$1,915,729 

1921 

375 

98  00 

36,750 

19,134 

84  57 

1.618.162 

1922 

360 

84  00 

30,240 

18.564 

71   18 

1,321.386 

1923 

335 

83  00 

27.805 

17,943 

70  65 

1.267.673 

1924 

335 

85  00 

28,475 

17,222 

65  48 

1.127.697 

1925 

314 

78  00 

24.448 

16,489 

64  26 

1,059,553 

1926 

302 

76  00 

22.938 

15.830 

65  50 

1.036.843 

1927 

295 

76  00 

22.313 

15.145 

64  13 

971,258 

1928 

290 

73  00 

21,302 

14,541 

67  07 

975.298 

Mules  and  mule  colts. . 

.1920 

63 

120  00 

7,560 

5,475 

148  46 

812,819 

1921 

60 

123  00 

7,380 

5,586 

117  52 

656,467 

1922 

61 

103  00 

6,283 

5.638 

89  14 

502.571 

1923 

62 

105  00 

6.510 

5.702 

87  17 

497.043 

1924 

59 

106  00 

6,2.'>4 

5.730 

85  90 

492.207 

1925 

56 

95  00 

5.315 

5.725 

82  73 

473.646 

1926 

54 

92  00 

4,964 

5.740 

81  49 

467,760 

1927 

53 

89  00 

4,723 

5.679 

74  49 

423.010 

1928 

53 

83  00 

4,420 

5.566 

79  60 

443,097 

Milk  cows — 2  years  old 

and  over 

.1920 

515 

97  00 

49,955 

21.427 

85  56 

1.833,294 

1921 

530 

95  00 

50,350 

21.408 

64  13 

1,372,895 

1922 

550 

76  00 

41,800 

21,788 

50  97 

1.110,534 

1923 

580 

76  00 

44.080 

22,063 

50  94 

1,123,889 

1924 

595 

76  00 

45,220 

22.255 

52  30 

1,163,937 

1925 

579 

73  00 

42,267 

22.481 

50  67 

1,139,159 

1926 

596 

77  00 

45,892 

22.188 

57  34 

1.272,328 

1927 

596 

78  00 

46,488 

21.818 

62  43 

1,362,006 

1928 

602 

83  00 

49,966 

21.948 

77  43 

1,699,526 

All  other  cattle 

.1920 

1.493 

51  90 

77.553 

47.444 

42  19 

2,001,443 

1921 

1,470 

44  50 

65.450 

45.776 

30  59 

1.400.461 

1922 

1,498 

34  30 

51.384 

45.476 

23  15 

1.052.676 

1923 

1,500 

34  40 

51,600 

44.093 

24  80 

1.093,660 

1924 

1,547 

33  35 

51.598 

42.252 

24  44 

1.032,526 

1925 

1,340 

30  55 

40.932 

39.515 

23  94 

946,065 

1926 

1.322 

35  16 

46.480 

36,934 

27  50 

1,015,601 

1927 

1,360 

37  00 

50,316 

35.054 

29  87 

1,047,071 

1928 

1.393 

42  80 

59,617 

33.748 

38  95 

1.314.560 

Sheep  and  lambs 

.1920 

2.900 

10  90 

31,610 

40.243 

10  46 

420.942 

1921 

2,750 

6  70 

18,425 

38.690 

6  28 

242,973 

1922 

2,475 

5  30 

13,118 

,36,186 

4  80 

173,693 

1923 

2.600 

8  10 

21,060 

36.212 

7  53 

272,676 

1924 

2,890 

9  00 

26.010 

36,876 

7  91 

291.689 

1925 

3.045 

9  20 

28,140 

38,112 

9  70 

369.612 

1926 

3.200 

10  60 

34,078 

39,7.30 

10  51 

417.630 

1927 

3,392 

10  00 

33,806 

41.846 

9  71 

406.231 

1928 

3,528 

11  30 

40,014 

44.545 

10  22 

455,224 

Swine — including  pigs... 

.1920 

909 

18  00 

16,362 

59.813 

19  08 

1.141,232 

1921 

818 

14  50 

11,861 

58.711 

12  98 

762.069 

1922 

818 

11  70 

9,571 

59,355 

10  06 

597.111 

1923 

818 

11  80 

9.652 

68,447 

11  58 

792.616 

1923 

624 

10  50 

6.552 

65,937 

9  72 

640,908 

1925 

532 

10  20 

5.426 

55,568 

12  38 

687.858 

1926 

468 

15  20 

7.114 

52,148 

15  21 

793,139 

1927 

585 

17  00 

9.945 

54.408 

15  97 

868,842 

1928 

614 

13  00 

7.982 

58.969 

12  03 

709,217 

Requests  for  copies  of  this  report  should  be  addressed  to : 

E.  E.  Kaufman, 

Agricultural  Statistician, 
P.  0.  Box  1205, 

Sacramento,  California. 
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FOREWORD 


OF  ALL  tlie  large  producing  states,  California,  although  not 
entirely  un.scathed.  doubtless  has  suffered  less  from  the  depres- 
sion of  the  pa.st  few  years,  and  if  we  can  except  a  few  of  our 
many  important  crops,  on  the  whole  this  state  had  little  cause  for 
complaint  of  conditions  in  1928.  There  are  many  factors  responsible 
for  this,  not  the  least  of  which  is  the  diversity  of  our  agricultural 
production. 

The  total  tonnage  of  all  main  field,  fruit  and  vegetable  crops  pro- 
duced in  California  in  1928  exceeded  that  of  any  previous  year  and 
it  is  estimated  that  the  total  value  in  1928  was  slightly  in  excess  of 
1927.  altliough  tlu'  unit  value  of  most  of  these  crops  was  less.  Aside 
from  cling  peaches,  which  showed  a  heavy  overproduction,  prices  of 
fruits  were  fair  and  prunes  brought  the  best  price  received  for  several 
seasons. 

The  dairy,  beef  cattle  and  sheep  industries,  as  in  1927,  continued 
to  enjoy  relatively  favorable  conditions  in  California  as  they  did 
elsewhere  throughout  the  country.  Increase  in  production  of  dairy 
products,  however,  was  comparatively  small  in  this  state,  hardly  more 
than  enough  to  keep  pace  with  increased  population,  although  a  large 
portion  of  our  supply  of  butter  and  cheese  continued  to  flow  in  from 
other  states. 

During  the  year  several  new  projects  were  put  into  operation  in  the 
department.  A  short  wave  broadcasting  system  was  ])erfected  for 
the  transmission  of  agricultural  news.     Permanent  stations  were  set 
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up  in  Sacramento,  San  Francisco  and  Los  Angeles,  and  field  stations 
made  available  for  all  important  fruit  and  vegetable  shipping  centers. 
Through  the  cooperation  of  the  short  wave  stations  information  as 
to  condition  of  crops,  markets  and  movements  of  commodities  has 
been  made  available  to  farmers  and  shippers  in  a  more  expeditious 
manner  and  at  less  expense  than  was  possible  heretofore.  It  is 
believed  that  this  will  make  it  possible  for  market  organizations  to 
function  more  efficiently  and  thus  reduce  the  element  of  chance  in  the 
marketing  of  farm  products. 

Few  outstanding  problems  occurred  in  the  state  along  plant  pest 
lines.  Citrus  white  fly  control  has  reduced  this  pest  to  an  economic 
minimum  and  plant  diseases  showed  no  disposition  to  exceed  the 
normal  for  other  seasons.  • 

There  were  no  serious  outbreaks  of  infectious  diseases  of  animals 
throughout  the  j'ear  and  efforts  have  been  directed  towards  the  con- 
trol and  eradication  of  those  indigenous  diseases  long  existent  here 
and  the  careful  supervision  of  imported  animals. 

Although  California  has  been  a  pioneer  among  the  states  in  bovine 
tuberculosis  control,  absence  of  adecpiate  laws  and  funds  has  retanled 
the  progress  of  this  important  economic  and  public  health  function. 
Careful  study  is  being  made  of  this  subject,  however,  with  the  hope 
that  the  live  stock  and  dairj-  industries  may  unit*  on  some  compre- 
hensive tuberculosis  control  plan  to  be  offered  for  adoption  by  the 
incoming  legislature. 

The  detailed  reports  of  the  divisions  and  bureaus  of  the  depart- 
ment appended  herewith  will  give  some  idea  of  the  scope  of  depart- 
mental activities  for  the  1928  calendar  year. 

G.  H.  Hecke. 
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BUREAU  OF  FRUIT  AND  VEGETABLE 
STANDARDIZATION 

\V.   F.  Allewelt,  Cliief 

HE  BUREAU  of  Fruit  and  Vegetable  Standardization  carried  on 
five  functions  during  1928,  as  in  former  years,  as  follows: 

1.  Fruit  and  Vegetable  Standardization  Service. 

2.  Apple  Standardization  Service. 

3.  Canned  Fruit  Standardization  Service. 

4.  Fruit  and  Vegetable  Certification  Service  (Shipping  Point 

Inspection). 

5.  Potato  Seed  Certification  Service. 

The  California  Fruit,  Nut  and  Vegetable  Standardization  Act  of 
]927,  effective  during  the  previous  year,  operated  very  satisfactorily 
throughout  1928.  The  provisions  in  general  proved  to  be  clear,  definite 
and  enforceable,  and  acceptable  to  growers,  packers  and  shippers  on 
the  one  hand,  as  M-ell  as  to  market  dealers  and  consumers  on  the  other. 

Some  points,  however,  developed  which  made  it  advisable  to 
strengthen  some  of  the  provisions,  particularly  with  regard  to  mis- 
labeling, and  the  control  of  products  transported  to  an  increasing 
extent  by  motor  truck.  Also  those  interested  in  some  of  the  com- 
modities, such  as  grapefruit,  pears  and  lettuce,  expressed  a  desire  for 
further  tightening  the  requirements  affecting  these  products,  to  insure 
more  satisfactory  deliveries  to  the  trade  and  consumers. 

Consequently  the  bureau,  together  with  county  horticultural  com- 
missioners, took  up  these  questions  with  those  interested.  A  number  of 
the  commodity  subcommittees,  organized  in  connection  with  the  State 
Committee  on  Fruit  and  Vegetable  Standardization  by  the  California 
Agricultural  Legislative  Committee  in  1926,  met  to  consider  changes 
in  the  legislation.  This  work  was  well  under  way  before  the  end  of 
the  year,  in  advance  of  the  meeting  of  the  legislature  in  1929. 

Changes  also  were  recommended  by  the  bureau  in  the  California 
Standard  Apple  Act,  in  order  to  consolidate  the  provisions  of  this  act 
with  the  general  standardization  law,  and  in  the  California  Canned 
Fruit  Standardization  Act.  These  problems  were  discu.ssed  in  detail 
with  the  representatives  of  the  affected  industries,  in  order  to  agree 
upon  a  common  program. 

At  the  request  of  the  California  Farm  Bureau  Federation,  representa- 
tives of  this  bureau  met  with  their  board  of  directors  at  different 
times  to  discuss  the  canned  fruit  standardization,  and  proposals  of 
the  Farm  Bureau  for  official  state  grades  and  inspection  for  green  fruit 
delivered  to  the  canneries,  and  for  dried  fruit. 

It  was  explained  that  sufficient  legal  authority  now  exists  to  set  up 
optional  official  grades  for  these  products,  and  that  it  <loubtless  would 
be  possible  to  secure  the  cooperation  of  the  United  States  Department 
of  Agriculture  in  this  work  .so  that  such  standards,  if  desired,  might 
be  promulgated  as  United  States  grades  or  national  standards.  It 
also  was  pointed  out  that  authority  now  exi.sts  for  the  optional  inspec- 
tion of  such  products,  at  the  request  of  the  grower  or  other  financially 
interested  parties,  and  for  the  i.ssuing  of  certificates  receivable  as  i)rima 
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facie  evidence  in  California  courts  and  all  federal  courts  in  the 
United  States.  However,  since  the  department  previously  has  had 
little  call  for  senice  in  connection  with  dried  fruit  prading  and  inspec- 
tion, no  one  exp«'rienced  in  this  work  has  iK'en  employed,  and  in  fact 
we  have  had  no  financial  provision  for  carryinjr  on  this  work. 

In  order  to  seeure  definite  first  hand  information  on  the  quality  and 
condition  of  our  fresh  fruits  and  vt'pftables  on  arrival  in  the  f-astern 
markets,  and  th«'  attitude  of  the  tra<le  there  toward  our  standardization 
program,  with  suggestions  for  its  improvcm<*nt,  Mr.  S.  S.  Rogers, 
assistant  chief  of  the  bun-au,  s[>ent  a  number  of  weeks  in  s»'veral  of 
the  large  cities  of  the  east  during  th<>  arrival  of  our  deeidnoiis  tree 
fruit,  grape,  citrus  fruit  and  vegetable  crops.  Through  his  wire 
reports  in  a  number  of  instanc<»s  we  were  able  to  ch<*ck  quickly  and 
effectively  on  situations  which  were  causing  some  difficulties,  and  upon 
his  return  a  serif's  of  meetings  were  ht-id  where  his  observations  were 
placed  before  growers  and  shippers,  for  their  information  and  assist- 
ance. A  report  on  the  results  of  this  trip  also  was  prepared  for  pub- 
lication in  the  Monthly  IJi'LLFrriN  of  the  department.  f)n  all  sides 
the  reaction  of  the  industry  to  this  work  was  most  favorable,  and 
many  ref| nests  and  reeommendations  have  been  received  for  a  continua- 
tion and  expansion  of  this  line  of  activity. 

Another  feature  of  the  wr»rk  in  which  increasing  interest  has  been 
manifested  is  the  certifieation  of  fruits  and  vegetables  shippe<l  by 
water  from  the  ports  of  San  Francisco  and  Los  Anjjeles  to  the  Orient. 
Central  and  South  America,  and  Europe.  Greatly  increa.sed  refrigera- 
tion facilities  of  the  steam.ship  lines  are  leading  to  a  considerable 
expansion  in  this  business.  Problems  of  suitable  standards  and  certifi- 
cation of  products  moved  in  this  tra<le  have  been  diseus.sed  with 
growers,  packers,  and  ex|)orters.  in  order  to  develop  a  serx'ice  of  the 
greatest  possible  value  to  those  enfajred  in  this  business. 

I'se  of  the  "Export  Form  Certificates"  has  been  continued,  in  con- 
nection with  the  rec)uirements  of  some  foreign  countries  relative  to 
spray  residue  on  ap|)les  and  pears.  an«l  no  rej)orts  have  been  received 
of  any  difRenlties  experienee*!  })y  siieh  shif)ments  at  their  <!estination. 

FRUIT,    NUT   AND    VEGETABLE    STANDARDIZATION,   1928* 

Since  the  provisions  of  the  new  California  Fruit,  Nut  and  Vege- 
table Standardization  Act  of  1927  became  effective  on  August  1  of 
that  year,  they  have  been  applied  frnm  that  time  on  the  prmlucts 
which  have  been  harvest e<l.  packed.  shii)f»ed  or  sold.  Durint:  lf)2S. 
however,  these  requirements  a|)|»lied  for  the  first  time  to  those  crops 
which  are  moved  before  August  1.  As  in  1027.  meetings  between  the 
county  horticultural  commivsioners  and  their  inspectors,  with  repre- 
sentatives of  the  department,  were  continued  during  the  present  year 
for  the  purpose  of  discussion  and  clarification  of  provisions  of  the  new 
law.  In  addition  to  this,  many  meetings  of  growers  and  packers  were 
held  by  a  ntnnber  of  the  county  hf)rticultural  commissioners  in  con- 
junction with  the  dei)artment  for  the  purpose  of  thorouirhly  acquaint- 
ing growers,  packers  and  shippers  with  the  re<purements  now  in  effect 
on  the  various  connncKlities.  (Jenerally  speaking,  little  difficulty  was 
experienceii   in   the  administration  of  this  law,   as  the  growers   and 

*  By  IL  W.  PoulMen,  8ut>«rvliilng  Inapector  In  Ch»rgf. 
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during  1928.  Tliese  were  conducted  principally  by  the  county  horti- 
cultural commissioners  of  a(ljoinin<r  counties,  assisted  by  representatives 
of  the  department,  including'  additional  men  employed  for  this  purpose. 

At  Lebee  on  the  Ridjre  Route  hifrluvay,  the  horticultural  commis- 
sioners of  Kern  and  Los  Anfjeles  counties,  as  in  former  years,  main- 
tained a  joint  inspection  station  during  the  grape  shipping  season. 
Since  the  numerous  truck  loads  which  were  rejected  at  this  station  could 
not  well  be  reconditioiu'd  at  that  point,  the  state  department  cooperated 
with  the  horticultural  commissioner  of  Los  Angeles  County  in  main- 
taining 24-hour  service  in  the  Los  Angeles  market  for  the  purpose  of 
insuring  proper  reconditioning  of  all  rejected  loads  upon  arrival  at 
that  point.  The  average  movement  of  fruits  and  vegetables  through 
this  station  for  the  ])erio(l  during  which  it  was  maintained  was  approxi- 
mately eight  carloads  per  day,  reaching  as  high  a.s  fifteen  carloads 
during  a  twenty-four  hour  period.  It  was  verj'  noticeable  that  within  a 
short  time  from  the  opening  of  this  station  most  of  the  trucks  passing 
this  point  carried  clearance  certificates  issued  by  the  horticultural 
inspectors  at  points  of  origin  in  Kern  and  Tulare  counties. 

As  a  result  of  occasional  inspections  made  during  1927  and  preceding 
seasons,  a  new  station  was  maintained  by  Stanislaus  and  San  Joaquin 
counties  in  cooperation  with  the  State  Department  of  Agriculture, 
located  on  the  main  highway  leading  from  the  San  Joaquin  Valley  to 
the  San  Francisco  Bay  markets.  This  station  was  operated  during 
the  heavy  shipping  season  for  a  period  of  from  twelve  to  fifteen  hours 
jier  day  during  the  time  of  the  heavy  movement.  The  average  daily 
movement  of  fruits  and  vegetables  passing  this  station  was  from  ten 
to  twelve  carloads,  reachinff  as  high  as  seventeen  within  a  single  day. 
Very  noticeable  results  were  observed  in  the  markets  receiving  this 
])roduce  immediately  after  the  establishment  of  these  stations,  and 
numerous  expressions  of  appreciation  from  producers,  as  well  as  the 
dealers  in  the  markets,  have  been  received.  In  addition  to  these 
stations,  several  others  were  maintained  by  county  horticultural  com- 
mis.sioners,  in  cooperation  with  the  department,  particular  mention 
being  made  in  the  report  on  apple  standardization  of  the  effective  work 
carried  on  in  Santa  Ouz  and  Sonoma  counties,  which  is  mainly  for  the 
purpose  of  apple  inspection. 

Additional  attention  also  has  been  given  to  the  inspection  of  fruits 
and  vegetables  offered  for  sale  in  the  markets  of  the  state.  Field 
representatives  of  the  dci)artnient  have  cooperated  with  the  horti- 
cultural commi.ssioners  and  their  inspectors  in  the  inspections  made  in 
these  markets.  In  some  of  the  markets,  particularly  the  very  imi)ortant 
marketing  area  of  TjOs  Angeles  County,  the  situation  has  been  materially 
improved  through  emjjloyment  of  a(lditional  men  by  the  horticultural 
commissioners,  but  in  otlier  large  markets  of  the  state  a  serious  need 
still  exists  for  more  ade(|uate  coverage  than  we  have  at  the  present  time. 

One  of  the  most  important  activities,  requiring  considerable  attention 
from  this  department,  was  the  enforcement  of  the  law  as  applied  to  the 
movement  of  California's  immense  grape  crop.  Although  the  enforce- 
ment conducted  by  the  county  horticultiiral  commissioners,  in  coopera- 
tion with  the  department,  was  more  uniform  and  efficient  than  in  pre- 
vious years,  large  supplies  of  inferior  stock,  esjiecially  in  the  ca.se  of 
white  varieties,  were  sent  to  the  markets.     This  condition  largely  wa.s 
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due  to  tlic  presence  of  weak  stems  and  berries,  and  to  poor  color  and 
size,  especially  in  the  case  of  the  Thompson  Seedless,  IMalapra  and  Mus- 
cat varieties.  '  Although  these  grapes  were  mature  and  free  from  defects 
within  the  requirements  of  the  act,  this  extensive  inferior  condition, 
over  which  the  law  affords  no  control,  was  extremely  detrimental  to  the 
marketinjr  of  this  crop.  Realizinjr  this  condition  the  Department  of 
Aorriculture  and  county  horticultural  commissioners  did  everything 
possible  to  persuade  growers  aiul  i)ackors  to  maintain  a  standard  much 
higher  than  that  required  by  the  law. 

In  the  case  of  Tokay  grapes  the  color  ad.justment,  which  was  made 
in  the  case  of  the  fancy  and  No.  1-A  grades,  worked  out  in  a  very 
satisfactory  manner.  With  the  exception  of  a  few  cases  in  the  early 
I)!'oducing  sections,  the  enforcement  work,  in  connection  with  this 
variety,  was  very  satisfactorily  handled. 

Another  important  product  which  required  much  attention  from  the 
department,  as  well  as  the  horticultural  commissioners,  was  oranges. 
The  Valencia  crop,  which  was  harvested  during  the  spring  and  summer 
months,  escaped  any  serious  damage  from  freezing  during  the  previous 
winter,  in  some  cases  due  to  the  use  of  more  adequate  heating  equip- 
ment than  had  been  available  during  previous  seasons.  It  was  neces- 
sary, however,  to  keep  a  close  watch  on  the  shipments  from  the  San 
Joaquin  Valley,  where  some  damage  was  experienced.  In  the  case  of 
lemons  some  damage  from  freezing  was  found,  and  considerable  trouble 
was  experienced  in  policing  shipments  from  Fresno  and  Tulare  counties, 
where  many  loads  were  trucked  directly  from  the  orchards  to  receiving 
markets.  Many  lots  of  lemons  also  were  rejected  because  of  drying  at 
the  blos.som  and  stem  ends. 

With  very  high  prices  prevailing  during  the  last  part  of  the  Valencia 
shipping  season,  all  growers  and  shippers  of  early  Navels  were  anxious 
to  start  harvesting  and  moving  their  crops  as  soon  as  possible.  Although 
serious  difficulty  was  experienced  in  the  enforcement  of  the  maturity 
provisions  in  certain  localities,  this  work  in  most  sections  of  the  state 
was  conducted  more  satisfactorily  than  has  been  the  case  in  previous 
seasons.  Some  difficulty  also  was  encountered  in  preventing  packers 
and  dealers  from  accelerating  the  color  of  oranges  which  failed  to  test 
eight  parts  of  soluble  solids  to  one  of  acid. 

Since  practically  all  of  the  strawberry  crop  in  1927  had  been  har- 
vested before  the  new  act  became  effective,  the  1928  crop  was  the  first 
to  be  resrulated  by  the  provisions  of  the  present  law,  which  specifically 
states  that  face  packed  berries  shall  not  exceed  a  variation  of  one- 
fourth  of  an  inch  in  diameter  within  any  container.  Numerous  meetings 
of  growers  were  held  in  order  to  fully  explain  these  requirements.  As  a 
result  of  these  meetings,  and  the  rigid  inspection  and  successful  prose- 
cutions in  the  case  of  subsequent  violations,  great  progress  was  made 
during  the  sea.son  in  the  elimination  of  deceptive  packs.  In  practically 
all  districts,  excepting  some  of  the  coast  counties,  berries  very  generally 
were  placed  loose  in  the  containers,  thereby  largely  eliminating  the 
tendency  toward  deception  in  packing.  Some  progress  was  made  in 
the  coast  section,  where  face  packs  have  been  prevalent,  in  eliminating 
the  large  chests  which  have  been  used  for  a  number  of  years,  replacing 
them  with  crates,  which  are  far  better  adapted  to  the  loose  pack. 
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Deciduous  fruits,  wliilc  jjonerally  very  ordinary  in  quality,  in  most 
cases  were  packed  and  shipped  in  full  compliance  with  the  law.  The 
crop  in  some  districts  was  danuiircd  by  hail,  and  in  the  case  of  apricots, 
peaches,  plums  and  pears  it  was  the  desire  and  practice  of  most  of  the 
packers  to  liold  shipments  well  above  the  rccjuirements  of  the  law  in 
respect  to  hail  damaj;e.  In  fact,  numerous  recommendations  were  made 
to  the  department  that  the  law  be  stren«?thened  in  this  respect  at  the 
comin<^  session  of  the  lejrislature.  As  usual,  shot  hole  fun}>:us  was  a 
troublesome  defect   in   the  case  of  apricots,  aiul   inspectors  found  it 


Fio.    116.      A    dcccptiv.'    pack    of    .strawl.   m   .  -      ,s  i      .liiliitcd    liy    tlx'    Cnll- 

fornla  Knilt,  Nut  and  Vogetable  Stan(lnr>liz;it ion  Act.  Note  tlie  <lifr<Tcnce  In  8lze 
l)ctWfon  the  faced  berries  and  those  in  tlie  baskets  from  which  the  top  layer  has 
been  removed. 


necessary  to  reject  many  lots  of  fruit  on  this  account.  Growers  of  Red 
Bird  clinfj  peaches  in  southern  California  lost  a  considerable  part  of 
their  crop  on  account  of  a  very  larjre  percentafre  of  open  sj)lit  pits, 
and  as  a  result  have  asked  for  amendment  of  the  law  to  afford  them 
relief  on  this  point.  However,  other  }rrowers  and  ]iackers  of  j)eaches 
in  the  state,  in  discussinjr  this  situation,  invariably  have  (•xi)re,s.scd  the 
opinion  that  open  split  |)its  are  a  serious  defect,  and  that  no  modifica- 
tion of  this  requirement  should  be  made. 
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As  has  been  the  case  in  previous  seasons  a  considerable  quantity  of 
Bartlett  pears  was  harvested  and  shipped  before  tliey  had  attained  a 
really  desirable  maturity  or  size.  While  this  early  movement  is  occa- 
sioned by  the  desire  for  hi<rh  prices  for  the  first  shipments,  it  unques- 
tionably depresses  the  demand  and  price  for  the  heavy  volume  of  later 
shipments  which  are  far  more  satisfactory  in  quality.  Growers  and 
shippers  now  have  very  frenerally  aj^i^eed  that  it  is  necessary  to  adopt 
the  recommendation  of  this  department,  made  several  years  ago,  to 
incorporate  in  the  standardization  act  specific  maturity  provisions 
governinp:  Bartlett  pears,  so  that  enforcement  officials  can  prevent  the 
packing  and  shipping  of  immature  and  undeveloped  fruit. 

With  the  exception  of  occasional  lots  of  windfall  or  stolen  fruit, 
little  difficulty  was  experienced  in  the  enforcement  of  the  law  relative 
to  avocados.  Several  shipments  of  this  fruit  from  Florida,  however, 
were  rejected  because  of  an  oil  content  below  the  requirements  of  the 
California  law.  This  department,  in  cooperation  with  Florida  officials 
and  growers,  has  continued  a  study  of  the  oil  content  of  West  Indian 
varieties  produced  in  that  state.  During  November,  a  meeting  of  the 
avocado  standardization  committee  was  held  with  Florida  officials,  when 
this  subject  was  discussed  and  arrangements  made  for  a  further  study 
of  the  situation  with  the  purpose  of  determining  specifically  whether 
the  requirements  of  the  California  law,  with  regard  to  this  class  of 
fruit,  need  to  be  modified. 

Numerous  lots  of  artichokes  were  rejected  on  account  of  severe  freez- 
ing damage  and  worm  injury,  and  the  strict  enforcement  in  producing 
sections  has  produced  noticeable  results  in  increased  returns  to  the 
growers. 

Much  difficulty  was  experienced  in  the  packing  and  shipment  of 
cantaloupes,  largely  on  account  of  lack  of  proper  development  and 
maturity,  or  because  of  an  overripe  and  sunburned  condition.  Some 
trouble  also  was  experienced  on  account  of  immaturity  and  deceptive 
loading  of  watermelons. 

Originating  in  Santa  Barbara  County  there  has  been  a  strong  demand 
from  growers  and  shippers  of  cauliflower  and  broccoli  for  inclusion  of 
this  product  under  specific  requirements  of  the  law.  As  a  result  of 
meetings  held  by  the  department  in  all  of  tlie  important  producing 
sections  of  the  state,  steps  have  been  taken  to  present  such  requirements 
in  the  form  of  an  additional  section  of  the  act  to  the  1929  legislature. 
This  action  has  the  unanimous  approval  of  growers  and  packers  from 
all  districts.  During  1928  the  usual  difficulty  was  experienced  in 
connection  with  mismarking  of  counts  on  both  cauliflower  and  celery. 
It  also  was  neces.sary  to  correct  deceptive  packing  practices  in  tlie  han- 
dling of  fresh  j)eas,  beans  and  early  potatoes  in  various  districts. 

Considerable  attention  was  paid  to  the  proper  marking  of  dates, 
particularly  imported  stock,  to  show  the  point  of  origin  as  required  by 
law.  A  great  deal  of  attention  also  was  paid  to  the  inspection  of  wal- 
nuts in  order  to  insure  that  nuts  ])ack('d,  shipped  or  offered  for  sale  met 
the  refpiirements  of  tlie  law,  both  with  respect  to  (luality  and  proper 
markings. 

The  enforcement  of  the  law  as  applied  to  other  products  presented 
no  unusual  problems,  and  was  conducted  with  apparent  satisfaction  to 
all  parties  concerned.    The  indastry  is  in  full  accord  with  the  purpose 
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of  the  standardization  laws  and  with  their  proper  enforcement.  This 
is  proved  by  the  fact  tliat  practically  all  requests  which  have  been 
received  by  the  department  for  modification  of  these  laws  have  been  in 
favor  of  further  strengthening  their  provisions. 

APPLE    STANDARDIZATION,   1928* 

An  abundant  crop  of  ajjples  was  produced  in  1928  in  practically 
every  producini?  section  of  California,  the  Watsonville  and  Sebastopol 
sections  sujiplyiuir  about  70  per  cent  of  the  total.  Yucaipa,  Beaumont 
and  otlier  mountain  and  footliill  districts,  together  with  a  few  scattering 
valley  sections,  furnished  the  remainder.  The  actual  production  of  fruit 
of  commercial  quality  was  considerably  in  excess  of  the  amount  which 
was  so  used.  Tlie  price  of  dried  ai)i)les  remained  uniformly  favorable 
and  this  fact,  together  with  the  low  prices  offered  for  fresh  apples, 
turned  a  large  volume,  particular!}-  from  the  Watsonville  district,  to  the 
evaporators. 

During  the  early  part  of  the  growing  season  indications  were  that  the 
1928  crop  would  be  early.  However,  periods  of  unfavorable  weather 
delayed  proper  development  of  the  fruit  and  shipments  finally  started 
on  about  tiie  usual  average  dates  in  both  large  commercial  districts.  At 
Sebastopol  an  early  si)ell  of  hot  weather  when  the  fruit  was  half 
developed  arrested  size,  development  and  maturity.  Cold  days  and 
nights  delayed  the  crop  at  Watsonville.  and  excessively  hot  days  when 
the  aj)ples  were  fully  developed  caused  considerable  severe  sun  scald  on 
exposed  fruit,  and  impaired  the  keeping  quality  of  apples  which  were 
over-heated,  although  not  scalded. 

The  committees  appointed  at  the  request  of  the  department  in  1927 
by  the  organizations  of  apple  growers  and  packers  at  Sebastopol  and 
Watsonville  were  continued  in  effect,  and  materially  assisted  the  enforc- 
ing officials  in  the  determination  of  satisfactory  maturity,  and  in  decid- 
ing cases  where  this  factor  was  in  question. 

Proper  maturity  of  the  fruit  continues  to  be  a  problem  of  primary 
importance.  As  in  the  past  the  department,  together  with  the  com- 
mittees, used  all  available  information  concerning  maturity  of  the  fruit 
in  deciding  upon  the  stage  of  develojjment  at  which  the  first  fruit  could 
be  considered  as  mature,  and  packed  under  the  classified  grades.  How- 
ever, there  still  seems  to  be  .something  wrong  with  the  system  followed, 
since  reports  have  indicated  that  much  of  the  first  packing,  as  formerly 
has  been  the  ca.se,  turned  out  to  be  poor  or  very  ordinary  in  quality  by 
the  time  the  apples  reached  the  receiving  markets.  While  this  fact 
has  become  generally  recognized  by  the  growers,  who  showed  a  friendly 
attitude  toward  the  efforts  of  the  department  in  upholding  maturity 
standards,  there  always  is  an  effort  on  the  part  of  some  individuals  to 
rush  out  early  shipments,  even  if  these  have  to  be  marked  uncla-ssified 
on  account  of  lack  of  i)roi)er  maturity.  This,  of  course,  is  most  acute 
in  the  Sebastopol  section,  which  is  one  of  the  earliest  districts  in  the 
United  States.  While  favorable  prices  .sometimes  are  received  for  a 
few  of  the  earliest  shipments,  the  ob.servations  of  a  representative  of  the 
department  in  the  eastern  markets  this  year  showed  that  buyers  are  not 
willing  to  i)urcliiise  any  appreciable  (juantity  of  the  early  immature 
fruit,  which  almost  invariably  ai-rives  with  a  large  i)ercentage  of  bitter 

•  By  C  H.  Beasley,  Supervising  In8i>ector  In  Charge. 
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pit,  preferring  to  wait  a  week  or  ten  days,  when  arrivals  show  far 
better  quality  and  condition.  This  results  in  the  clogging  up  of  the 
channels  of  distribution  with  the  early  immature  fruit,  and  without 
doubt  greatly  depresses  the  prices  received  for  the  larger  volume  of 
apples  of  superior  quality  and  grade  arriving  during  the  height  of  the 
season.  Experience  has  shown  very  conclusively  that  it  is  highly 
important  that  both  Gravensteins  and  Bellefleurs  be  past  the  first  stage 
of  maturity  when  picked.  If  this  plan  were  followed  the  subsequent 
developments  of  Baldwin  Spot  or  bitter  pit  would  be  decreased  materi- 
ally, and  these  varieties  would  reach  the  markets  and  hold  up  in  much 
better  condition.  This  fact  alone  should  be  sufficient  to  cause  growers 
and  shippers  to  wait  for  an  additional  week  or  ten  days  beyond  the 
period  of  maturity  at  which  picking  generally  is  begun. 

In  the  case  of  the  Newtown  Pippin,  the  other  important  commercial 
variety  produced  in  California,  maturity  lines  do  not  have  to  be  drawn 


Fio.  117.  Washing  apples  In  the  WatsonviUe  district.  This  Is  a  new  practice  In 
California  apple  sections  and  many  such  machines  are  expected  to  be  in  operation 
next  season.  Excellent  results  have  been  obtained,  the  fir.st  car  washed  bringing 
about  $10  per  ton  more  than  unwashed  apples  of  the  same  cjuality  being  sold  on 
the  same  day.  The  capacity  of  this  machine  is  1200  boxes  per  day.  It  costs  about 
2}  cents  per  box  to  operate  this  machine. 


so  closely.  As  a  rule  Baldwin  Spot  is  not  a  serious  disea.se  in  this 
variety.  Internal  Browning  is  to  be  most  feared,  and  the  develoj^ment 
of  this  condition  is  most  common  in  apples  which  are  fully  ripe  at  the 
time  of  harvesting. 

It  seems  a  difficult  matter  to  extend  the  Gravenstein  season  over 
a  period  of  more  than  six  weeks.  A  quick  beginning  and  abrupt  ending 
usually  mark  each  year's  shipments  of  that  variety,  making  it  necessary 
for  the  department  to  have  the  inspection  force  selected,  trained  and 
ready  when  the  season  begins.  With  an  experienced  man  in  charge  of 
the  northern  district,  located  at  Sebastopol,  daily  contact  with  the 
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inspectors  in  all  parts  of  the  district  was  maintained,  and  the  growers 
and  sliippers  were  rendered  every  possible  service.  About  fifteen  apple 
inspectors  were  recjuired  in  botli  the  Sebastopol  and  Watsonville  dis- 
tricts. Sliipiiients  in  tlie  Gravenstein  district  bejran  about  July  1  and 
lasted  until  Watsonville  apples  started  to  move,  the  latter  district  har- 
vestinj?  fruit  from  about  Auf^ust  15  to  November  1.  After  that  date, 
shippers  begin  to  draw  from  common  and  cold  storage  stocks  to  con- 
tinue their  movement  througli  the  following  June. 

In  the  apple  work  the  inspectors  of  the  department  have  two  sepa- 
rate duties;  first,  the  enforcement  of  legal  standardization  refjuire- 
ments,  and  second,  the  writing  of  federal-state  shipping  point  certifi- 
cates on  carlots  examined.  These  two  functions  are  entirely  .separate 
in  handling  the  standardization  and  certification  work  on  all  other  com- 
modities, and  this  dei^artment  again  reiterates  its  repeated  recommen- 
dations that  an  apple  section  should  be  incorporated  in  the  California 


^^^■■^^^                      '  ^^^^^^^^H^H 

■^K!*M1^  Hi 

Fio.  118.  Apple  wasliiiiR  niacliinc  installed  f<ir  Hnnn-.s  Bros,  at  Corralitos  Kruil 
Grower.s'  plant  at  Wat.sonville.  A  2  per  cent  cau.slic  soda  solution  Is  used  and  the 
fruit  l.s  thoroughly  dried  by  air  blasts  after  treatment. 


Fruit,  Nut  and  Vegetable  Standardization  Act,  so  far  as  legal  require- 
ments are  concerned,  and  that  the  certification  of  this  product  be 
handled  on  request  in  the  same  manner  as  is  now  done  in  the  ease  of 
all  other  fruit  and  vegetable  commodities. 

In  the  principal  commercial  jiroducing  districts  at  Watsonville  and 
Sebastopol  it  is  j)ossible  for  the  dei)artment,  with  valuable  assistance 
from  the  horticultural  commissioners  of  Santa  Cruz  and  Sonoma  coun- 
ties, to  adequately  inspect  not  only  all  of  the  apples  moved  in  carlots, 
but  also  the  heavy  volume  which  goes  out  by  motor  truck.  In  other 
districts,  however,  such  as  Yucaipa-Beaumont,  which  move  their  crops 
entirely  by  means  of  motor  trucks,  the  inspection  work  is  done  almo.st 
exclusively  by  county  horticultural  commissioners  and  their  inspectors, 
under  the  general  direction  of  the  State  I)ei)artment  of  Agriculture. 
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While  practically  all  of  the  lar{?e  transportation  companies  cooperate 
fully  with  the  inspection  work,  most  of  the  substandard  fruit  found  on 
the  markets  of  the  state  has  been  delivered  by  means  of  trucks  which 
are  individually  owned  and  operated.  The  possibility  of  evasion  of 
inspection  is  obvious,  and  the  standardization  problems  on  apples,  as 
well  as  on  other  commodities,  could  be  jjreatly  minimized  if  an  effective 
system  of  inspection  on  arterial  higrhways  could  be  organized.  This, 
however,  would  involve  a  considerable  appropriation  on  the  part  of 
the  state,  in  addition  to  expenditures  by  the  county  boards  of  super- 
visors, to  provide  for  effective  cooperation  by  the  horticultural  com- 
missioners of  counties  which  are  principally  interested. 

In  addition  to  the  regular  apple  standardization  inspectors  of  the 
State  Department  of  Agriculture,  this  department  has  four  men  in  the 
field  working  in  cooperation  with  the  county  horticultural  commis- 
sioners to  enforce  the  legal  requirements  in  connection  with  apples,  as 
well  as  other  commodities,  in  the  receiving  and  distributing  markets 
of  the  state.  A  considerable  amount  of  the  apple  work  handled  by  these 
men  consi-sts  of  the  inspection  and  supervision  of  shipments  arriving 
from  other  states.  During  the  present  season,  as  in  some  former  years, 
considerable  difficulty  has  been  experienced  in  connection  with  grossly 
deceptive  packs  of  basket  apples  received  from  Idaho.  This  has  been 
called  to  the  attention  of  the  authorities  in  that  state  and  it  is  expected 
that  the  situation  will  be  corrected.  Such  packs,  when  found,  are 
required  to  be  properly  reconditioned  before  the  fruit  can  be  offered 
for  sale. 

The  department  again  recommends  serious  consideration  of  improve- 
ment of  the  specifications  of  the  apple  grades  established  in  the  Cali- 
fornia Standard  Apple  Act.  It  is  felt  that  these  should  be  materially 
strengthened,  particularly  in  the  case  of  the  fancy  grade.  The  disad- 
vantages in  the  use  of  the  irregular  Watsonville  apple  box,  with  square 
I>ack  and  tier  markings,  appears  so  obvious  that  it  should  be  unneces- 
sary to  repeat  our  continued  recommendations  against  its  use.  How- 
ever, this  container  and  system  of  packing  and  marking  still  are  used 
to  a  considerable  extent  in  the  Watsonville  district.  Exporters  and 
receivers  of  this  fruit  continually  register  ob.jections  to  such  deliveries. 
Out  of  a  total  of  3058  carlot  shipments  from  the  Watsonville  district  in 
192S,  2964  cars  were  covered  by  certificate.  Certificates  also  were  issued 
on  1900  cars  from  a  total  movement  of  1918  cars  from  the  Sebastopol 
district.  These  shipments  were  made  between  .July  1,  1928,  and  Decem- 
ber 15  of  the  same  year,  with  about  1000  cars  in  Watsonville  storage 
still  to  be  shipped.  Between  January  ],  1928,  and  June  30,  of  the  same 
year,  554  cars  of  storage  apples  were  moved  from  Watsonville,  covered 
by  certificate.  Practically  all  other  districts  of  the  state  move  their 
crop  by  truck,  with  the  exception  of  a  few  cars  from  Sutter,  Butte  and 
Tuolumne  counties.  On  December  15,  1928,  records  indicate  that 
approximately  two  and  a  half  million  boxes  of  apples  were  held  in  cold 
storage  in  California,  principally  at  Watsonville,  Los  Angeles,  San 
Francisco,  Oakland,  San  Jose  and  San  Diego. 

The  total  output  of  boxed  apples  from  the  Watsonville  district  for 
the  1928  sea.son  consisted  of  854,930  packed  boxes  of  fancy,  and  28,500 
loose   boxes   of   fancy   grade,   together   with    147,982   boxes  of  packed 
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unclassified  apples  and  1,589,892  boxes  of  loose  unclassified  apples.   The 
following  table  shows  the  distribution  of  these  apples  by  varieties: 

WATSONVILLE    DISTRICT,  SEASON   OF   1928 

]'<l'h;d 

Varicli/  Fancy          Ujirla.iKified  Total 

Newtown  Pippins TC.O.aOO  104.010  STO.f.lO 

H.-lh'llcnrs    30.L>!r.  21. U4  r>1.7:iJ» 

W.   \V.  IN'arinains .■>7,744  l."..s27  ril,r»71 

U("(l    IVaimains    1.7SM  017  2.411 

Gravfnstcins    207  207 

Miscdlunt'oiis    18,890  8.0S4  20.474 

8r>4,9:{0  147,»S2  1,002,912 
Loose 

Variety  Fancy  UncJannified  Total 

Newtown    Pippins    19,091  44."...S20  4(14.411 

Hellefi.'urs 4,4.38  !t!l7.4!t.-.  1.001.!».T{ 

W.  W.  Poannains G'j.^  20.7:;7  21.292 

lied    PearmainH    I'.O  14.120  14,270 

Gravensteins    2,(570  G.041  8,717 

Mistellaneou.s    1,020  100,179  107,799 

28,.'>00  1,589.892  1,018,422 

Total  packed  and  loo.se 2,G21,.'i34 

Total  boxes  of  loose  apples  in  local  cold  storafrc  not  included  in  llie 
above  fifrurcs,  include  780,012  Newtown.  61.627  Bellefleurs  and  26,385 
miscellaneous  varieties,  to  be  sorted  on  removal  from  stora^'e.  Api)les 
in  the  district  in  common  storage,  and  otlierwise  not  accotnited  for, 
probably  total  300,000  boxes.  These  fifrures  show  for  the  district  about 
35  jier  cent  packed  a|)ples  and  65  per  cent  loose,  the  jiroportion  of 
])acked  fruit  beinjr  somewliat  lar<rer  tlian  ordinary  for  this  district. 

In  the  Sebast()i)ol  district.  followin<r  li<rht  shipments  bei:innin<r  July 
3,  the  movement  first  exceeded  five  cars  per  day  on  July  10,  when  20 
cars  were  moved  out.  The  volume  rapidly  increased,  reachin<r  as  high 
as  ninety-two  cars  on  July  21,  after  which  it  declined  until  August  18, 
when  the  movement  again  was  light  with  not  more  than  six  cars  moving 
in  any  one  day. 

The  following  table  shows  the  proportion  of  loose  and  i)acked  apples 
of  the  various  grades.  The  ])repondei-ance  of  packed  CJravenstcins  of 
the  fancy  grade  is  a|)parent.  Ninety  per  cent  of  tlie  a])pies  from  this 
di.strict  were  packed  with  10  per  cent  loose. 

SEBASTOPOL    DISTRICT.  SEASON    OF    1928 
f'lrhrd 

Variety                                                               Fancy  '('"   (Iradc      I' nclaxnified        Total 

GraveuHteinss    l,;i;i4,(!20  0,707              21,;iS4          l,;i(i2.711 

Miscellaneous 32,350  850                  700              33.»()0 

Totals    1,:{00.970              7,5,'".7              22.0S4  l.:{90.r,17 

Loose 

Variety                                                               Fauci/  "('"   (Iradc  I'nclassified  Total 

(Jravensteins 12.919            29.75.S              41.9S2  SA.VCA 

Mi8<-«'llaneou8 l.:n4                 .".24              lO.SOl  12.0;{9 

Totals    14.2;i3  30.277  52,783  97,293 

Total  packed  and  loose.. 1,403,910 
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The  followiiif):  table  of  truck  inspections  in  the  Watsonville  and 
Sebastopol  districts  is  very  sifrnificant,  showing  the  large  volume  of 
fruit  handled  in  this  manner.  If  this  did  not  receive  adequate  inspec- 
tion, nearly  all  of  the  benefits  of  the  system  of  state  standardization 
of  this  fruit  Avould  be  lost. 

TRUCK    SHIPMENTS    1928 

WutsonvUle  district  Sebastopol  district 

Trucks  Trucks 

Inspected  Boxes          Inspected         Boxes 

.Tiiminry    223  21,187 

K.'l)ruarj-    Kil  18,075 

March 107  22,07.3 

April 147}  lS,-uO 

.May    88  7,076 

.Tunp    (>7  4,;')84 

.Iiilv    1.-)  1,0(57             131             1.3,4.58 

August   109  20.775             260             26,500 

September    572  102.282             105             15,659 

October    361  93,992               55               5,490 

November 833  128,8.34               20               3,050 

December  15th   174  82,351 

Totals 3,005  515,800  .577  64,1.57 

The  following:  table  is  of  interest  in  showinof  estimated  commercial 
production,  toprether  Avith  the  additional  quantity  used  for  by-products, 
in  encli  of  the  three  larger  districts  during  the  past  three  years. 

COMMERCIAL    AND    BY-PRODUCTS    SUPPLIES   OF  APPLES    IN    PRINCIPAL 
CALIFORNIA    DISTRICTS  1926  TO   1928,    INCLUSIVE 

(All  figures  in  tons) 

WatsonriUe—  ]926  1927  1928 

Commercial    56,000  52,000  60,000 

By-product   45,000  32,500  56,000 

Rehastopol—  192G  1927  1928 

Commercial    28,000  18.000  30.000 

By-product    3,000(?)        15,000  20,000 

Yucaipa- Beaumont — - 

Commercial    6,000  6,100  10,000 

By-product 2,500  5,000  2,000 


SEED    POTATO   CERTIFICATION,   1928<' 

The  acreage  of  potatoes  under  inspection  for  certification  during  1928 
showed  an  increase  of  33V^{  per  cent  over  the  previous  season,  or  a  total 
of  136  acres.  The  following  table  gives  the  acreage  by  varieties  entered 
for  certification  and  that  which  passed  final  inspection. 


British 
Quern 
Acreage  under  inspection  103 

Acreage  passed  final 

inspection 78 

Pounds    certified 375,200 


Netted     Bliss  White  Beauty  of 

Gem  Triumph  Burbank  Rose      Hebron     Total 
23i  2  3  4i  1  136 


3i 
52,000 


35.000 


.3 
31,100 


4,100 


1  87 

12,500     509,960 


•  By  J.  E.  Currey,  Seed  Potato  Specialist  In  Charce. 
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The  variety  being  certified  to  date  is  lar^jely  the  British  Queen.  The 
demand  for  seed  comes  from  winter  potato  jjrowers  in  San  Diego  and 
other  southern  counties.  JSufiicicnt  certified  seed  is  being  grown  to  take 
care  of  the  demand  and  good  stocks  are  available  to  readily  take  care  of 
any  increase. 

As  to  the  White  Rose  or  Pride  of  Wisconsin  variety,  to  which 
approximately  two-thirds  of  the  potato  acreage  of  the  state  is  planted, 
the  situation  is  exactly  the  reverse.  This  variety  is  especially  suscep- 
tible to  the  virus  diseases,  and  before  certification  can  be  carried  on, 
stocks  must  be  developed  that  have  less  than  5  per  cent  infection  of 
these  diseases.  All  stocks  upon  which  it  ha,s  been  necessary  to  work 
have  carried  50  ])er  cent  or  more.  Due  to  the  rapid  spread  of  the 
disease  very  little  progress  was  made  i)rior  to  tliis  year.  Previous 
methods  used  consisted  entirely  of  field  roguing  and  tuber  unit  work. 
To  decrease  the  percentage  of  mo.saic  other  methods  necessarily  have 
been  resorted  to,  this  i^ast  year. 


Fio.  119.  Upper  four  heaUhy  plants  of  British  Queen  variety  from  one  tuber. 
Lower  four  plants  are  from  one  tulur,  al.so  British  Queen  variety.  They  are  infected 
with  the  virus  disease  leafroll,  which  is  carried  by  the  tubt-r  and  shows  no  tul)er 
symptoms,    indicating   the   importance    of   sod    potato    buyers   using   certintd    seed. 

During  the  winter  of  1927-28  arrangements  \yere  made  to  tuber  index 
several  thousand  tubers  of  White  Rose  to  obtain,  if  po.ssible,  a  small 
amount  of  .stock  with  a  low  per  cent  of  mosaic.  This  method  consists 
in  cutting  a  .seed  piece  from  a  tuber,  suffieiently  large  to  produce  a 
plant  under  controlled  conditions  in  a  greenhouse.  Should  the  seed 
piece  produce  a  healthy  i)lant  or  a  diseased  plant,  it  is  considered  an 
index  of  the  condition  of  the  tuber.  With  a  record  kept  of  the  seed 
piece  and  tuber,  the  diseased  tubers  are  discarded  and  only  tho.se  pro- 
ducing a  healthy  index  are  kept  for  propagation  ])urposes. 

Several  lots  of  seed  were  u-sed,  consi.sting  of  .stocks  that  had  been  field 
rogued  and  also  .stocks  selected  from  fields  showing  very  little  mosaic. 
Five  tons  of  White  Rose,  or  8421  tubers,  122  Bliss  Triumph  and  57 
Garnet  Chili  tubers  were  indexed.  Thirty-six  hundred  and  thirty-three 
pounds  of  White  Ro.se  were  saved  for  planting,  120  tubers  of  Bliss 
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Ti-iiuniih  and  55  tubers  of  Garnet  Chili.  The  Bliss  Triumph  were 
obtained  from  ^lontaiia  certified  seed  and  the  Garnet  Chili  from  stock 
hill  selected  in  Humboldt  County. 

The  White  Rose  were  planted  in  Shasta,  Lassen,  Plumas  and  Hum- 
boldt counties,  and  in  the  Tehachapi  Mountains  of  Kern  County,  with 
cooperators  who  bore  the  expense  of  tuber  indexing  the  seed.  All  stock 
was  planted  under  sui)ervision  of  the  department  by  the  tuber-unit 
method,  making  a  total  of  four  and  three-quarters  acres. 

Upon  inspection  of  this  stock  in  the  field  as  high  as  37.0  of  mosaic 
was  found.  This  consisted  of  over  98  ])er  cent  mild  mosaic,  the  balance 
being  crinkle  or  rugose.  Owing  to  high  temperatures  which  indicated 
that  a  certain  percentage  of  the  mosaic  was  masked,  it  was  impo.ssible  to 
rogue  out  all  the  mosaic  from  the  fields.  Under  the  humidity  in  Hum- 
boldt County,  conditions  were  more  favorable  and  it  is  believed  the 


Fio.  120.  Tuber.s  on  tlie  riKlU  weigh  8  ijouiuls  and  4  ounco.s  and  are  total  pro  iuct 
of  the  four  heaUhy  plant.^s  in  Fif^.  Hi).  Tubers  on  the  left  weigh  1  pound  and 
4  ounces,  and  are  total  product  of  four  leafroll  plants  in  Fig.  119.  I.,eafroll  greatly 
reduces  the  yield  of  plants  infected.  Certified  seed  is  practically  free  from  this 
serious  disease. 

stock  produced  from  tliis  lot  will  be  eligible  for  certification  next  season. 
The  balance  of  the  stock  grown  in  the  Sierra  ]\Iountain  counties  will 
require  another  year  of  testing  in  the  test  plots  conducted  by  the 
depai-tment  in  Humboldt  County  before  its  condition  will  be  known 
definitely  in  respect  to  the  virus  disea.ses,  and  possibility  of  certification. 
With  better  greenhouse  conditions  and  methods,  it  will  be  possible  to 
determine  a  larger  i)ercentage  of  tlie  mild  mosaic  through  tuber  index- 
ing. Also  with  stocks  available  with  less  mosaic  and  more  isolation 
during  the  growing  season  lowering  possibilities  of  new  infection, 
faster  progress  can  be  made  by  this  method.  Tuber  indexing,  therefore, 
is  being  carried  on  again  by  the  department,  working  largely  on  the 
White  Rose  or  Pride  of  Wisconsin  variety.  It  is  fully  expected  that 
1929  will  see  the  first  stocks  of  White  Rose  certified  by  the  department 
as  having  less  than  5  per  cent  of  the  virus  diseases. 
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Kio     121       A    '<rtm*<l   riHd   of   Brlllnh  QuM-n   p<iUto«-ii  In   Humtxjidt   Countx.   trv* 
trnni   leafroll  and   oth«T  wtIouk   vlrun   (1Iim-mii"|i 


paiac-tiKii  art- 
In  front  »»f 
thrown  out. 


MONTItl.Y    miJ.KTIN 


i'A'.) 


CANNED    FRUIT   STANDARDIZATION.    1928* 

Tho  scfiMoii  (»r  1IJ2H  cUtscd  flic  fliijd  ynir  of  operation  of  tlic  Cnli- 
forniH  ('aimed  Kriiit  Standanli/.af ion  Act.  The  law  was  adininistcrcd 
as  in  the  previous  years.  The  state  was  divided  into  five  districts,  with 
one  insi)ector  in  each  under  the  direction  of  the  supervising,'  inspector. 

In  ll>2t)  there  were  operated  in  the  state  !!'()  canneries  jiaekin^  fruit 
whieli    i-;im>-    ufidiT    flu-    pi-i'\I^i<irivi   i,\'    tlic    Si  ;iih  hinli/jil  ion    A<'t.       There 


Kifj.  123.  n«-lt  IriHp^TtUin,  whiTP  ItlcmlMhcrl  nnd  imnr  <|iiiiniy  friiH  In  thrown  fHil 
nflT  romiriK  fn.m  wiinhxr,  wfu-n-  nil  of  thi-  cjumtlr  In  r>'m'iv«-(l  iifli-r  poxHtiK.  Thin 
k»'«-|>"  111"  l»'>«>r  fnilt.  which  only  nhowM  Mft«T  peeling,  from  r«ii<hliiK  tlw  riinnltiK 
Inhlf  Thin  lnM|><r(|on  InlO'M  pl«r«>  liofon-  Ihr  fruit  Im  put  over  Ihf  fcrixltr.  which 
automatlfrally  KrnOfii  ihr>  iilx«t  nnfl   InNiircN  n   mor«'  uniform   pnck. 


•  By  W.  II.   TukkIp,  Hup'TvlMlnR   Iniipi>ctor  In  ChNrKn. 
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was  a  total  of  20.974.700  oases  of  all  fruits  canned  in  1926.  In  1927 
there  was  a  total  pack  of  16.770.023  canned  in  115  plants  as  compared 
with  20.223.024  cases  canneii  in  192S  by  122  canneries,  divided  as 
follows : 

19*6  19i7  J9SS 

Apricots S.300.4 IS  cases  3.11G.913  cases  2.rt»7.070  casee 

Cherries .VJlV.VJO  t-ases  170.JH19  cases  2S<\12t>  cases 

Pears    2.044.414  t^ses  1.021>.StV.  cases  2.:v<r...-»J«  cases 

Peaches  (Freestone) S17.319  oases  ;C0.S12  cases  UVvSSO  cases 

Peaches    (Cling) 13,654.75S  cases         10.S2i>.GSl  i-ases         14.81  l.tXHS  cases 

It  will  be  noteti  that  in  192S  there  was  a  phenomenal  increa.<;e  in  cling 
peaches,  in  spite  of  close  sradinir  by  the  canners  of  the  fresh  fruit  in  an 
endeavor  to  reiluce  the  pack  of  the  lower  grades.  Pears  show  a  large 
increase,  while  apricots  and  cherries  show  a  slight  decrease. 

The  department  has  received  uniform  cooperation  by  all  the  canners. 
While  some  errors  have  been  made  by  the  canners,  these  were  the  excep- 
tion and  not  the  rule.    All  discrepancies  have  been  adjusted  between 


FSG.    i;*.      X! 
sisins  cling  r* 

to  !>«•-'"•  c  •^'  : 


er  after  l>elt  inspection  liefore  gping 


the  supervising  inspector  and  the  canners  without   the  necessity  of 
calling  up)on  the  board  of  appeal. 

General  approval  of  thp  law  has  he«»n  expr«!s«>d  by  the  industry, 
and  it  is  expected  th  ain  provisions  will 

be  presented  to  the  1-  _ 


FRUrr  AMD 
By  H 


it 


]9S» 


^s.  i»  a 


5-*,^ 
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From  the  first  of  the  year  until  the  middle  of  April  about  twenty- 
five  i)ermaiient  inspectors  were  employed.  The  force  then  was  {rradii- 
ally  increased  until  the  latter  part  of  September,  when  it  reached  a 
seasonal  peak  of  more  than  two  hundred  men.  A  rapid  decrease  in  jrrape 
shipments,  however,  resulted  in  reduction  of  this  force  within  a  week, 
and  by  the  end  of  October  the  number  had  been  cut  to  one  hundred, 
beinff  gradually  reduced  to  the  permanent  crew  of  twenty-five  by  the 
end  of  the  year. 


CARLOT    INSPECTIONS    BY    COMMODITIES,    CALENDAR    YEARS    1927   AND    1928 

1927  J<U8 

Grapes 38.2«J7  2J».MS(5 

Lettuce    4,7S;j  7.712 

Apples  3,547  r»,(>51 

Tomatoes    l.SSO  l,sr>0 

Cauliflower l.'A't  2.."(.H2 

Pears   l.r»22  2,230 

Onions 1.433  1.24(5 

('jintal()U|)e8    I.IJ)."*  275 

CfU'i-y    813  755 

IV-aches   775  258 

Potatoes    (M5fl  729 

Carrots    531  5»14 

Others    1,073  2,005 

Totals    58,003  50,043 


CARLOT  INSPECTIONS  OF  FRUIT  AND  VEGETABLES  BY  YEARS  AND  MONTHS 
JULY    1,   1920,  TO    DECEMBER   31,    1928 

.\fonth  1920  1921 

January 290 

F(>i)ruary 3.59 

March 243 

April 111 

May     (5.54 

.June    447 

July    105         741 

August    400  879 

September    ___   1.125  2.4S2 

October     1.070  2..'.(;r, 

November S(5K         J)97 

December 396         351 


1922 

192.] 

192', 

192.', 

I92<; 

1921 

/.•'i.s' 

347 

798 

1.21  S 

9S,3 

1.204 

1.127 

1.317 

299 

(502 

1.2.37 

1.2(59 

1.393 

1.12(5 

1.0S9 

1.12(5 

990 

S39 

1..522 

1..3.30 

(59.3 

1.091 

(549 

247 

924 

l.:!S(5 

.5(54 

S2.3 

1.97(» 

1.4KS 

941 

1.843 

2.2S7 

2.(Kt5 

2:2(r2 

3.71M5 

1.(185 

2.0(54 

2.423 

2.ns() 

1.4.50 

1..S.57 

1,.5.37 

993 

3.141 

2.02(> 

2.1(5(1 

3.3.59 

1.449 

3.4.3(5 

1,.'{77 

4.185 

2.98(5 

.3.0.55 

4.9.39 

5.921 

5.0(57 

3.4.53 

ll.(5:u 

10.S12 

19.275 

17..5S9 

20,1(57 

l(5.72.s 

3..57S 

10.S!t5 

7.20S 

10.(50.3 

1.3.170 

l.s.,577 

15..5(57 

1.S49 

(5.417 

3,214 

2.2(V4 

3.115 

3.0S8 

3.3,S.3 

1.053 

1.(5.50 

1.105 

883 

801 

1.0.^3 

1.0.32 

Totals     ._   .3,904    10.129    17.297    4:{..5(54    :5.5,Ssn    .54,:t(57    51.015    ,5S.or,3    .50,043 
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BUREAU  OF  PLANT  QUARANTINE  AND  PEST 

CONTROL 

W.    C.   Jacobsen.  Chief. 
SPECIAL   PROBLEMS 

DTRIXG  1928  three  pliases  of  this  bureau's  work  demanded 
einerfrency  attention,  making  it  necessary'  for  the  Director  of 
Agriculture  to  gain  the  approval  of  the  Governor  and  the  State 
Department  of  Finance  to  obtain  emergency  funds  to  prosecute  the 
activities  under  contemplation.  These  were  for  citrus  white  fly,  date 
palm  scale  eradication,  and  rodent  snpi)rossion  on  account  of  plague 
infection. 


Fio.   126.      Battery  of  spray  rigs  used  in  the  citrus  wliite  fly  work  in  Sacramento. 

(a)  Citrus  white  fii/.  In  192.").  when  a  special  appropriation  wa.s 
made  by  the  legislature  to  inaugurate  .steps  to  eliminate  citrus  white 
fly  from  California,  it  was  evident  that  the  campaign  must  cover  a 
period  of  years.  Intensive  control  measures  were  planned  to  reduce 
infestation  to  the  point  where  eradication  might  be  hoped  for.  As  a 
result  of  continued  surveys,  new  spots  of  infestation  were  found  and 
these  coupled  with  follow-up  measures  on  tlu*  older  areas  made  neces- 
sary special  funds.  These  were  granted,  giving  an  opportunity  to 
resurvey  and  if  necessary  treat  again  the  spot  infestations  found  in 
southern  California  and  to  continue  spraying  operations  in  the  north- 
ern California  corunties  where  citrus  wliite  fly  had  existed  for  a  number 
of  years  or  was  newly  found. 

(b)  Datf  sralf.  The  federal  government  arranged  for  an  appr()f)ria- 
tion,  contingent  upon  tlie  states  of  California  and  Arizona  meeting  the 
amount,  for  a  serviceable  and  tliorough-going  inspection  and  eradica- 
tion program  for  date  scale  eradication.     B.  L.  Boyden  of  the  United 


654  MONTHLY    BULLETIN 

States  Plant  Quarantine  and  Control  Administration  has  Ix'cn  pliiccd 
in  charfro  of  this  ])rojeet  for  the  federal  froverninent  and  exercises  the 
authority  of  tield  supervisor  in  this  conneetion  for  the  State  Depart- 
ment of  Aprrieulture.  The  sum  of  $2r).(K)()  was  set  aside  to  carry  this 
work  into  effective  operation  and  detailed  surveys  were  nuide  to  locate 
all  known  plantinjrs.  The  numher  found  was  far  preater  than  pre- 
viously reported,  many  of  them  heinpr  in  a  jungrled  type  of  prrowth, 
makinp:  an  eradication  project  exceedinjrly  difficult  unless  the  plant- 
infjs  were  either  destroyed  or  thinned  out  to  a  point  where  effective 
inspection  could  be  made  to  locate  the  Parlatoria  scale,  Parlaforia 
hlanchardi,  the  insect  under  consideration.  The  final  ojiportuuity  for 
eradicatinfT  this  insect  conies  now  before  many  of  the  cominereially 
planted  palms  reach  sufficient  frrowth  to  permit  a  ready  transfer  of 
scale  in  its  immature  yet  motile  stajre  from  one  palm  to  the  other. 
The  feasibility  of  eradication  before  the  expiration  of  another  two- 
year  period  is  most  apparent. 

(e)  Rodent  confrol.  In  the  case  of  rodent  control  in  plafrue  infected 
area-s,  it  has  been  recofrnized  that  the  state  and  federal  health  ajrencies 
logically  were  resjionsible  for  sup])ression  of  this  infection,  which  is 
transmissible  from  rodents  to  humans,  and  in  instances  fatal.  From  a 
cooperative  viewpoint,  inasnuich  as  tlie  rcfrulatory  afrricultural  agencies, 
especially  the  State  Department  of  Agriculture  and  the  county  horti- 
cultural commissioners,  maintained  an  organization  through  which 
field  rodent  control  could  be  effectively  handled  without  setting  up  a 
.separate  agency  and  led  to  the  concurrence  of  all  interested  agencies 
within  the  state,  including  such  civic  groups  as  the  Los  Angeles  Cham- 
ber of  Commerce  and  the  California  Development  Association,  the  State 
Department  of  Public  Health  agreed  to  survey  all  possible  areas  for 
bubonic  plague  infection  and  report  their  findings  to  the  Director  of 
Agriculture.  He  then  would  instruct  and  cooperate  with  comity  hor- 
ticultural commissioners  in  extending  field  operations  to  eliminate 
squirrels  in  jilague  infected  areas.  Correlating  the  sentiment  expressed 
in  this  program,  the  Director  of  Agriculture  presented  the  situation 
to  the  Governor  and  the*  Department  of  Finance,  and  as  a  result 
a.ssurance  was  given  that  sufficient  funds  would  be  nunle  availabb*  on 
the  part  of  the  state  to  cooperate  with  the  counties  and  landowners 
in  suppressing  squirrels  in  plague  infected  areas. 

The  United  States  Biological  Survey  enters  this  field  in  the  suppres- 
sion of  squirrels  on  government  areas  where  plague  is  present  or  immi- 
nent. This,  therefore,  places  the  elimination  of  ground  squirrels,  both 
from  an  economic  and  health  angle,  up  to  the  agricultural  regulatory 
agencies  and  cooperators  and  leaves  the  technical  phases  of  plague 
information  and  survey  in  the  hands  of  the  health  authorities.  To 
jirnpcrly  correlate  all  of  these  activities,  cities  must  give  consideration 
to  rat  problems  in  the  vicinity  of  j)lague  areas  in  cooperation  with  and 
under  the  leadership  of  the  health  authorities. 

In  order  to  utilize  emergency  funds  for  sfpiirrel  control  under  this 
plan,  it  will  be  necessary  for  the  Director  of  Agriculture  to  enter  into 
agreements  with  boards  of  supervisors,  conducting  their  field  operations 
through  the  rodent  specialists  and  county  horticultural  commissioners, 
respectively.     Realization   of   the   success  of   this   work    awaits   proper 
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special  autlioi-ity  to  the  DciiartnuMit  of  Agriculture,  which  undoubtedly 
will  be  fortheoniing  during;  the  192!)  legislature. 

(d)  Fig  cndoscpsis.  The  cami)aign  to  reduce  endosepsis  infection  in 
figs  was  carried  through  in  accordance  with  the  demands  of  the  fig 
industry  and  as  outlined  in  the  eighth  annual  report  of  the  depart- 
ment. Practically  all  of  the  vast  bulk  of  the  mamme  or  overwintering 
crop  of  Capri  figs  in  the  State  of  California  were  removed  under  the 
supervision  of  the  county  horticultural  commissioners  and  through  the 
cooperation  of  growers,  amounting  to  approximately  75  tons.  These 
were  stored  in  Fresno  under  what  were  considered  proper  conditions 
until  the  profichi  crop  was  maturing  on  those  capri  trees  which  had 
been  stripped  of  their  mamme  crop.  Incubation  and  hatching  opera- 
tions were  then  instituted  in  the  laboratory  and  the  blastophaga,  wasps 
necessary  for  caprification,  were  hatched  out  and  distributed  to  the 
several  counties  in  accordance  with  the  proportion  requested  by  grow- 
ers. It  became  evident  that  the  numbers  of  figs  in  storage  were  not 
sufficient  to  produce  the  approximate  half  million  tubes  of  wasps  of 
350  to  500  each  as  requested. 

This  was  the  first  time  a  campaign  of  this  sort  had  been  attempted 
on  so  large  a  scale  with  only  limited  investigational  work  to  back  it 
up.  The  insistence  of  growers  and  representatives  of  the  fig  industry 
brought  about  the  campaign  on  a  state-wide  basis  for  the  winter  of 
1927-1928  without  due  consideration  of  some  of  the  possible  difificulties. 
Some  of  the  figs  in  storage,  because  of  cessation  of  normal  activity  due 
to  severance  from  the  mother  plant,  became  spoiled,  necessitating  a 
constant  sorting  of  the  mamme  figs  in  storage  and  consequently  deplet- 
ing their  volume.  Further,  the  incubators  used  did  not  produce  the 
volume  of  insects  anticipated ;  hence,  the  number  of  insects  delivered 
amounted  to  about  22  per  cent  of  those  requested,  although  fully  as 
many  as  the  Fig  Clean-up  Committee  originally  estimated.  This  caused 
an  appreciable  shortage  of  profichi  figs;  hence  a  resulting  shortage  in 
Calimyrna  figs. 

Adriatic  and  Black  Mission  figs  in  orchards  adjacent  to  those  con- 
taining Capri  figs  proved  to  be  of  exceptional  quality,  with  practically 
no  endosepsis  infection.  As  a  matter  of  fact,  a  canvass  of  endosepsis 
infection  later  in  the  season  indicated  that  the  control  obtained  had 
been  approximately  80  per  cent;  this  as  against  the  statement  of  the 
representatives  of  the  industry  that  a  60  per  cent  control  of  this  dis- 
ea.se  would  be  fully  satisfactory. 

While  dissatisfaction  was  expressed  on  the  part  of  a  number  of  the 
growers  as  a  result  of  the  short  crop,  the  Fier  Institute  at  JMadera  in 
November,  1928,  indicated  that  as  good  results  were  obtained  as  could 
be  hoped  for,  considering  the  short  time  permitted  for  preparation,  the 
liaste  with  which  tlie  organization  had  to  be  formed,  and  the  speed 
with  which  eciuipment  had  to  be  developed.  From  the  viewpoint  of  fig 
endosepsis  control  it  was  quite  successful,  and  a  start  having  been 
nuule  it  is  now  possible  for  growers,  eitlier  individually  tlirougli  local 
organization  or  through  county-wide  organizations,  to  pick  up  the  task 
where  the  Fig  Clean-up  Committee  brougiit  it  anci  continue  this  work 
for  their  own  benefit. 
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FEST  KI'KEAD   PRKVENTION 


Tlic  principal  fimclion,  as  the  desifjnatinn  of  this  huroau  iiulicates, 
in  the  pn-vtiition  of  introduction  and  spread  of  injurious  pests  and  dis- 
eases, not  only  to  the  extent  of  keeping  n»'\v  and  daimerous  pests  or 
diseases  out  of  the  state,  hut  also  the  suppression  of  pests  found  local- 
ized in  sections  of  ('aliff)rnia  and  preventinjr  their  spread  into  sections 
free  of  same. 

Uisscniination  of  pests  through  the  iiifdiuni  of  shipments  f)f  ajjri- 
eultural  commodities,  includinj,'  nursery  stock,  is  of  primary  considera- 
tion. Hay.  j;rain.  i)ickiny:  ho.xes,  even  fruit  itself,  hear  an  important 
ndationsliip  in  this  field.  Certain  authority  has  hct-n  availahle  to  cover 
I)ha.s<'s  of  pest  spread  prevention,  hut  it  hecame  desirahle  to  provide  a 
clarified  system  of  legislation  to  insure  apainst  pest  di.ssemination  in  as 
many  i)ha.ses  as  po.ssihle. 

To  hetter  understand  the  needs,  a  Nurserymen's  and  Growers'  Com- 
mittee was  orpanizefl  under  the  auspices  of  the  Agricultural  Legislative 
Committee,  aided  hy  the  California  N>irs«*rymen's  Association,  the 
California  Development  Association  and  the  Los  An^'eles  Chamher  of 
Commerce,  with  a(,'rieultural  rej;ulatory  officials  sittinjr  in  in  an  aclvisory 
capacity.  This  jrroiip.  sujiplied  with  the  neeessiiry  facts,  determined 
that  with  the  advent  and  enormous  develoj)ment  of  motor  transporta- 
tion in  California,  the  statutory  provisions  relative  to  the  inspection 
of  commodities  which  mijrht  carry  ajrricultural  pests  were  rapidly 
hecominjr  inachquate  since  the  le{ri>lation  at  hand  was  ha-si-d  primarily 
on  the  feasihility  of  inspectinjj  a^jricidtural  commo<|ifies  at  destination 
where  delivered  hy  common  carriers  such  as  railroads,  express  agencies, 
and  the  i)Ost  office.  Such  common  carriers  no  longer  offered  an  exclu- 
sive means  of  transport.  Private  automohiles  and  auto  trucks  have 
supplanted  them  in  many  ca.ses  as  carriers  of  plants  and  plant  prod- 
ucts. It  therefore  appeared  necessary  that  provision  sh(»ul(l  he  made 
for  orijrin  inspection  at  sources  of  such  ajrricidtural  commodities  as 
could  he  \>i'sX  infested.  This  committee  recommended  that  le;;islation 
he  invoked  to  provide: 

(1)  That  infected  or  infested  nursery  stock  or  other  apricidtural 
products  should  he  held  on  premises  of  orijrin  after  .service  of  written 
notice  hy  county  horticultural  commissioners  or  the  .State  Department 
of  Agriculture  until  any  infestation  or  infection  was  eradicated  or 
satisfactorily  controlled  l>efore  relea.se. 

(2)  That  provision  be  made  that  a(;ricultural  reiridatory  officers 
could  designate  what  materials  should  he  held  at  destination  for  inspec- 
tion in  addition  to  those  specified  in  the  statutes. 

(3)  That  the  licensinjf  of  dealers  in  nursery  stock  should  be 
extended  to  oriuimental  stock  and  that  in  this  connection  licensees 
would  he  refus<'d  renewal  of  license  in  the  event  of  failure  to  abide 
by  pest  i)rcvention  laws  and  re>rulations.  or  a  license  should  be  refused 
in  the  event  that  facts  woidd  sul)stantiate  the  violation  of  principles 
involviiifr  pest  spread  and  unethical  dealings  in  connection  with  label- 
ing stock  .sold. 

Aside  from  the  work  of  this  special  committee,  it  was  recf>gnized 
that  inse<t  and  animal  pests  of  agriculture  and  plant  diseases,  even 
weed  s«'eds.  could  Iw  transi)orted  from  one  locality  to  another  ns  such 
with  little  hindrance  uidess  the  material  shipped  was  actually  infested 
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or  infected  with  something  H***  «f  a  dafjff^rr»w«  nature.  Legislative 
provision  was  suggested  to  t  of  pests  themselves 

unless  permit  was  iasaed  by  .       ihure.     Exemplary 

in  this  connection  is  the  imponaiiun  oi  luu^krats  into  areas  in  Cali- 
fornia where  drainage  and  irrigation  works  could  be  undermined  by 
these  rodents,  thereby  permitting  floods.  Incidentally,  municipali- 
ties would  be  subject  to  flood  menace  if  muskrats  were  permitt^  to 
become  widespread. 

Also,  shipments  of  Johnson  grass  seed  or  puncture  vine  seed  as  such 
could  not  be  prevented  movement  unless  contaminated  with  other 
noxious  weed  seeds.  Similarly  termite  eradication  firms  or  organiza- 
tions have  even  gone  so  far  as  to  advertise  to  supply  colonies  of  termites 
for  the  purpose  of  investigation  and  study  by  schools  or  persons  upK>n 
request.  Obviously,  in  this  manner  colonies  of  termites  could  be  trans- 
ported into  areas  hitherto  not  bothered  by  this  pesL 

PLAXT    QUAaAXTDTE 

A  r:."-:  i:;.j"  ."tiHi'  :-•  rra';":  f"r  "ur  plant  quarantine  work  Ls  the  asso- 
eiati' n  .v  rr  j.i^Lt  >r:iiriizr.ii.T  :r;--r>  of  the  western  states,  Britisli 
Columbia.  Hawa;:  i^nd  M-^x.:-  :r.r  ;:i'h  tL-^  m^diiiixi  of  the  Western 
Plant  QuaraiiT:!;-  ]'.■  ?:r  :  N^^  ■'::••  -.r-  unilcrm  policies  in  quarantine 
procedure  estal!  understanding  of  the  pest  prob- 

lems in  the  sev^^.  :ies  i>  gained.     The  proceedings 

of  this  organization  d  yearly  by  the  department,  and 

a  reeent  addition  is  c.  .  -  :  ^  -  -  .  laon  to  each  of  the  representative 
member  districts,  thereby  avoiding  the  necessity  of  frequent  corre- 
spondence to  determine  the  presence  of  a  pest  infestation. 

Incidentally,  in  connection  with  plant  quarantine  enforcement 
between  the  several  districts  and  special  pest  control  measures  devel- 
oped in  California,  it  is  now  possible  to  ship  early  potatoes  into  a  num~ 
ber  of  the  we^em  states  when  vacuum  fumigated  with  carbon  bisul- 
phide. These  modifications  have  led  to  the  admission  of  potatoes  into 
Canada  within  the  year.  Also,  by  a  system  of  certification  indicating 
the  origin  "f  alfalfa  hay  «r  m*^1  rEa<?'*  fT^m  «uch  hay  being  grown  in 
an  arec  ese  commodities  is  per- 

mitted .  -n  of  alfalfa  weevil  in 

California,  coupled  wun  tne  border  and  interior  inspection 

conducted  by  this  state  to  i  :.e  spread  of  alfalfa  weevil  into 

the  main  alfalfa-producing  areas,  also  were  points  that  permitted  the 
^riTrance  of  this  eommodity  into  Canada. 

EXTOMOLOGICAL  WORK 

a)   TegftabJ€  u-eeriJ.     A  special  report  by  H.  C.  Lewis,  assistant 
nar'l.itrK     re>;eT;evI  .  has  been  made  on  the  activities  of  the  depart- 
:    in   (-<jnnectif'n    W3th   investigational    work   on   vegetable   weevil, 
Lurnxifrfs  obliqmvj.    Since  this  report,  a  special  committee  represent- 
ing the  United  S-^-.--  rt'ireau  of  Entomology,  the  Division  of  Ento- 
mokcy  of  the  1  of  California,  and  the  State  Department  of 

^  "        '    '     "^    -.^a^.z.^  to  correlate  the  activities  of  the  several 
interested.     The  university  was  able  to  place  a  full- 
. ;:.-  ii.  ^  r- i  .ir<a  i   r  on  the  problem,  the  United  St ^        '        .^u  of  Entomol- 
ogT  eootrilrating  toward  neeeasary  expense  an  .  .:e  Deftartment 
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of  Aj;ricultur«'  continuinjs'  survey  work  and  IIk'  t'lilorci'iin-ni   of  jicst 
control  re^^ulationH  to  prevent  spread. 

(b)  lirtl  sf>i<lrr.  A  form  of  red  spider  wjis  reported  (»n  jrrapes  from 
the  Vfleaville  seetion  of  Solano  Coiinly  and  later  a  similar  type  was 
rep(»rle(l  from  San  doaiiuin  County.  Cliaraeteristie  of  this  form, 
unknown  itrevionsly.  was  an  early  attack  on  folia(;e  in  April,  eausinjf 
nn  appreciahli-  searrintr  <'f  the  jrra|>e  leaves.  Specimens  referred  to 
.specialists  for  determination  have  revealed  nothing  to  indicate*  that 
it  is  a  new  species,  although  no  specilic  name  has  yet  been  pronounced. 
The  department  was  requested  to  nmkc  sjx-cial  invest ijrat ion  to  deter- 
mine the  control  measures  for  this  form  and  oidy  incidental  test  work 
was  p()s.sil)le.  It  is  believed  that  intensive  invest i>;at ion  by  the  special- 
ists of  the  university  will  iro  into  this  nuitter  another  season. 

In  the  Stockton  and  M(»desto  re(;ions.  what  appeared  to  be  the  ordi- 
nary red  spider,  Tctntni/rhus  jMirificus,  caused  trouble  during:  the 
middle  of  the  summer.  The  ordiiuiry  methods  of  control  do  not  react 
favorably  because  of  damajrc  to  vines  and  residue  on  the  fruit.  This 
likewise  pr«'sents  a  special  problem. 

(c)  Lrnf-footrd  phmi  fiuff.  An  infestation  having;  the  appearance 
of  u  major  pest  problem  occurred  in  the  fall  of  the  year  in  Imperial 
Valley  when  the  western  leaf  footed  plant  bu^r,  htptof/l tissue  sp.,  was 
noted  attackint;  |)ome);ranales,  lanjrcrines.  oran^rcs  and  ^rra|)efruit.  It 
was  belit'ved  that  this  insect  mi^rht  be  re.sjxinsible  for  transmiltini;  some 
major  diseases  of  the  fruits  attacked.  It  wjus  determined  the  inse<'t 
wjus  native  in  the  territory  and  appeared  in  jrn'ater  nund)ers  oeeasion- 
ally.  The  owner  of  a  property  where  these  insects  were  abundant 
gained  ^rood  control  by  shaking  the  infested  trees  and  itermittin^; 
turkeys  to  feed  on  the  buffs.  .No  .serious  consecpicnces  wi-re  reported, 
except  premature  rotting  in  the  ca.se  of  citrus  fruits  which  were 
attacked. 

(d)  TcrmHrs.  Termites  grained  s|)ecial  consideration  in  California 
through  the  Termite  Invest  i^rat  ions  Committee,  an  organization  com- 
posed of  rejjresentaf ives  of  industries  utili/.inj;  tindtfr  in  thrir  struc- 
tural work,  including  railroad.s,  oil  companies,  telejrrapli  and  t«Ieplione 
companies,  hunber  a.s.sociations,  etc. 

The  technical  staffs  of  the  university,  of  this  «lepartment  and  of 
some  of  the  pid)lie  service  corporations  hav«'  been  a.sked  to  a.ssist  in 
an  advi.Hory  capacity  for  the  }fuidance  of  the  committee's  work  in  f(»r- 
warding;  the  invest ijfati<ui.  This  is  an  effort  to  coordinate  the  collective 
enerjjies  and  servici-s  of  various  ajfcncics  to  a  c(tmm(»n  end  and  undoubt- 
edly will  result  in  the  (leve|o|)ment  of  summarized  lindinjf  covering  the 
whole  field  of  termite  morpholo^'v,  life  hist(»ry,  eeolo^ry,  jind  metluxls 
of  suppression,  exceedingly  diflieult   by  individual  action. 

The  department  has  been  reipiested  to  a.ssist  with  such  l<'(;islation  /is 
would  help  in  the  enf«ireement  of  termite  cleanup  in  areas  where  con- 
siderable voluntary  c(»ntrol  work  is  beinjf  done. 

\l\HU    DAMAOi: 

Hirds  have  been  reported  as  appreciable  factors  in  spoilini;  fruit 
befctrc  harvest.  At  the  Vm  Institute  at  Fresno  in  .November,  a  special 
request  was  made  for  mvesligatious  of  bird  damage  to  bring  up  to  date 
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an  important  piece  of  investigational  work  done  by  the  United  States 
Biolojrioal  Survey  about  twenty  years  ajjo.  New  conditions  have  appeared 
to  make  such  a  study  desirable  and  the  United  States  Biolojjical  Survey 
has  detailed  a  specialist  to  conduct  necessary  observations  and  studies 
in  order  that  those  birds  causing  damage  may  be  singled  out  and 
control  measures  instituted. 

The  Secretary  of  Agriculture  has  authority  under  treaty  provisions 
with  Canada  to  provide  for  the  control  and  destruction  of  such  harm- 
ful species  of  birds  as  are  listed  in  the  category  of  those  capable  of 
causing  crop  damage. 

BLISTER   RUST 

The  gradual  spread  of  white  pine  blister  rust  southward  in  Oregon, 
both  along  the  coast  and  along  the  Cascade  Mountains,  brings  the  reali- 
zation that  California's  forests  may  reveal  infection  in  the  white  pine 
type  of  hosts  before  many  years.  George  A.  Root,  in  charge  of  opera- 
tions in  California  for  the  United  States  Office  of  Blister  Rust  Control 
and  cooperating  with  the  California  Department  of  Agriculture,  State 
Board  of  Forestry  and  University  of  California,  has  submitted  the 
following  synopsis : 

Since  the  inception  of  active  work  in  blister  rust  control  in  1924, 
the  scope  has  been  gradually  enlarged  until  five  separate  projects  were 
carried  on  during  the  past  year. 

a.  Black  currant  eradication: 

The  season  just  closed  marks  the  fifth  in  which  this  project  has  been 
under  way.  The  counties  completed  this  year  were  Alameda,  IMonterey, 
San  Luis  Obispo.  Santa  Cruz,  San  Francisco,  San  Benito,  San  Mateo 
and  Kern.  The  total  number  of  198  plantings  compri.sed  1808  bushes. 
This  added  to  the  number  found  in  previous  years  (655  plantings  with 
3921  bushes),  makes  a  grand  total  of  853  plantings  comprising  5727 
bushes.  This  is  exclusive  of  those  found  in  nurseries.  Up  to  the 
present  time  49  counties  have  been  completed.  The  work  will  be  con- 
tinued until  the  state  has  been  covered. 

b.  Local  control: 

This  project  involving  the  eradication  of  wild  currants  and  goose- 
berries in  certain  valuable  sugar  pine  stands  has  been  continued  for 
three  seasons  in  the  Stanislaus  National  Forest,  certain  portions  of 
which  are  considered  to  be  in  the  best  range  of  sugar  pine  growth. 
During  1928,  8355  acres  were  covered,  from  which  260,241  bushes  were 
removed.  This  work  is  .still  in  an  experimental  stage  and  better  meth- 
ods are  graduall.v  being  developed,  so  that  in  tlie  near  future  it  will  be 
put  on  a  practicable  basis.  It  will  pave  the  way  whereby  private 
timber  owners  may  protect  some  of  their  sugar  pine  holdings. 

c.  Control  reconnaissance: 

This  project  consists  of  a  study  of  sugar  pine  timber,  in  reality  a 
cruise  of  the  .same  with  attending  notes  on  wild  currants  and  goo.se- 
berries  present,  and  precedes  the  local  control  work,  outlining  those 
areas  which  would  warrant  protection  from  blister  rust.  Three  seasons 
have  been  devoted  to  this  project,  two  on  the  Stanislaus  and  one  on 
the  Plumas  National  Forest.  In  1928,  156,573  acres  were  covered, 
which  included  the  best  sugar  pine  areas  on  this  latter  forest,  and  in 
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the  previous  two  seasons  196,392  acres  were  covered  on  the  Stanislaus 
Forest.  Tills  will  {gradually  extend  to  other  forests,  where  sugar  pine 
is  of  eoniniercial  value. 

d.  Ecology: 

Eeol()<rical  studies  bearinpr  upon  the  life  history  of  wild  currants  and 
^gooseberries  on  various  sujrar  i)ine  sites  ^vere  taken  up  and  nuuiy  tem- 
porary and  j)ernuinent  plots  staked  off  on  burned-over  and  lofrfjed-off 
land,  with  others  in  virjjfin  timber.  Studies  of  these  plots  will  even- 
tually brinp:  to  lijrht  the  proper  time  for  eradication  of  currants  and 
{^[ooseberries  in  offering  the  nuiximum  protection  at  minimum  costs. 

The  role  tliat  rodents  and  birds  play  in  the  dissemination  of  seeds 
must  be  considered  and  some  cooperative  work  with  the  Biological 
Survej'  is  being  contemplated  for  the  near  future.  A  few  preliminary 
studies  have  been  made  on  .seed  caches  of  several  species  of  rodents  in 
the  Sierra  Nevada  range. 

e.  Chemical  eradication: 

Since  the  beginning  of  the  removal  of  wild  currants  and  gooseberries 
as  a  protective  measure,  the  use  of  .some  toxic  chemical  ha.s  been  tried. 
The  usual  method  has  been  "hand  pulling"  with  the  aid  of  grubbing 
implements  where  needed.  During  the  past  four  years  over  200  spray 
formulae  have  been  tested  as  ribieides  and  at  the  conclusion  of  the  1928 
field  season,  .sodium  chlorate  has  given  by  far  the  best  results. 
A  single  application  of  a  20  per  cent  solution  has  given  a  100  per  cent 
kill  on  a  wild  currant  of  considerable  suseeptibility  found  in  the  white 
pine  belt  of  northern  Idaho.  Several  other  currants  and  gooseberries 
of  that  region  as  well  as  two  of  the  most  common  found  in  the  sugar 
pine  belt  of  this  state  do  not  succumb  in  the  same  manner,  two  or  three 
applications  being  necessary.  An  ideal  ribicide  may  be  a  modification 
of  the  chlorate  spray  or  it  may  be  a  new  killing  agent  entirely.  It  is 
quite  evident  that  toxic  spraying  will  not  supplant  "hand  j)ulling" 
entirely,  as  its  scope  is  limitecl  due  to  topographical  conditions  and  the 
greater  cost  on  some  areas. 

SI'RKAD    OF    THE   RUST 

This  year  has  been  unusually  good  for  the  spread  of  the  disease  and 
for  the  first  time  it  has  entered  the  white  pine  belt  in  northern  Idaho 
and  northwestern  ^Montana.  Thus  far  the  infections  have  been  on  wild 
currants  and  gooseberries. 

One  focus  of  jnne  infection  was  found  on  tlie  west  side  of  ^Mount 
Hood  in  Oregon,  which  undoubtedly  accounts  for  a  .series  of  Ribes 
infections  .'{0  miles  to  the  .south.  The  rust  along  the  eoa.st  of  Oregon 
extended  as  far  south  as  the  southern  point  of  Lincoln  County,  which 
makes  it  about  midway  between  the  mouth  of  the  Columbia  Kiver  and 
the  California  line.  A  careful  cheek  is  being  kept  to  di.scoverer  first 
signs  of  its  entrance  into  this  state. 

COOPERATION 

The  cooperation  extended  by  outside  agencies  and  county  and  dcpart- 
mt'iital  functions  engaged  in  .similar  work  ha.s  been  exceedingly  helpful. 
The  county  horticultural  commissioners  in  each  of  the  counties  liave 
been  of  great  jussistance  in  the  enforcement  of  matters  pertaining  to 
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plant  quarantine  and  pest  control  and  in  turn  have  been  given  what- 
ever assistance  could  be  rendered  by  this  bureau. 

An  instance  of  the  value  of  cooperation  on  the  part  of  these  county 
officers  was  demonstrated  in  the  fig  endosei)sis  campaign,  where  in 
practicality  every  county  in  which  figs  were  produced  the  horticultural 
commissioners,  aided  by  their  staffs,  undertook  the  survey  of  capri  fig 
trees,  supervised  the  removal  of  the  mamme  crop,  and  made  arrange- 
ments for  the  distribution  of  the  tubed  wasps  from  the  laboratory  when 
these  were  ready.  We  acknowledge  with  appreciation  this  cooperation 
and  also  that  of  the  following  agencies : 

The  United  States  Department  of  Agriculture,  through  the  Plant 
Quarantine  and  Control  Administration  in  plant  quarantine  enforce- 
ment. 

The  Biological  Survey  in  their  development  of  information  on  the 
habits  of  rodents  and  the  damage  caused  by  birds. 

The  Bureau  of  Entomology  in  vegetable  weevil  and  other  insect  con- 
trol problems. 

The  Bureau  of  Plant  Industry  in  conducting  an  alfalfa  wilt  survey 
and  in  other  matters  affecting  plant  disease  control. 

The  Fig  Clean-up  Committee,  which,  while  responsible  for  the  endo- 
sepsis  campaign,  aided  the  department  and  the  horticultural  commis- 
sioners materially  in  these  phases  of  work  these  two  agencies  were  called 
upon  to  perform. 

The  various  divisions  of  the  College  of  Agriculture  at  Berkeley  and 
Riverside  for  their  helpful  assistance  in  matters  pertaining  to  pest 
control. 

The  State  Department  of  Public  Health  for  their  prompt  furnishing 
of  information  on  plague  infection  among  rodents. 

The  Hay.  Grain  and  Feed  Dealers  Association  for  their  helpfulness 
in  preventing  the  spread  of  puncture  vine  through  tlie  medium  of  hay 
and  grain. 

The  California  Development  Association  and  the  Los  Angeles  Cham- 
ber of  Commerce  and  similar  civic  organizations  in  the  helpful  devel- 
opment of  i)ublic  sentiment  either  through  committees  or  members. 

Many  groups  such  as  boards  of  supervisors,  farm  bureaus,  railroads, 
fruit  as.sociations,  the  California  Highway  Commission  and  the  Agri- 
cultural Legislative  Committee  have  aided  materially  in  the  matter  of 
agricultural  pest  prevention  and  control  throughout  the  state. 

In  conclusion  we  respectfully  refer  to  the  reports  of  those  in  charge 
of  the  various  services  and  functions  in  the  bureau,  which  reports  take 
into  consideration  in  a  detailed  manner  the  functions  and  duties  per- 
formed. 

PLANT  QUARANTINE  SERVICE* 

To  the  Plant  Quarantine  Service  is  delegated  responsibility  for  the 
enforcement  of  the  State  Quarantine  Law  and  the  several  quarantine 
orders,  circulars  and  other  reguhitory  measures  directed  against  the 
introduction  into  California  from  othfr  states  or  foreign  countries 
of  insect,  disea.se  or  animal  i)ests  injurious  to  plant  life.  In  addition, 
this  service  is  charged  with  the  enforcement  of  those  state  regulations 
or  ridings  directed  against  the   further  spread   within   the   state   by 

•  Report  by  A.  C.   Fleury,  Senior  Quarantine  Supervisor,  Sacramento,  California. 
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commerce  or  travel  of  those  serious  pests  now  established  only  in 
limited  areas  in  California. 

All  quarantine  measures  at  the  time  of  their  issuance  are  piven  wide 
publicity  not  only  to  the  common  carrier  atjcnts  but  to  all  shippers  or 
other  persons  interested  in  handling;  the  restricted  commodities,  which 
results  in  effectively  limitinjr  the  commercial  movement  of  commodities 
which  mifjht  carry  these  serious  pests  and  j)ro])orti()nately  limits  the 
opportunity  for  insi)ectors  to  find  and  report  the  actual  interception 
of  such  pests.  ]\Iost  of  the  serious  insects  and  plant  diseases  hereafter 
reported  as  havin<r  been  intercepted  durinpr  the  year  usually  have  been 
taken  not  from  larjre  commercial  shij)m'Mits  of  infested  commodities 
but  from  small  lots  brou<rht  in  by  travelers  in  their  bafrfjaj^je  or  in 
automobiles,  or  from  small  noncommercial  sliipments  expressed  or 
mailed  b}'  individuals  not  familiar  with  the  rcfrulations.  In  many 
instances  it  is  not  possible  or  advisable  for  inspectors  to  carefully 
examine  intercepted  contraband  plant  material  for  the  presence  of 
pests,  the  i)rohibited  commodity  bein};  innnediately  destroyed  without 
examination.  For  example,  at  border  hiprhway  stations  durinpr  cer- 
tain periods  of  the  day  a  ninnber  of  automol)iles  may  be  awaiting 
inspection  and  time  will  not  permit  the  insi)ector  who  lias  just  inter- 
cepted several  cotton  bolls  to  carefully  examine  them  for  cotton  boll 
weevil  or  pink  bollworm.  Either  of  these  serious  cotton  pests  might 
be  present  and  would  be  disclosed  if  ijispection  were  given,  but  as 
the  quarantine  restrictions  prohibit  the  admittance  of  this  material 
regardless  of  what  inspection  might  disclose,  and  its  retention  for  the 
purpose  of  later  inspection  would  be  unsafe,  it  is  immediately  burned. 
The  same  inability  to  inspect  in  detail  fre(iuently  occurs  in  the  case  of 
fruits  found  in  the  baggage  of  passengers  from  Hawaii  or  other  fruit 
fly  localities.  Inspection  would  be  hazardous  and  immediate  burning 
of  the  seized  fruit  without  cutting  it  open  for  examination  is  the  only 
really  safe  procedure.  Instances  where  inspection  of  contraband  for 
the  presence  of  pests  is  not  possible  or  advisable  frequently  occur  and 
unquestionably  this  condition  results  in  many  more  actual  interceptions 
of  serious  pests  than  are  indicated  by  the  reports.  As  a  complete  list  of 
pests  intercepted  during  the  year  at  California  maritime  and  border 
stations  is  issued  as  a  sj)ecial  publication  only  tho.se  intercej)ted  insects 
or  plant  diseases  of  outstanding  importance  or  of  an  unusual  nature 
will  be  mentioned  here. 

In  past  years  the  enforcement  activities  of  tlie  Plant  Quarantine 
Service  have  been  readily  segregated  into  three  divisions — maritime 
port  ins{)ection.  or  that  dealing  chiefly  with  ship  inspection  at  the 
maritime  ports;  border  inspection,  or  that  dealing  with  the  inspection 
of  vehicular  traflic  at  higliway  border  stations;  and  interior  ins|)ection, 
or  that  dealing  with  the  insjx-ction  of  plant  material  from  other  states 
arriving  by  parcel  jiost,  express  and  rail  freight.  Modern  progress  in 
transportation  methods  necessitates  this  year  a  new  division,  namely, 
airplane  inspection. 

AHU'LANE  INSPECTION 

As  a  routine  plant  quarantine  inspection  procedure,  airplane  inspec- 
tion started  on  July  1.  li)l2S.  and  is  carried  on  at  present  only  at  San 
Diego  which  has  been  designated  a.s  the  official  port  of  entry  for  pas- 
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senger-carryinp:  airplanes  operatinfr  on  a  refi^ular  schedule  between 
Ensenada,  Af^ua  Caliente  and  Tijuana,  Mexico,  and  San  Francisco, 
Los  Anjjeles  and  San  Diejro.  During;  the  six  months  that  this  airplane 
service  has  been  in  operation  350  airplanes  carrying  1360  passenorers 
from  I\Iexico  have  arrived  and  been  inspected  at  San  Diejro.  The 
inspection  carried  out  in  cooperation  with  the  l^order  Patrol  of  the 
U.  S.  Customs  Service  consists  of  a  search  of  the  plane  and  a  thor- 
ougfh  examination  of  the  baggafje  of  all  passenfjers  for  the  presence 
of  contraband  plant  material.  That  this  inspection  is  justified  is 
apparent  from  the  important  interceptions  of  contraband  plant  mate- 
rial which  have  been  made.  The  followinfj;  prohibited  fruits  from 
^Mexico  have  been  intercepted  in  these  airplanes  durin*?  the  period  this 
service  has  been  in  operation,  this  material  bein<?  found  mostly  in 
passenfrers'  banr<raf;e:  73  grapes,  4  peaches,  14  oranges,  4  pears,  8  apples 
and  9  plums.  J\Iost  of  these  are  host  fruits  of  the  Mexican  fruit  fly. 
On  one  occasion  an  airplane  operated  by  a  private  company,  not 
engaged  in  carrying  passengers,  was  found  to  be  transporting  fruits  in 
its  stores.  This  airplane — a  large  tri-motor — was  equipped  with  a 
small  refrigerator  where  the  fruits  were  found  in  an  ice  compartment. 
The  corporation  operating  this  passenger-carrying  airplane  service,  has 
cooperated  in  every  way  to  bring  to  the  attention  of  their  pilots  and 
pas.sengers  the  provisions  of  the  plant  quarantine  regulations.  They 
have  posted  in  a  number  of  conspicuous  places  in  each  plane  a  notice 
advising  passengers  not  to  transport  fruits  or  plants  from  Mexico. 

Large  tri-motor  metal  planes  are  used,  each  carrying  twelve  passen- 
gers in  addition  to  two  pilots.  So  far  this  service  has  been  run  on  a 
regular  schedule,  the  planes  arriving  daily  at  San  Diego  at  a  set  time. 
This  has  added  materially  to  the  duties  of  the  San  Diego  force,  requir- 
ing on  an  average,  the  .services  of  one  inspector  for  half  of  each  day. 
So  far  there  has  been  no  increase  in  the  San  Diego  inspection  per- 
sonnel, but  with  the  increasing  interest  shown  in  this  mode  of  travel, 
indicated  by  the  recent  operation  of  four  planes  daily  where  but  one 
was  employed  when  the  service  started,  it  can  be  expected  that  this 
type  of  inspection  will  in  the  near  future  make  greater  demands  upon 
the  San  Diego  plant  quarantine  inspection  force  than  can  be  met  A\ith 
the  present  personnel.  These  planes  recognize  no  Sundays  or  holi- 
days and  inspectors  must  be  on  duty  and  available  every  day. 

MARITIME  PORT  INSPECTION 

California  has  eight  ports  of  entry  where  vessels  engaged  in  foreign 
or  offshore  trade  discharge  or  take  on  cargo  or  passengers.  At  the 
three  major  ports — San  Francisco,  San  Pedro  (Los  Angeles  Harbor), 
and  San  Diego — quarantine  inspectors  are  employed  directly  by  the 
state  to  pass  upon  the  admissibility  of  plants  and  plant  products  to 
insure  their  freedom  from  insect  and  disease  pests.  At  the  five  minor 
l^orts  of  entry  (Eureka,  Monterey,  San  Luis  Obispo,  Oaviota  and 
Ventura),  at  which  only  occasional  vessels  arrive,  the  horticultural 
commissioner  of  the  county  in  which  these  ports  are  located,  acting 
as  State  Quarantine  (Juardian  and  Collaborator  of  the  United  States 
Department  of  Agriculture,  carries  out  the  necessary  plant  quaran- 
tine in.spection.     This  inspection  of  ves.sels  extends  to  the  examination 
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of  all  plant  material  or  other  commodities  apt  to  carry  ])lant  pests 
transported  as  carjro  in  ship's  stores  or  in  passen«;ers'  baprpfafrc 

All  of  the  state  quarantine  inspectors  at  the  maritime  ports  are 
collaborators  of  the  Tnited  States  Department  of  A<rriculture  and  the 
sole  enforcinjr  a^^'nts  at  those  ports  for  the  federal  jjlaiit  (piarantine 
retrulations.  Tnder  the  provisions  of  either  the  state  or  federal  (piar- 
antine  rcfrulatioiis  full  authority  is  extended  to  these  inspectors  to 
board  in  quarantine  every  vessel  from  a  foreign  or  offshore  port, 
and  to  enter  into  any  dock,  warehouse  or  ship  for  the  i)urpose  of 
inspectiujr  and  i)assin<r  upon  the  admissibility  of  any  plant  material 
contained  therein.  These  state  and  federal  re<rulations.  which  total 
approximately  sixty  in  number,  provide  full  authority  for  necessary 
action  to  safepruard  any  danprerous  situation  which  mijrht  be  found 
even  to  the  extent  of  holdinfr  a  vessel  in  quarantine  away  from  the 
dock  until  it  has  been  disinfected  or  the  menacing:  condition  made 
safe.  Where  conditions  warrant,  full  authority  is  extended  for  the 
destruction  of  any  material  present in<r  a  serious  menace  to  our  agri- 
culture. There  has  been  no  increase  in  the  i)ort  inspection  personnel 
durin*r  the  year  with  the  exception  of  one  additional  inspector  at  San 
Pedro  duriufr  the  last  two  months. 

^faritimc  Inspection- — California  Ports 

Son  Francisco  San  Pedro  Son   Diego 

19Z7  1928                1921  1928               1921  1928 
Steam.ship     and    bapjiaKc 
In.spection  : 

Vessels    Inspected    — _           3,290  3,549             3.997  4.275             799  718 

Fish    boats    49S  40.1             9<»9  9.^4 

Passengers    48,726  53.211           17.204  21,559          2,021  3,279 

Horticultural  Imports: 

Parcels    fumipaterl    or 

otherwl.se  treated  __         69,100  65,292  9,697  6,104  69  55 

Shipments  refused  ad- 
mittance        1.426  2.529  327  244  48  115 

Contraband    shipments  1.414  1,645  1,289  609  322  218 

Total  parcel.s.  horti- 
cultural   Imports 4,257,648      5,771,116      1,485,262      1,923,787      410,521      314,927 

Total  shipments,  hor- 
ticultural Imports  —         35,2?5  37,782  6,878  6,197  5,879  6.909 

At  the  five  minor  ports  of  entry  in  California  there  were  Inspected  In  1928,  90 
vessels  carrying  4  shipments  of  plant  material. 

Special  precautions  are  taken  at  the  maritime  ports  to  prevent  any 
]>o.ssibility  of  fruits  or  ve<retables  from  fruit  fly  infested  countries  or 
districts  from  enterinfr  this  state.  Our  clo.se  proximity  to  the  Hawaiian 
Islands,  where  occurs  probably  the  most  serious  species  of  the  fruit 
fly  family — the  Mediterranean  fruit  fly  and  the  melon  fly — and  the 
daily  arrival  of  vessels  from  those  islands  with  carpro  and  passenprers, 
make  this  probably  the  most  important  feature  of  the  port  work.  This 
fruit  fly  menace,  however,  is  not  confined  to  travel  and  commerce  with 
the  Hawaiian  Islands.  Ves.sels  from  Mexico.  Central  America.  South 
America,  China.  Japan.  Australia.  Philipj)ine  Tslands  and  from  Europe 
are  arrivinj;  at  California  jiorts  every  day.  and  as  fruit  flies,  as  well 
as  other  serious  pests,  are  known  to  occur  in  all  of  those  countries 
constant  vipilanee  must  l)e  maintained.  The  immense  ])iles  of  carpo 
discharged  from  these  ve,s.sols  must  be  carefully  gone  over  and  those 
containing  plant  material  or  other  possible  carriers  of  plant  j)ests  must 
be  inspected  and  properly  disposed  of.  Thousands  of  express  and 
parcel  post  packages  are  discharged   from  these  vessels  and  all  must 
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be  opened  and  examined.  l)urin«r  1928  a  total  of  78,049  passengers 
from  countries  where  serious  fruit  fly  pests  occur  arrived  at  California 
ports  and  all  of  their  bajrfjrajre  was  examined.  On  every  vessel  the 
ice  boxes,  refri<;erators,  vefretable  lockers  and  other  places  wh^re  fruits 
or  veg:etables  are  carried  as  ship's  stores  are  inspected  and  any  contra- 
band products  found  are  safefjuarded  while  the  vessel  is  within  the 
limits  of  a  California  port  by  either  sealin<;  up  in  some  tiffht  com- 
partment, or  destruction.  The  crew's  quarters,  pa.ssenfjers '  staterooms 
and  every  portion  of  each  .ship  is  carefully  searched  for  contraband. 
In  the  examination  of  carpro,  exj)ress  and  mail  matter  and  passenprer 
baj^grafre  from  foreijrn  countries,  the  plant  quarantine  inspectors  work 
in  conjunction  with  the  United  States  Custojns  officers.  In  the  case  of 
passenjjer  bafrorage.  cartjo,  express  and  mail  matter  from  Hawaii  and 
carjro  from  other  domestic  i)orts  such  examination  is  made  entirely  by 
plant  quarantine  inspectors. 

!Many  serious  insect  pests  and  plant  disea.ses  have  been  intercepted 
at  the  California  maritime  ports  durinjr  the  year.  i\Iany  of  these  pests 
do  not  now  occur  in  this  state.  Some  of  the  more  important  of  these 
findinp:s  are  the  interception  of  Mediterranean  fruit  fly,  (Ceratitis 
capitota),  on  seven  occasions  in  various  fruits  from  the  Hawaiian 
Islands.  One  interestiuf;  and  unusual  interception  of  this  pest  was 
the  findinp:  of  infested  papayas  in  the  batrfrafje  of  a  steera<?e  passenger, 
as  it  has  been  claimed  that  papayas  are  practically  never  attacked  by 
this  pest.  The  melon  fly  {Bactrocera  cucurhitae) ,  was  taken  on  seven 
occasions  in  various  vefretables  from  the  Hawaiian  Islands,  principally 
cucumbers.  The  pink  bollworm  of  cotton  (Peciinophora  gossypiella), 
considered  the  most  serious  pest  of  that  crop  and  which  does  not  occur 
in  California,  was  taken  on  four  occasions  in  raw  cotton,  cotton  bolls 
and  like  material  from  Hawaii.  In  one  instance,  this  pest  was  inter- 
cepted in  raw  cotton  padding  in  a  home-made  pillow.  Citrus  canker 
disease  (Pseudomonas  citri),  probably  the  most  serious  citrus  disease 
known  and  which  does  not  occur  in  California,  was  intercepted  on 
several  occasions  on  citrus  fruits  from  China  brought  within  the  limits 
:)f  a  California  port  in  violation  of  the  quarantine  regulations.  The 
w-called  nut  codling  moth  (Laspcyresia  splcndonn  rfnumnrana) ,  was 
taken  on  two  occasions  in  chestnuts  from  Japan.  These  are  the  first 
reported  interceptions  of  this  pest  at  a  California  port.  It  is  recorded 
as  a  serious  pest  of  walnuts  and  other  nut  crops  and  is  not  known  to 
[iccur  in  the  Ignited  States.  Recau.se  of  the  recent  finding  in  Hawaii  of 
1  serious  rice  boring  moth  {Chlln  sp.),  which  had  apparently  been 
introduced  from  the  Orient,  instructions  were  issued  to  require  the 
lestruction  of  all  rice  straw  arriving  from  Hawaii  and  the  Orient  as 
packing  or  otherwise.  This  rice  straw  is  quite  commonly  used  as  a 
packing  material  for  crockery  and  gla.s.sware  from  Japan  and  on  several 
lifTerent  occa.sions  during  the  pa.st  year  live  larvae  were  found  in  this 
naterial.  On  one  occasion  this  insect  was  taken  from  rice  straw  used 
0  tie  up  bunches  of  Japanese  vegetables.  This  rice  moth  is  recorded 
is  not  only  attacking  rice  but  also  corn  and  other  grains  and  it  is 
juite  probable  that  it  would  prove  a  very  serious  pest  if  introduced 
nto  California.  Another  unusual  and  very  imjiortant  interception 
A-as  citrus  black  fly,  (Alfurocfinthns  wofjlumi),  on  citrus  from  Costa 
Rica.  This  in.sect  is  recorded  as  one  of  the  most  important  pe.sts  of 
Mtrus  in  Central  America,  Cuba,  the  Philippines  and  other  foreign 
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v'v>\n\tr»t^{U\vl  vloos  \\o{  innv  ooovir  \\\  tho  I'nitiHl  Sinlos.  At  tlio  port  of  San 
KrunoisvH^  tho  tropioal  aiul  oxtromoly  injurious  t»M-mito  {I'oplotcnncs 
f^>r^Hi\^1HHS^  was  t\nn\il  workiuir  in  tho  ilooU  juul  othor  woodwork  on  the 
S.  S  U'»7^f/»MiN0.  Tlioso  torniitos  had  apparontly  ostablishoil  tliom- 
svlvos  on  this  Invnt  and  havl  douo  ooi\siilorabU*  injury  bot'oro  thoy  wore 
disvworrHi.  A  ^an^^  portion  of  tlu^  dook  and  tho  woodon  partitions 
had  to  Ik»  n^pUuHHl  at  oonsivlorablo  oxpotiso  and  this  oolony  was  oradi- 
OHtt\l.  oxtrxMuo  oan,^  boiiijr  takon  to  pnnont  tho  infostation  from 
i^^ttiuJr  ashortv  Man>-  othor  sorious  insoot  posts  and  phint  disoasos 
wort»  intor\vpt<Hl.  somo  ostablishovi  in  California,  but  most  of  thom 
not  now  iHvnrrinjr  ii\  this  stato,  Xnmorons  injurious  soalo  insoots 
wvrr*  \ntorvvpt<\i  a«d  dostr\\\H\l.  an\onsrst  othors  boinir  thirtoon  intor- 
vvptions  of  tho  Piotvvvipormum  sv*alo  on  oitrus  fruits  from  PaU^stino, 
lt«l>k\  Canal  Zono.  China.  Spain.  Sioily.  oto,.  and  onoo  on  avooado 
huviw~vH\l  frvMu  Hawaii,  Tho  oitrus  molantv>o  disoaso  \,Phomop$is  ciiri) 
w-»s  rt^iH>rt<\i  manx^  tiun^  on  oitrus  from  Toxas,  Florida  and  other 
s»,>uthon\  stato*  as  woU  *s  from  various  foreisrn  countries.  Citrus 
white  fl^'  yDiiii^nnHifs  citri"^,  manjrv>  weevil  (StcrmychftHS  maHgiferac^. 
injurious  witt^  K^rers.  storasK*  and  hous*»hold  ivsts,  weevils  and  many 
other  <  itvstvrs.  as  wvU  as  plant  diseases,  were  repulsed  in 

their  .  v>  irain  entry  to  this  state  adding  their  toll  to  the  cost 

of  crop  i-rvv»;;ctiv>n. 

BO«r»ER  TVSrEv~TTOX 

Rx^miivation  of  v^iculsur  tr*ffiv\  ^^rtioularly  automobiles  and  their 
eontunts^  for  thi?  prt^s^^mv  of  plants,  fruits  and  other  plant  proviuets. 
♦nd  injurious  ins^vts  beinc  •-  •  -• -^rtevi  into  California  in  violation 
ixf  th*  plAnt  quAmntine  r  \   is  the  purpose  of  the  bonier 

i«kS|><i^ioa  irixvn  on  e*di  ot  :;.  --^  h-r^"a>-s  leadine  into  Cali- 

fomisK  fnvn  th*  «*st.    During  '    >  :  thesie  bonier  stations 

wy w  opierated.  elTjT^n  K      :  -     ^  'vut 

tix^f  Months  during  ?V  -  r:t 

biivJwvl  by  snow.  -    .:.  rr. 


TItts  sk*vs  u  iacawaf  ia  jIwuMl  ui^iMtmi  o£  31.171  or  appitni- 
w«Mr  1<  fcr  «««»  «««r  1^3T.  «»l  tkb  Lfilitiw  w«s  a«C  witk  V«t  a 

tatlir  fwpg»  w»rp  — iaty  far  tW  parfwae  af  ian<aMa|g  tfce  dfcieagy  af 
tiM  aark.  H«y  taa^  was  wbea  %y  <aeii  i»vp<HWL  far  tW  Jaal  par- 
l^eie  «€  aala^p  a  nM«  dMtaaiEli  laqptfvtaai  a»d  prtpertr 

At  tlH««  latiJkr  Stat  ^dtt  kts  af 

W>^^i>p  Vwi^pk:    ..  -    :ry 
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tion  of  the  state  quarantine  regulations  were  intercepted  and  in  addi- 
tion, 1069  lots  of  plant  material  were  refused  admittance  b^'caiwe  of 
actual  infestation  with  some  serion*  pe»t  *or  becaiise  certain  s{)ecified 
certification  or  other  requirement  was  not  met.  The  potential  m*^rnace 
from  the  »Teat  volume  of  plant  material  intercepted  at  these  stations 
is  indicated  more  clearly  by  the  following : 

Qumrnntin^  Vioiation  InttirceptuynM,  1928.  at  Bf/rder  Htitu,n9 

Qtms  «ank«r 3,-^2 

Orimtal  fruit  nvHh 1,182 

Cotton  bon  w<«*fTfl  and  pink  boUvorm 961 

Alfalfa  w«tU 135 

Sweet  potato  weeril 327 

Narel  onngt  worm 781 

ilany  other  very  important  miscellaneous  interceptions  were  made, 
consisting  in  part  of  ten  violations  of  the  federal  white  pine  blister 
rust  quarantine,  ten  violations  of  the  state  citrus  white  fly  quaran- 
tine, seven  violations  of  the  federal  Me.xican  fruit  fly  quarantine, 
four  violations  of  the  federal  Mexican  avocado  weevil  quarantine,  and 
seven  violations  of  the  state  date  palm  law.  Larvae  of  the  Oriental 
fruit  moth  ( Laapeyrefsia  moleida),  a  very  serious  pest  of  most  of  the 
deciduous  fruits  and  which  occurs  in  many  eastern  and  southern  states 
but  is  not  known  to  occur  in  California,  were  taken  at  the  border  sta- 
tions on  two  occasions  durinj?  1928,  once  in  pears  and  once  in  peaches 
from  Ohio.  The  European  earwig,  which  has  proven  such  a  serious 
household  and  jrardcn  pest  in  the  Pacific  Northwest,  was  intercepted 
at  the  Coleville  station. 

The  eleven  seasonal  stations  which  were  opened  this  year  on  ilay  25, 
somewhat  earlier  than  usual,  were  located  alonjr  our  eastern  border  in 
the  north  over  which  travels  automobile  traffic  coming  directly  from 
alfalfa  weevil  infested  sections  of  Nevada.  It  Ls  principally  to  pre- 
vent the  introduction  of  that  pest  into  the  interior  of  California  that 
seasonal  stations  were  maintained.  At  several  points  the  quarantine 
stations  were  located  some  distance  back  from  the  California-Nevada 
line  in  order  that  they  might  operate  to  intercept  traffic  moving  into 
the  interior  of  the  state  from  the  alfalfa  weevil  infested  sections  of 
northeastern  California.  Experience  has  shown  that  anyone  camping 
out  in  sections  where  the  weevil  exists  is  quite  apt  to  roll  up  adult 
weevils  with  bedding  or  tent,  and  in  this  manner  innocently  trans- 
port that  pest  over  the  mountains  into  the  interior.  This  type  of 
inspection  has  been  carried  on  for  several  years  and  has  resulted  in 
many  thousands  of  alfalfa  weevils  being  shaken  out  of  such  camping 
equipment.  The  number  so  intercepted  during  the  summer  of  1928 
was  187  taken  from  71  different  automobiles,  which  is  a  decided 
reduction  in  the  number  intercepted  for  several  years  past.  This 
decrease  probably  can  be  accounted  for  mainly  by  the  fact  that  most 
automobile  travelers  now  stop  overnight  in  private  automobile  camp 
grounds  where  cabins  are  available.  It  is  seldom  that  the  motorist 
finds  it  neces.sarv  to  pitx'h  his  tent  and  camp  upon  the  ground.  Thus 
the  opportunity  for  gathering  up  weevils  in  camping  equipment  is 
greatly  les.sened.  Furthermore,  the  weevil  is  quite  inactive  when  the 
temperature  is  below  60  degrees  Fahrenheit   and  climatic  conditions 


nnyvrWy  of  tin-  infi'HfHfttfti  /hrotijrl't  natural  p»r«*it>^  an/i  ar-^ifirnal 
I'tttthhl  ith<\  Mitfioih'nitc  to  f\o  with  r('/\ti(unf(  thf.  nrjmhj^r  infArf-.c^jf/'A, 
'Hitf  tuinihcr  til  w^/'viU  f>ik/'fi  nf  f,h^  J'l/irW  «t.«f.i''rt'H(  h^jt  P)^*^  fif'/Kr^amnff 
Mf/'rt/(ily  ''«''h   V'rtr,  wltfKMjj^l'i   frnrm^>or1(tt\f,r\   ha«  ir)«';r*;a-!<^<'J   and   int/ir- 

liHH  f/'wi(l(/'l  (ft  \\\i-  >icv\iu\u\t\\\(iu  of  KOrri/r  vry  '\r\t*^i-MV\r\v,  ^r\f\  vfiluMft 
i\i\Ui  hti  Mk-  (»«rf  Hoit  mu'h  vhc'ijlfir  ^rftfiU-.  fAftyn  in  thf-,  lonj?  distance 
(liMh  (l»iif  iofi  of  ifi«<'^'tH  «fid  hhH  Khown  th^if.  »ijforriohil^tM  ar^-  a  very 
ifri|»o»  l/inl  fjirfor  in  \hi'  H\>n-n(l  of  in^-rrfji  injiirioiw  U>  HV.rwnMnrH  And 
inOMf  Ix'  M<'f'ioi(Mly  (•otiH'K\«-ri-(l  in  «ny  c.fim^th'iffrt  (Wrcd.fA  hi/n'irmt  the 
H(»r«'/i«l  /if  KiM'li  |»^«f«,  M»ny  thoimwndM  of  in^'-r^tM  other  than  alfalfa 
wc'ViIm  WfVi'  nil<'t'cc\>U-(\,  Hhiuc  hf  Ih'-rri  provinpr  <'qij;>lly  injuriouM  peMt«, 
Mi/iny  of  whi''fi  ((»'<•  not  now  ifoin-ruWy  diMlrihiit^-d  in  thin  .ntate. 

While  (iirnlf/i  wc'vil  int/T/'epf ion  in  lh<-  f»rin'rif>;i.l  f^ijrfjos/;  for  which 
IhcMc  n'irlhcrn  MfnIionM  /in-  <»|»«'f/it<'f|,  iriMfx-ction  in  not  limited  to  that 
|»«<nI  All  |iImmI  «(n/ir(inlinc  rej/uhif ioriH  hr<-  f-nfore^-d  anrl  hII  plant 
(roilM'inl  riirrifd  in  Mulorriolnh-M  r-ntr-rinj^  rHlif'r»rnia  throuf^h  thene  Hta- 
(loriM  Im  dinpOHcd  nl"  in  /icconhmec  with  theM*-  rcp^iilationH. 

The  three  Hoiilhern  ye/ir  round  HfjifionH  tin-  loejited  on  hijrhways 
uhieh  lend  direelly  rrorn  (he  Moulliern  cotton  HnrI  citrus  jrrowinj,'  states 
inio  Ihe  MiMin  eollon  /ind  edr'ii'i  ^rrowinpf  rcj/irjuH  of  Cfilifornia,  and 
ennMe(|nenlly  heediif.e  i,\'  Hie  prev/dericc  of  flic  cilrij.s  cHfikcr  disease 
iind  eollon  holl  weevil  nnd  piid<  l)ollw<»rfri  of  coHon  in  these  southern 
•il/deM,  every  ed'orl  In  ni/ide  lo  prevent  jifiy  (if  the  carriers  of  these 
pt'MlM  I'roMi  lieinjj:  Ininnporled  p/mt  Ihese  shdirins  iido  this  state.  Many 
MidoMiolnle  li'/ivelerN  lnl<e  IhiH  roide  Ihroiifrh  the  sf)iith  into  California 
pMi  lleidnrly  diirinjr  lli(<  curly  witiler  niotdlis,  nnd  <ih  many  of  these 
miiiIoi'imIn  Iwivc  never  previoiiHly  seen  ^viiw'in^  c(»Mon  it  is  a  natural 
iieliiin  on  Ihclr  pnri  In  pull  up  i\  few  cotton  plards  or  |>ick  a  few 
cdtton  htillN  nnd  c/irry  sueh  nuderiid  lo  ('alit'ornia  ns  souvenirs.  CJali- 
I'ornin  ih  lodny  Hie  only  cotton  ^^rowin^^  st/dc  free  from  the  cotton  boll 
\\ce\il  nnd  the  pink  hollworin,  nnd  ns  coltnn  holls  or  seed  from  those 
MintcH  w  lieic  IheHC  nwijor  pests  of  cotton  neeur  nre  (piite  apt  tO  be 
Inl'eMliMl  with  these  insects  this  inn<»ceid  t  rnnspdrint  i(»n  mitrld  result 
in  Ihe  e-tlnliliNhiueid  (d'  one  or  liolh  insects  in  ( 'nlirorniii.  It  is  neces- 
Nnr\  llwil  iiiNpeetion  e\lend  imt  nnly  In  Ihe  cnrcd'ul  examination  of 
the  Mulouiolidc  hut  also  to  the  liM;.',>.'ji^n'  nnd  personal  hclou'/in^'s  of  the 
IravcliM',  for  cspcricncc  has  shown  that  it  is  in  suitcases,  hat  Ijoxch  and 
even  vanity  cases  Hint  this  eonlrnl»and  material  is  fr-e(pieidly  canied. 
Iilvc  cotlon  holl  \\ee\ds  which  uiMiid  <tlhcrwisc  hn\t'  i>ccii  transported 
into  ('ald'ornia  have  been  lakcn  many  times  Ihis  |)nst  ycjii-  from  this 
type  of  material  so  intercepted  at  these  stations. 

The  same  mMi«'ral  condition  applies  in  the  case  of  i-ifrus  fruits  which 
miwhl  l>c  the  means  of  intri>(huMn>^  iido  this  stale  the  serious  citrus 
canker  disease  >\hich  has  caused  sjich  losses  in  several  southern  statt^s. 
It  in  readily  carried  ww  the  peels  of  citrus  fruits,  and  under  the  pro- 
\ii»lon!*  of  a  state  «piaranlinc  ordtM*  all  auttMuobilcs  and  their  contents 
art'  o««vr\dly  scjuvhctl  and  siich  fruits  arc  coutlscatcd  when  found. 

Naturwlly.  inspection  «l  tlu»se  stati«M\s  extends  to  th»>  enforcement  of 
all   slate  (luaratitinc   r«>vj»il;»fi>M\s  and   all    p«>ssiblc  carriers  of  ajrricnl- 
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— ;    -    -♦.,  are  pa»w*id  upon  to  make  eertaiu  they  •will  not  be  the  means 

INTEKJOK  IKSPECnOlf 

The  greater  volume  of  plant  material   which   mo^es   commerciallv 

.♦/  f  -^  ''foniia  from  other  states  in  transported  by  the  railroads  either 

i  or  express  or  by  parcel  post.     Under  the  provisions  of  the 

(quarantine  Law,  all  common  carrier  agents  at  destination  are 

"■ed  to  hold  such  material  until  inspected  and  passed  by  a  state 

>  guardian.    In  the  case  of  plant  material  arri^-ing  by  parcel 

postal  regulations  require  that  it  be  held  by  the  postmaster 

'  'tion  for  such   inspection.     Excellent   cooperation   has  been 

•  not  only  by  the  railroad   and  express  agents,  but   by  the 

],■  rs  in   prompth-   reporting  the   arrival   of   and   holding  for 

ir-;--'-    r:  all  such  material. 

This  interior  inspection   work  is  carried  out  by  the  county  horti- 

''ultural  commissioners  and  those  deputies  and  inspectors  who  have 

'•en  appointed  state  quarantine  guardians  by  the  Director  of  Agri- 

'*   re.    Under  the  provisions  of  section  2322c  of  the  Political  Code  of 

rate,  all  horticultural  commissioners  are  automaticaDy  designated 

quarantine  guardians,  and  at  the  r^-quest  of  the  various  horti- 

ral  commissioners,  the  Director  of  Agriculture,  during  the  past 

year,  appointed  264  deputy  commissioners  and  horticultural  inspectors 

as  state  quarantine  guardians. 

During  the  fi.scal  year  ending  Jun^  30.  1928.  these  state  quarantine 

:  uardians  inspected  and  passed  upon  54.249  shipments  of  plants  and 

!ant  products  from  other  states;  of  these.  6808  were  either  condemned 

'  s  contraband,  having  been  shipped  into  this  state  in  direct  violation 

'  f  the  quarantine  regulations,  or  were  refused  admittance  because  of 

he  presence  of  serious  in.sect  or  disease  pests.     In  addition  to  the 

numerous  interceptions  of  plant  material  arriving  in  this  state  by  rail 

and  parcel  post  in  violation  of  both  the  state  and  federal  quarantine 

regulations,   many  actual   interceptions   of  serious  pests  were   made, 

amon^  the  mor^;  important  being  citrus  white  fly  on  several  occasions, 

valnut  husk  maggot,  strawberry-  root  weevil,  cherry  fruit  fly,  peach 

'  "ee  borer,  peach  twig  borer,  mealy  bujr  and  various  species  of  serious 

cale  insects,  raspberry  crown  borer,  aphis,  nematode,  mites,  bulb  flies, 

storage  pests,  crown  gall,  etc. 

DICTTOSPEKMUM    SCALE 

During  the  latter  part  of  1927.  certain  avocado  and  citrus  growers 
in  this  state  became  concerned  over  the  Dietyospermum  scale  (Chry- 
^omphalufs  dictyosperwi ).  and  the  possibility  of  its  becoming  more 
jffnerally  distributed  through  the  medium  of  palms  and  other  host 
jilants  shipped  into  California  from  the  southern  states.  Early  in  1928 
>'.  representative  of  the  Plant  Quarantine  SerN-ice  was  sent  to  Florida 
•<)  investigate  this  situation.  Ba.sed  upon  the  information  contained 
jn  his  rpport.  and  that  secured  from  other  sources,  quarantine  enforcing 
inspectors  in  this  state  were  ins-tructed  to  make  a  careful  inspection 
of  the  incoming  plant  material  for  the  presence  of  this  scale  insect  and 
to  reject  any  found  infested.  They  further  advised  that  in  those 
instances  where  inspection   would   be  inadequate,  as  in  the   case   of 
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palms  or  similar  plants  Avith  imbricated  leaf  base  structures  behind 
Avhich  sueli  infestation  mi<rht  occur  and  not  be  disclosed  by  inspection, 
fumigation  Avitli  hydrocyanic  acid  gas  should  be  required  as  a  pre- 
cautionary measure. 

CITRUS   WHITE   FLY   DEVELOPMENTS 

During  the  jiast  year  citrus  Mhite  fly  infestation  was  found  on  many 
lots  of  plant  material  shipped  into  this  state  in  violation  of  the  plant 
quarantine  regulations.  In  one  instance  Cape  jessamine  plants 
infested  with  this  pest  were  sent  from  Louisiana  to  a  resident  of 
Ontario,  California,  and,  owing  to  the  parcel  not  being  properly 
marked  as  to  its  contents,  the  plants  were  delivered  and  planted  out 
without  inspection.  Several  weeks  later  this  condition  was  acci- 
dentally brought  to  the  attention  of  the  horticultural  commissioner, 
and  by  him  to  the  attention  of  this  dejjartment.  Immediately,  steps 
were  taken  by  the  Pest  Control  Service  of  this  bureau  to  destroy  the 
infested  plants  and  to  eradicate  any  sj)read  which  might  have  occurred, 
bv  thorough  sjjraying  of  all  host  plants  in  the  immediate  vicinity. 

Later  in  the  year,  in  a  nursery  at  Altadena.  citrus  white  fly  infesta- 
tion was  discovered  by  a  Los  Angeles  County  horticultural  inspector 
on  potted  dwarf  lemon  trees.  Tliese  were  traced  and  found  to  liave 
originated  in  a  mlrsery  in  Arcadia,  where  further  infestation  was 
found,  not  only  on  the  dwarf  lemons,  but  also  on  other  hosts  in  the 
nursery  and  on  nearby  premi.ses.  It  was  apparent  that  the  infestation 
had  been  in  this  Arcadia  nur.sery  for  several  years,  and  the  .sales 
reports,  .so  far  as  available,  were  consulted  and  every  effort  made  by 
the  horticultural  commissioner  of  Los  Angeles  County,  in  cooperation 
V  ith  this  department,  to  trace  down  and  locate  all  of  the  dwarf  lemon 
trees  and  other  hosts  moved  during  the  preceding  .several  years  from 
this  nur.sery  to  other  parts  of  California.  As  a  result  of  this  investi- 
gation, additional  infestations  were  located  at  Duarte,  Monrovia  and 
Baldwin  Park  in  Los  Angeles  County  and  Encinitas  in  San  Diego 
County.  Immediate  eradication  measures,  consisting  of  destruction  of 
all  infested  or  c.xpo.sed  plants  and  the  defoliation  and  spraying  of  all 
other  ho.st  plants  in  the  immediate  vicinity,  together  with  the  volun- 
tjiry  cooperation  extended  by  the  owners  of  the  nurseries  and  premises 
on  which  these  infestations  were  found,  obviated  any  necessity  for 
placing  a  (juarantine. 

ALFALFA   WEEVIL 

The  usual  annual  survey  in  Plumas,  La.ssen  and  Sierra  counties  to 
determine  the  limits  of  the  alfalfa  weevil  infestation  was  made  late  in 
the  spring  of  1928.  No  new  infestations  were  found,  and  very  little 
spread  noted.  The  weevil  was  discovered  about  three  miles  further 
north  in  the  Honey  Lake  Valley  in  La.ssen  County,  this  spread  being 
along  a  valley  of  continuous  alfalfa  plantings.  Spraying  was  resorted 
to  in  those  sections  where  the  weevil  has  been  established  for  several 
years,  and  but  little  damage  was  noted.  The  limited  spread  of  the 
weevil  as  indicated  by  this  survey  necessitated  no  change  in  the  quaran- 
tine lines  which  had  previously  been  established. 

In  coojx'ration  with  the  Nevada  officials  a  survey  was  made  in  the 
Smith  Valley  in  Lyon  County  in  Nevada,  and  no  weevil  being  found, 
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that  valley  was  released  from  quarantine  by  this  state  until  March  1, 
]929.  A  cooperative  survey  in  Douglas  County,  where  Nevada  officials 
had  made  an  effort  at  eradication  following  the  finding  of  the  weevil 
there  in  the  spring  of  1927,  brought  to  light  further  infestation  in  that 
county,  and  therefore  no  change  in  the  present  quarantine  regulations 
which  include  Douglas  County  was  considered. 

Following  the  receipt  of  official  information  that  the  alfalfa  weevil 
had  been  found  in  Garfield  and  Mesa  counties,  Colorado,  those  two 
counties  were  added  to  the  area  under  quarantine  by  California  for  that 
pest. 

ORIENTAL   FRUIT    MOTU 

Oriental  Fruit  ]\Ioth  Quarantine  Order  No.  3  was  revised  effective 
May  12,  1928,  to  include  Ohio  and  Kentucky  within  the  area  under 
quarantine  by  this  state  for  that  pest.  The  presence  of  Oriental  fruit 
moth  in  those  two  additional  states  was  confirmed  by  both  the  officials 
of  the  states  concerned  and  the  U.  S.  Department  of  Agriculture.  As 
previously  set  forth  in  this  report,  Oriental  fruit  moth  larvae  were 
found  during  the  past  year  in  both  peaches  and  apples  intercepted  at 
California  border  inspection  stations  in  automobiles  from  Ohio. 

COLORADO  POTATO  BEETLE 

Colorado  Potato  Beetle  Quarantine  Circular  No.  5  was  revised 
effective  October  5,  1928,  to  permit  during  the  period  November  1  to 
March  1  of  screening  at  storage  cellars  or  other  storage  rooms  in  lieu 
of  screening  at  car  door,  when  approval  for  such  procedure  is  first 
secured  from  the  Director  of  Agriculture.  Such  approval  is  predicated 
upon  the  receipt  of  satisfactory  assurance  from  the  proper  quarantine 
official  of  the  state  of  origin  that  he,  or  his  deputies,  are  able  and  willing 
properly  to  supervise  such  screening  and  the  cartage  of  the  potatoes 
from  the  place  of  screening  to  the  car. 

CHERRY   FRUIT  FLY   IN    WASHINGTON 

Quarantine  Circular  No.  3  pertaining  to  the  cherry  fruit  fly  in 
Washington  was  revised  effective  May  3,  1928,  to  include  the  counties 
of  King,  Whatcom  and  Whitman,  in  addition  to  the  counties  of  Clark 
and  Pierce.  The  inclusion  of  this  additional  territory  was  based  upon 
advice  received  from  the  Washington  officials  that  the  cherry  fruit  fly 
had  been  found  in  these  three  Washington  counties. 

PINK    BOLLWORM    OF   COTTON 

The  most  threatening  outbreak  of  the  pink  bollworm  since  its 
original  introduction  into  the  United  States  more  than  ten  years  ago 
has  occurred  through  the  finding  of  that  pest  in  a  considerable  area  in 
Avestern  and  central  Texas.  This  newly  discovered  infested  area 
which  was  placed  under  quarantine  by  the  fedei-al  authorities,  effective 
April  25,  1928,  comprises  all  of  nine  counties  and  a  portion  of  two 
Texas  counties.  This  outbreak  brings  that  pest  into  direct  connection 
with  the  unbroken  cotton  belt,  and  unless  drastic  eradication  meas- 
ures are  promptly  undertaken,  its  natural  spread  will  carry  it  rapidly 
through  the  entire  cotton  belt.  California  is  rigidly  enforcing  the 
provisions  of  this  federal  quarantine  and  requiring  that  all  cotton  or 
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other  commodities  covered  and  oflfered  for  entry  into  tliis  state  from  the 
infested  area  meet  tlie  i)r()visions  of  sucli  (iiiai-antiiie. 

VWUOTABMC    WEKVIL 

On  .March  12,  1928,  Ve<:etable  Weevil  Pest  Control  Rej,'ulation  No. 
3  was  revised.  This  revision  was  made  necessary  mainly  because  of 
the  findinj;  of  this  pest  on  a  number  of  hosts  in  addition  to  those  then 
under  restriction,  and  the  discovery  that  its  distribution  was  more 
extensive  than  at  first  known.  Certain  chaufres  in  inspection  and 
certification  procedure  were  provided  for. 

BLACK   WALNUT   FLY 

The  presence  of  black  walnut  fly  {lihiujolciis  juglandis)  in  walnut 
plantinjrs  in  Los  Anjreles  and  San  Bernardino  comities  in  the  Pomona- 
Chino  district,  fir.st  became  apparent  in  1928.  This  in.sect,  which 
attacks  the  husk  in  the  larval  stajre  and  causes  its  main  injury  through 
discoloration  of  the  .shell,  was  the  basis  for  Pest  Control  Kefrulation 
No.  5,  i.ssued  October  30,  1928.  This  refrulation  restricts  the  movement 
into  other  portions  of  the  state  of  walnuts  from  the  rejrulated  territory 
by  requiring  that  tliey  be  entirely  free  from  the  husk  or  that  they  be 
treated  in  an  approved  maniu'r  to  destroy  any  infestation  which  might 
be  present.  These  restrictions  also  apply  to  the  movement  of  sacks 
which  have  been  used  to  contain  such  walnuts. 

QUARANTINE    INDE.K    AND    SUMMARY 

Formerly  G.  B.  Laing,  when  hoi-ticultural  commissioner  of  Yuba 
County,  copyrighted  and  published  the  "Quarantine  Index."  which 
with  summaries,  briefed  the  various  California  and  federal  quarantine 
regulations.  This  jiublication  was  freely  u.sed  and  much  consulted  by 
the  horticiiltural  commissioners  and  state  quarantine  guardians 
throughout  the  state.  He  kimlly  a.ssigned  the  copyright  over  to  the 
de})artnient.  As  there  had  been  changes  in  many  of  the  state  and 
federal  regulations,  it  was  decided  to  reprint  the  entire  index  and  all 
summaries  and  furni.sh  them  as  an  enforcement  aid  to  each  quaran- 
tine inspection  officer  in  the  state.  This  was  done  in  the  summer  of 
1928.  ]\Iuch  favorable  comment  followed  the  rei.ssuance  of  this  (piaran- 
tine  guide  ami  every  endeavor  will  be  made  to  keep  it  up  to  date,  for 
then  only  will  it  prove  of  value. 

ENTOMOLOGICAL  SERVICES* 

The  work  of  the  department  both  in  applied  regulatory  entomology 
and  in  field  entomology  has  been  extensive  and  varied.  It  is  impossible 
to  da.ssify  all  activities  under  group  headings,  hence  some  are  listed 
under  the  investigations  of  specific  insects,  while  others  cover  more 
general  reports  on  treatments  of  commodities. 

CITRUS  WHITE  FLY   ( I) ioh  urodt  a  cUri) 

Citrus  wliite  fly  sup|)ression  has  taken  much  time  and  numey  and 
during  the  year  the  very  recent  introduction  of  this  species  into  south- 
ern California,  together  with  the  finding  of  an  infestation  of  some 
eight  years'  standing  ha.s  materially  added  to  the  problem. 

*  By  D.  B.  Mackic,  Senior  EntunioloiriHt,  Sacramento. 


MONTHLY   BULLETIN  673 

The  first  of  the  recent  introductions  came  on  an  unmarked  package 
of  Gardenia  jasminoides  orifjinatinj?  in  Maf?nolia,  Louisiana,  addressed 
to  and  received  late  in  September,  1927,  at  807  East  D  Street,  Ontario. 
Unmarked,  it  was  not  lield  for  inspection.  A  friend  of  tlie  receiver 
living  in  Pomona  placed  an  order  with  the  same  firm  in  Louisiana; 
on  arrival  the.se  plants  (gardenias)  were  held,  in.spected  and  con- 
demned, as  citrus  white  fly  infestation  was  found.  The  owner  stated 
that  a  friend  in  Ontario  had  received  plants  from  the  same  place  and 
planted  tliem.  Of  the  original  .six  to  Ontario  only  two  remained  alive 
on  February  2,  and  one  of  these  had  no  foliage.  The  other  was  in  a 
thrifty  condition,  having  four  leavi>s.  one  of  wliich  contained  four  living 
■svhite  fly  larvae,  with  no  evidence  of  other  stages. 

After  a  thorough  study  of  the  circumstances  surrounding  this  case, 
it  was  decided  to  treat  the  surrounding  area,  so  36  blocks  of  residential 
property,  including  several  commercial  citrus  groves,  were  completely 
sprayed  in  52  sprayer  hours. 

A  second  introduction  occurred  at  Laurel  Canyon  in  Los  Angeles 
County.  A  shipment  of  12  small  potted  gardenia  plants  was  passed 
by  the  local  inspector  on  or  about  December  2,  1927,  and  delivered. 
The  plants  were  placed  on  the  roof  of  a  garage  until  December  21, 
during  which  time  some  animal  ate  off  the  tops  and  foliage.  On  Jan- 
uary 1,  1928,  the  remaining  three  plants  were  taken  to  a  Beverly  Hills 
nursery  and  placed  in  a  gla.ss  propagating  house.  On  January  2, 
Arthur  Toyne,  a  former  horticultural  inspector  on  detail  with  the  nur- 
sery, discovered  larvae  of  citrus  white  fl^^  on  them.  The  three  plants 
were  immediately  destroyed  and  all  other  gardenias  {Gardenia  grandi- 
folia)  in  the  nursery  defoliated.  There  were  no  other  host  plants  of 
citrus  white  fly  in  the  propagation  house  at  the  time  the  infested 
material  was  placed  therein.  Investigation  of  the  temperature  hazard 
involved  in  the  introduction  was  made  by  the  county  horticultural 
commissioner  and  showed  that  at  no  time  during  the  period  when  the 
infested  plants  were  in  Laurel  Canyon  did  the  temperature  exceed 
58  degrees  Fahrenheit,  which  is  too  low  for  emergence  of  the  adult 
■white  fly.  The  short  period  (1|  days)  in  the  humid  atmosphere  of 
the  hothou.se  would  not  permit  the  emergence  of  any  flies,  particularly' 
as  all  individuals  at  that  time  were  in  the  larval  stage. 

Laurel  Canyon,  the  site  of  the  introduction,  is  a  narrow  canyon  in 
the  hills,  with  the  nearest  citrus  grove  twenty  miles  over  the  mountains, 
thougli  local  ornamentals  and  citrus  could  have  furnished  abundant 
ho.st  material.  Only  one  side  of  the  canyon  has  been  developed  into 
residential  property,  the  other  being  a  precipitous  bluff  covered  with 
native  growth,  which  includes  some  host  plants,  especially  Toyon, 
Photinia  arbutifolia.  On  March  6,  ten  i)roperties  were  sprayed  with 
the  regidar  2  jxt  cent  oil  emulsion.  This  area  included  all  residential 
property  in  the  upper  part  of  the  canyon,  and  under  the  direct  super- 
vision of  M.  L.  .loncs,  of  our  wliitc  t\y  project,  a  most  lliorough  investi- 
gation and  inspection  was  made,  wnth  no  further  evidence  of  fly. 

On  IMarch  21,  1928,  a  third  finding  of  citrus  white  fly  was  reported 
by  Jo.seph  Thorndyke,  county  horticultural  inspector  for  the  North 
Pasadena  district,  at  the  Colby  Altadena  Nursery,  2130  North  Lake, 
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where  a  small  potted  citrus  tree  was  found  badly  infested.  The  plant 
had  come  from  the  Arcadia  branch  of  this  nursery,  and  was  one  of 
thirteen  delivered  to  the  southwest  corner  property  at  Armanda  and 
Westfjate  streets,  Pasadena.     All  were  found  infested. 

At  the  Arcadia  Nursery,  inspection  revealed  a  well  established  infe.sta- 
tion  of  citrus  white  fly,  D.  citri.  The  stock  in  tliis  nursery  j-ard  and 
lath  house  consisted  of  a  miscellaneous  collection  of  ornanuMitals,  includ- 
ing many  preferred  hosts,  among  the  citrus  being  43  dwarf  lemons  or 
limes  in  cans,  later  identitied  as  probably  Kangpur  lime,  an  Indian 
species.  About  100  citrus  trees  were  found  in  nursery  rows  or  cans. 
To  the  knowledge  of  the  foreman,  about  87  dwarf  (Inilian)  limes  had 
been  in  the  lath  house  across  the  road  for  eight  years.  (Prior  to  three 
years  ago  this  nur.sery  had  been  owned  by  John  Bodger,  since  decea.sed.) 

All  citrus  present  were  destroyed  by  burning  and  the  Arcadia 
nursery  placed  under  (puirantinc. 

K.  L.  Wolff,  deputy  horticultural  commi.ssioncr,  was  designated  to 
take  charge  of  this  work  for  the  county  and  Cyril  Gammon  for  the 
state.  A  later  inventory  of  the  nursery  (Augu.st  1,  1927)  showed 
8258  host  plants  of  citrus  white  fly,  5611  in  containers  and  2647  in 
the  ground. 

On  ]\Iarch  27  a  motor-mounted  sprayer  of  the  Department  of  Agri- 
culture from  Sacramento  sprayed  all  broad-leaved  evergreens  in  the 
nursery  with  a  2  per  cent  oil  emulsion.  A  close  inspection  of  the 
brancli  sales  yards  and  nursery  in  Altadena  failed  to  show  any  citrus 
white  fly. 

On  March  'M  both  these  properties  were  sprayed  and  on  April  2  a 
hedge  of  dwarf  citrus  on  the  Ilogan  property  at  Porter  Avenue,  Alta- 
dena, was  sprayed  because  the  origin  of  the  plants  could  not  be  defi- 
nitely determined. 

Running  down  po.ssible  carriers  of  white  fly  from  the  infested  sales 
yard  was  conducted  simultaneously  with  clean-up  procedure  by  11.  J. 
Ryan,  county  horticultural  conuni.ssioner,  and  involved  .searciiing  the 
sales  record  as  far  back  as  1924. 

Two  dwarf  citrus  were  located  at  Duarte  in  the  Harrington  subdi- 
vision on  Highland  Avenue  which  carried  larval  infestation.  They 
were  pulled  up  and  burned. 

On  March  29  a  dwarf  citrus  was  traced  to  the  Jordan  Nursery, 
Bjddwin  Park.  This  was  one  of  two  pureha.sed  at  Arcadia  on  October 
25,  1927  (the  other  had  died)  :  as  it  carried  larval  infestation  it  was 
taken  up  and  burned. 

On  April  '.]  F.  E.  Todd  of  this  department  found  citrus  white  fly  on 
privet  on  the  J.  E.  Talley  i)ro])erty  at  'ISO  Huntington  Drive,  and 
county  inspectors  on  April  4  found  it  on  the  jjroperty  of  A.  L.  Parker, 
400  Huntington  Drive.  The  next  day  (April  5)  infestation  was  found 
on  the  property  at  418  Huntington  Drive.  Ryan  secured  i)ermission 
to  destroy  all  infested  plants.  Subsecpient  evidence  indicated  that 
infestation  was  carried  and  was  not  a  natural  spread.  On  April  7 
all  plants  in  adjoining  and  adjacent  properties  were  sprayed. 

On  April  16  a  potted  dwarf  lime  located  in  Altadena.  184.5  .Mcinlo- 
cino  Lane,  was  burned.  Tliis  j)lant  wa.s  i)urcha.sed  at  Arcadia  March 
10.  1928.  and  all  insects  comprising  the  infestation  were  in  the  larval 
stage. 
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On  April  17,  b}-  tracing  a  sales  slip,  it  \va,s  found  that  six  dwarf 
[imes  had  been  delivered  to  Pioneer  Nursery,  Monrovia,  in  IMarch. 
L'pon  invest i<j:at ion  on  April  18,  we  found  these  plants  infested  and 
idult  white  %  emerging.  As  an  added  precaution  the  plants  were 
immediately  dusted  with  nicotine  to  kill  adults  and  burned  on  the 
>aine  day.  An  April  19  all  host  plants  in  tlie  nurser}'  were  sprayed 
\m\  all  those  listed  under  Quarantine  Order  No.  11  were  placed  under 
quarantine.  On  ^lay  16,  under  innnediate  supervision  of  the  county 
nspector,  all  host  plants  in  the  lath  house  under  quarantine  ware  again 
sprayed,  and  on  May  22  were  defoliated,  with  the  exception  of  six 
aoxwoods  tliat  were  destroj'ed. 

On  April  24  a  golden  privet  at  512  West  Palm  Street,  Monrovia, 
rt'as  found  infested.  Only  a  few^  old  leaves  carried  larvae,  but  there 
ivas  evidence  of  adult  emergence  and  this  plant  was  immediately 
lestroyed.  On  the  25th  all  hosts  on  the  property  and  two  adjoining 
ivere  sprayed.  As  tliis  property  was  formerly  part  of  a  commercial 
^rove  it  contained  many  large  citrus. 

On  April  26  there  was  found  at  1104  La  Cadena  Street,  Arcadia, 
i  Valencia  orange  tree  (about  3  feet  high)  set  out  last  July,  pur- 
dia.sed  from  the  Diamond  Nursery,  which  showed  a  slight  infestation. 
Subsequent  information  proved  it  had  originated  in  the  Arcadia  sales- 
^ard.  On  April  27  this  tree  was  destroyed  and  the  premises,  together 
ivith  those  adjoining,  were  sprayed. 

On  information  furnished  at  the  Arcadia  salesyard  that  dwarf  citrus 
lad  been  sent  to  Seemans  Nursery  at  Encinitas,  San  Diego  County, 
R.  R.  ^McLean,  county  horticultural  commissioner,  was  able  to  locate 
;he  stock,  which  was  found  to  carry  infestation.  This  nursery  was 
mmediately  placed  under  (juarantine  and  sprayed  on  April  3  under 
he  supervision  of  the  State  Department  of  Agriculture. 

On  May  4  the  Los  Angeles  County  horticultural  commissioner's 
)ffice  made  a  check  of  the  host  plants,  name  and  number.  This  list  was 
sa.sed  on  Quarantine  No.  11,  and  showed  4452  host  plants.  A  supple- 
mentary list  based  on  the  state's  host  list  to  date  included  213  more 
lost  plants. 

Permission  to  destroy  host  plants  at  tlie  Arcadia  nursery  was  secured 
3n  ]\Iay  26,  1928,  by  Deputy  Horticultural  Commissioner  Wollf.  It 
ivas  found  that  to  make  procedure  legally  correct  the  nursery  must  be 
iiade  a  white  fly  area,  which  was  done  by  proclamation  June  9,  1928; 
jrubbing  out  the  plants  and  burning  started  June  18  and  was  com- 
pleted the  same  week.  There  were  still  left  in  the  nur.sery  273  plants 
based  on  the  supplemental  host  list  of  the  State  Department  of  Agri- 
ndture,  ^lay,  1927,  and  these  were  destroyed  July  17,  1928,  thus  com- 
pleting tlie  preliminary  work  of  treatment  and  destruction  of  host 
|)lants. 

During  the  period  following  the  clean-up,  intensive  inspection  was 
made  in  all  localities  where  the  white  fl^'  had  been  found.  This  was 
followed  up  with  respraying  of  all  properties  where  white  fly  was 
found,  and  also  adjoining  properties  were  sprayed.  In  some  cases  this 
was  extended  still  further.  No  living  white  fly  was  found  on  tlie  Har- 
rington place  at  Duarte.  Dead  larvae,  presumably  destroyed  by  the 
spraying  of  April  2,  were  found  on  an  orange  tree  located  some  feet 
from  the  infested  dwarf  citrus.  Tlu!  finding,  however,  is  evidence  that 
the  species  had  spread  from  the  original  infestation.     Since  our  spray- 
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iiifr.  IK)  liviii<r  wliitc  fly  has  been  found  in  any  of  the  former  sites.  The 
hist  inspection  was  made  between  July  16  and  24.  Lack  of  funds 
hampered  the  furtlier  work  of  eheekin<;  or  inspection  during  the  sum- 
mer. It  is  interestinjr  to  record  that  the  citrus  white  fly  was  intercepted 
not  less  than  tliree  times  durin<?  1928  on  {gardenia — at  Pomona,  Los 
An<reles  County;  Ilemet,  Riverside  County,  aiul  Oroville.  Butte  County. 

Early  in  the  year  infestation  appeared  at  Ilammonton,  Yuba  County, 
where  only  eifrhty  host  trees  were  found. 

A  spot  infestation  not  previously  reported  was  found  in  Yuba 
County. 

In  the  control  area  in  Sacramento  and  Marysville-Yuba  City  areas 
the  results  of  sprayintr  have  been  reported  in  a  special  article  which 
appeared  in  the  Monthly  Bulletin  report  for  the  calendar  year  of  1927. 

With  the  completion  of  the  sj)rayin<r  season  of  192S  the  special  fund 
created  to  fiiumce  the  white  fly  work  became  depleted  and  all  work  was 
discontinued,  nuikin<r  im])()ssil)le  further  sumnu'r  inspection.  In  Octo- 
ber a  special  fund  of  $18. 900  was  nuide  available  to  finance  this  project 
and  the  sprayinpr  started  about  December  1.").  but  weather  conditions 
hindered  the  application  of  spray  material  this  year. 

To  safeji^uard  aprainst  new  white  fly  establishment  in  the  southern 
part  of  tlie  state  it  is  considered  advisable  to  resrularly  inspect  citrus 
orchards  in  the  localities  where  infestation  was  noted,  and  perhaps  for 
several  seasons  to  follow  up  with  spraying  in  parts  of  Los  Angeles, 
San  Diego  and  San  Bernardino  counties. 

The  further  finding  of  white  fly  in  Oroville  as  a  result  of  inspections 
raises  the  (piestion  as  to  whether  it  was  eradicated  tliere  in  1!)07.  The 
evidence  is  about  e(|ual  both  ways.  Only  a  scattering  infestation 
exists,  the  insect  having  been  found  at  twelve  different  sites  in  the  city 
limits,  one  in  a  district  outside  of  the  zone  of  the  1907  eradication 
ftieasures.  It  was  also  found  in  the  courthouse  yard,  where  the  trees 
were  given  a  fumigation  under  tents  and  not  cut  back  or  defoliated. 
The  infested  blocks  are  scattered,  being  at  both  ends  of  the  city  and 
in  the  center.  It  may  be  said  with  ecpial  assurance  that  after  a  period 
of  twenty  years  it  is  natural  to  assuiiu'  that  a  heavier  and  more  general 
infestation  would  be  i)resent.  and  that  it  would  have  been  found  in  the 
natural  course  of  insj^ections  made  from  time  to  time. 

The  situation  in  regular  areas  of  infestation  is  j)resented  by  a  series 
of  graphs,  which  cover  such  data  as  can  be  presented  in  this  manner. 

From  the  standpoint  of  bringing  about  a  numerical  reduction  in  the 
white  fly  jiopulation,  experience  j^oints  to  the  fact  that  this  could  be 
accomplishecl  by  a  summer  and  winter  campaign.  Such  process,  how- 
ever, would  be  costly,  a,s  there  would  be  an  added  number  of  summer 
hosts  which  would  have  to  be  sprayed  and  much  trouble  would  arise 
from  unavoidable  danuige  to  flower  beds  and  gardens. 

A  very  material  decrease  has  been  affected  in  insecticide  costs  along 
two  different  lines;  one  in  the  reduced  price  of  standard  commercial 
compouTuls,  the  other  by  developing  special  emulsions  that  can  be  pur- 
chased at  lower  costs.  Where  insecticides  formerly  cost  $1  per  gallon, 
the  price  during  the  jjrcsent  .sea.son  is  22.8  cents  per  gallon  f .  o.  b. 
Sacranu'nto. 

Furtlier  advancemtiit  in  sprayer  efficiency  and  accessories  has  been 
made  by  the  e(piii)ment  of  three  sprayers  with  combination  guns  which 
remove  entirely  the  delays  caused  by  changing  from  pole  to  gun.     In 
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ordinary  sprayin<;  these  chanfjes  occur  from  36  to  7.j  times  per  day  of 
eijrht  hours,  with  one  minute  as  the  most  rapid  change  possible.  Twelve 
such  guns  are  in  operation. 

At  the  close  of  the  calendar  year,  including  the  build-up  during  the 
summer,  it  is  believed  conservative  to  say  that  tlie  reduction  is  better 
than  9[)  per  cent  in  all  treated  areas. 

WALNUT  HUSK  FLY,  RhagoUtis  juglandis 

Our  report  made  in  1926  that  walnut  fly,  Rhagoletis  juglandia,  was 
])resent  in  California  in  the  Chino-Pomona  district,  has  been  confirmed 
by  the  rearing  of  specimens  by  Armitage  at  Los  Auirelcs  which  have 
been  identified.  Delay  in  establisliing  its  identity  was  due  to  the  fact 
that  larvae  sent  for  determination  in  1926  to  Prof.  II.  J.  Quayle  at 
Riverside  as  representing  the  species  were  in  reality  a  scavenger, 
Eujcsta  notato,  which  is  common  in  infested  nuts  and  gains  admi.ssion 
after  the  operation  of  the  walnut  fly  has  cau.sed  a  decayed  area  to 
appear  in  the  nut  husks.  This  walnut  fly  is  one  of  the  Trypetidae  or 
true  fruit  flies.  The  genus  to  which  it  belongs  includes  two  other 
destructive  species,  botli  native  to  the  United  States,  the  so-called 
railroad  worm,  and  the  cherry  fruit  fly;  respectively,  Rhagoletis 
pomonella  and  R.  cingulata. 

This  species  of  walnut  fly  was  first  described  from  cultivated  walnuts 
in  Arizona.  It  is  recorded  from  an  introduced  host,  and  has  not  yet 
been  found  in  the  native  black  walnuts  in  the  Chino  district.  It  has 
a  single  annual  brood,  though  there  is  evidence  that  a  small  portion 
of  the  pupae  do  not  emerge  till  the  second  year. 

Immediately  following  the  report  of  the  introduction,  Cyril  Gammon, 
field  a.ssi.stant,  was  assigned  to  make  a  survey  as  to  its  possible  dis- 
tribution and  to  test  out  possible  methods  of  treatment  for  so-called 
"stick-tights,"  or  walnuts  with  part  of  the  husk  adhering  to  them,  as 
it  has  been  found  that  such  nuts  may  act  as  carriers  of  the  pupae  to 
new  di.stricts.  As  a  direct  result  of  his  inspections,  infested  groves  in 
Pomona,  Spadra  and  Walnut  have  been  found. 

Test  treatments  of  "stick-tights"  to  determine  the  possibility  of 
treating  all  such  walnuts  as  a  condition  of  certification  or  movement 
have  involved  a  wide  group : 

1.  Dipping  in  the  standard  walnut  bleaching  solution. 

2.  Vacuum  fumigation  with  hydrocyanic  acid. 

3.  Vacuum  fumigation  with  carbon  disulfide. 

4.  Atmospheric  fumigation  with  liydrocyanic  acid. 

5.  Hot  water  treatments  at  a  temperature  varying  from  110  to  125 
degrees  Fahrenheit. 

6.  Hot  air  treatments. 

7.  Steam  treatments. 

In  some  of  the.se  cases  100  per  cent  kill  was  obtained  and  especially 
in  one  ca.se  of  vacuum  fumigation  100  per  cent  kill  was  evident.  Other 
tests  have  not  been  given  the  final  check,  as  time  .sufificient  to  determine 
results  has  not  elapsed. 

Among  the  hot  air  treatment.s,  lo  hours  at  112  degrees  secured  100 
per  cent  in  one  type  of  dehydrator.  This  is  ai)plicable  to  green  nuts 
only  as  when  applied  to  dried  nuts  the  kernels  are  visibly  afi'ected. 
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A  steam  treatiiiciit  wlicrcby  ilic  nuts  are  exposed  to  hot  vapor  at 
a  niaxiiiiuni  of  210  (lejrrees  Fahreiilieit  for  100  seeoiuls  offers  eonsid- 
erable  promise  and  in  preliminary  tests  has  produeed  a  complete  kill 
of  pupae  placed  beneath  the  husk  of  walnuts  so  exposed.  No  injury 
to  the  flavor  of  the  nuts  is  noticeable.  While  this  treatment  lends 
itself  to  packintr  house  procedure,  it  is  not  practicable  for  treatment 
on  the  ranch.  While  it  nmy  be  considered  desirable  to  develop  a  ranch 
treatment,  any  decentralization  of  treatment  would  tend  to  increase 
the  hazard  of  distribution. 

The  fact  can  not  be  ijrnored  that  any  projrram  lo<)kin<;  to  the  control 
of  distribution  of  this  sjx'cies  will  meet  with  many  obstacles,  due  to  the 
jrreat  ditliculty  in  controlling:  the  host  channels. 

EJuHjohtis  juglandis  is  the  fir.st  fruit  fly  of  economic  importance  to 
be  introduced  into  the  state,  and  if  present  indications  are  confirmed, 
a  well-developed  program  of  control  will  have  to  be  developed  and 
carried  out  to  prevent  serious  injury, 

VEGETABLE  WEEVIL,  Listrodcres  ohliquus 

Work  with  this  species  has  been  in  the  nature  of  a  continuation  of 
last  year's  pro<rram.  Two  separate  surveys  were  run,  the  first  in 
the  early  jiart  of  the  year,  and  the  second  in  December.  These  covered 
eighteen  counties,  eifjlit  of  which  were  found  infested.  Xapa  and  Santa 
Cruz  counties  were  added  to  the  list  of  those  previously  infested. 
During:  the  second  survey  no  new  territory  was  added,  but  the  species 
was  found  for  tlie  first  time  on  a  native  aster.  Aster  chilensis,  which, 
from  preliminary  observation,  .seems  to  be  a  favored  ho.st. 

Intensive  field  obsen-ations  on  the  seasonal  activities  of  tlie  weevil 
were  conducted  by  a.ssistants  Lewis*  and  Gammon.  These  covered 
particularly  the  .seasoiuil  activity  of  the  weevil,  its  aestivation  in  the 
summer  and  emergrence  in  the  early  winter. 

A  number  of  field  ai)plications  of  jjoison  bait  have  been  made  and 
about  seven  acres  treatecl  in  Santa  Cruz  and  Santa  Clara  counties. 

During:  1}128  thirty-two  difTerent  kinds  of  bait  were  prejiared  and 
tests  made  in  an  endeavor  to  .secure  a  compound  attractive  to  the  adult 
weevils,  and  discover  to  what  extent  they  will  leave  their  native  hosts 
and  food  plants  to  come  to  it.  As  hig:li  as  IX)  per  cent  kill  has  been 
obtained  in  cag:e  tests  with  preferred  foods  available. 

In  connection  with  the  treatment  of  veg:etables  with  different  fumi- 
g:ants  to  destroy  possible  weevil  (larval)  infestation.  investig:ations  luive 
been  made  to  test  the  adaptability  of  two  compounds  by  vacuum  fumi- 
gation.    The.se  compounds  were: 

1.  Carbon  disulfide,  plus  carbon  dioxide. 

2.  Ethylene  dichloride. 

In  each  ca.se  the  following  vegetables  were  tried: 

1.  Broccoli.  6.  Cabbage. 

2.  Spinach.  7.  Celery. 

3.  Turnips  (white).  8.  Heets! 

4.  Carrots  (bunches).  J).  Lettuce. 

5.  Asparagus. 

Te.sts  with  carbon  disulfide  j)lus  carbon  dioxide  CSj-fCO^  were  car- 
ried out  at  tlie  standard  .seiiedules  for  tuber  moth.     The  tuberous  rooted 
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vegfctablos  apparently  liad  considerable  resistance  to  the  effects  of 
funiipration.  A  number  of  them  are  sold  with  their  tops  on  and  these 
leafy  parts  were  injured  to  the  point  of  affecting  their  sale  value,  as 
they  show  a  rapid  decomposition  and  slimy  rot.  Broccoli,  while  not 
apparently  injured,  took  on  a  rich  yellow  color  and  when  cooked  had 
a  decided  difference  in  taste  from  the  untreated.  Beets,  also,  while 
showing  no  injury,  developed  a  decidedly  unnatural  ta.ste. 

In  the  tests  with  ethylene  dicldoride  even  more  severe  injury  was 
noted  than  with  carbon  disulfide.  In  this  treatment  the  color  of  certain 
vegetables  was  visibly  affected.  Asparagus  treated  for  one  hour  at 
standard  schedules  .shows  a  distinct  rose  color. 

It  is  very  desirable  that  a  treatment  be  developed  to  effect  control 
of  this  species  when  in  the  larval  stage.  There  remains  still  one  po.s- 
ible  utility,  ethylene  oxide,  a  supply  of  which  has  been  secured  from 
the  United  States  Bureau  of  Entomology  through  courtesy  of  Perez 
Simmons,  in  charge  of  the  dried  fruit  insect  laboratory  at  Fresno. 

POTATO  TUBER  MOTH,  PhtJiorimaea  operculella 

To  prevent  potatoes  acting  as  carriers  of  tuber  moth,  four  vacuum 
fumigators  have  been  available  for  treating  them,  one  a  new^  plant  at 
Del  ]\Ionte  Junction. 

Since  this  fumigation  has  proved  so  satisfactory,  there  seems  to  be 
a  general  tendency  to  discontinue  the  certification  of  potatoes  as  to 
origin  in  fields  free  from  moth  infestation,  and  make  vacuum  fumiga- 
tion mandatory  for  all  potatoes  from  this  state.  During  the  year  the 
state  of  Utah  has  changed  to  include  such  provisions  and  the  Canadian 
government  has  lifted  its  embargo  on  California  potatoes  and  now  will 
accept  the  California  certificate  of  fumigation. 

Regulations  governing  this  treatment  provide  that  only  potatoes 
apparently  free  from  tuber  moth  infestation  shall  be  allowed  move- 
ment, the  basis  for  tolerance  by  fumigation  being  that  the  fumigation 
can  reasonably  be  relied  upon  to  take  care  of  that  hazard  lying  beyond 
human  ability  to  inspect  for  this  insidious  species. 

Furtliei-  it  is  entirely  erroneous  to  believe  that  the  California  Depart- 
ment of  Agriculture  establishes  the  regidations  on  early  potatoes,  as 
our  only  motive  is  to  conserve  all  possible  markets  for  this  crop. 

During  1928,  257^  carloads  moved  under  fumigation  certificate.  Not 
one  ton  of  these  could  have  moved  without  the  fumigation  methods. 
These  were  sent  to  the  following  states: 

Oregon   158     cars 

Washington 35     cars 

Utah    254  cars 

Idaho 7     cars 

Canada 2     cars 

L.  C.  L.  miscellaneous 30     cars 

Total 257i  cars 

TREATMENTS 

Vacuum  fumigation  tests  have  been  made  with  a  nuiiibci-  of  the  newer 
insecticides,  particularly  with  a  view  to  securing  information  on  what 
concentrations  are  liable  to  explosion.     Compounds  thus  tested  are : 
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1.  Carbon  disulfide  in  combination  with  nitrogen. 

2.  Ethylene  diehloride. 
-S.  Ethyl  formate. 

4.  Efthylene  bromide. 

Of  partieiilar  intere.st  is  the  development  of  nitrogen  in  combination 
with  carbon  disulfide  to  reduce  explosion  hazard.  It  has  been  our 
belief  that  this  comj)ound  would  lend  itself  for  use  in  this  combina- 
tion and  would  be  free  from  the  undesirable  feature  of  freezing,  which 
causes  trouble  with  eai-bon  dioxide  in  cool  weather.  Cost  has  been 
the  limiting  factor,  but  a  source  of  commercial  nitrogen  recently  has 
been  developed.  Investigations  made  confirmed  our  previous  belief 
and  show  that  the  value  of  this  gas  parallels  carbon  dioxide.  As  a 
result  of  these  findings,  four  commercial  fumigators  have  been  equipped 
for  use  of  the  nitrogen  combination  in  the  treatment  of  potatoes,  dried 
fruit  and  almonds. 

In  the  development  of  vacuum  fumigation  in  California,  one  new 
potato  fumigator  lias  been  installed  at  Del  Monte  Junction  and  a 
second  plant,  the  largest  in  the  state,  has  been  built  for  commercial 
purposes  at  San  Francisco  by  the  California  Cotton  ]\Iills.  The  latter 
is  equipped  to  treat  with  either  hydrocyanic  acid  gas.  carbon  disulfide, 
or  formaldehyde.  Five  approved  fumigation  plants  for  the  treatment 
of  potatoes  in  interstate  commerce  now  are  available.  For  shipments 
originating  within  their  resjx'ctive  counties,  two  more  can  be  added. 
During  the  year  nursery  stocks  have  been  certified  for  iuovement  after 
treatment  by  vacuum  fumigation  as  follows  (records  furnished  by 
horticultural  commi.ssioners)  : 

VE.NTURA    COUNTY 

For  pliintiiiK  in  county  : 

Walnut.s   22,473 

Oranjrc  (Valencia) 80.587 

OranRo   (.\nvol)    10.020 

I^emon 13,645 

Tangerine 75 

Grapefruit   4.304 

Total l."n.ll3 

Seed   bed  stock 11.3,100 

ORANGE    rOfNTY 

Citrus   20,778 

Avorndo    1.025 

Deciduous    5.960 

Ornamentals    705 

Seed   l)ed   stock 10.800 

Total. 54.358 

LOS  ANGELES   (Commercinl  t'nit) 

Citrus  and   ornamentals 21.000 

Sopd   bed   stock l.'?2.000 

Nursery   stock    (trees) 386,671 

Totiil    plants    510.571 

Grand  total 818.142 
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To  prevent  picking  boxes  acting  as  carriers  of  mealybugs,  there  have 
been  several  additions  to  treating  eciuipinent,  notably  a  large  double 
tunnel  outfit  at  La  Verne  Citrus  Growers  Association  and  also  one  at 
the  Canoga  Citrus  Association  at  Owensniouth,  Los  Angeles  County. 
It  has  been  possible  to  fix  a  standard  schedule,  which  is  a  temperature 
of  not  less  than  210  degrees  in  the  tunnel,  with  an  exposure  of  the 
boxes  thereto  for  not  less  than  100  seconds.  All  sterilizers  are  to  be 
equipped  with  heat  controls. 

DATE  PALM  SCALE,  Parlatoria  blanchardi 

During  the  year  the  state  has  made  available  $25,000  in  emergency 
funds,  which  in  combination  ■with  a  federal  appropriation,  are  to  be 
used  in  the  eradication  of  Parlatoria  scale. 

Under  cooperative  arrangement  this  ofifice  will  work  on  the  investi- 
gation of  different  treatments  of  offshoots  to  destroy  possible  infesta- 
tion by  this  insect.  Tliis  work  has  been  planned  with  the  United  States 
Plant  Quarantine  and  Control  Administration  and  their  representative 
in  charge  at  Indio,  B.  L.  Boyden. 

ELM  LEAF  BEETLE,  GalUrucella  luteola 

There  has  been  a  considerable  spread  since  the  original  finding  of 
elm  leaf  beetle  in  Fresno.  The  general  area  where  infestations  may 
be  found  would  cover  a  belt  in  the  San  Joaquin  Valley  extending  from 
Merced  to  a  point  below  Bakersfield. 

In  July,  1928,  the  beetle  was  taken  at  Roseville,  Placer  County,  under 
conditions  that  seem  to  point  to  its  presence  there  for  two  or  three  years. 
Practically  every  elm  tree  in  Roseville  showed  infestation. 

This  new  location  carries  more  potential  danger  than  any  heretofore 
recorded,  due  to  its  proximity  to  Sacramento,  with  an  elm  tree  popula- 
tion probably  greater  than  any  other  city  in  California. 

The  problem  of  adequate  spraying  will  require  decisive  action  by 
each  city  having  elms,  as  tliis  species  under  California  conditions  is 
relatively  more  destructive  than  in  the  ea.stern  states,  because  of  the 
long  period  of  summer  weather  giving  rise  to  numerous  generations 
of  beetles.  This,  together  with  the  lack  of  summer  rains,  plus  high 
temperatures,  makes  for  continual  defoliation,  with  no  chance  for 
recovery  and  intense  injury  from  sunburn.  There  are  few  elm  trees 
which  can  stand  two  con.secutive  years  of  defoliation,  while  a  large 
portion  of  those  growing  under  urban  conditions  on  streets  will  be 
killed  by  the  first  complete  defoliation.  A  city  can  protect  its  trees 
by  spraying  and  keep  them  or  can  delay  spraying  and  lose  them.  In 
either  case  there  is  a  cost  burden  attached,  but  the  cost  of  removal  of 
large  city  trees  is  vastly  in  excess  of  the  cost  of  spraying.  In  fact, 
the  annual  interest  on  the  sum  required  to  take  out  a  large  elm  tree 
under  city  conditions  will  [)rovide  for  its  annual  spraying,  save  the 
tree  and  assure  it  adequate  protection  again.st  the  beetle. 

Spraying  of  shade  and  park  trees  is  an  entirely  different  problem 
from  orchard  spraying  and  requires  much  heavier  and  more  powerful 
equipment  and  accessories,  but  when  properly  done  the  cost  is  not 
excessive. 
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ALFALFA  WEEVIL,  Phytonomus  posticus 
This  offit'o  participated  in  tlie  annual  survey  to  determine  the  spread 
of  this  species,  jointly  with  the  quarantine  office  in  Honey  Lake.  Lonp 
and  Sierra  valleys  and  other  sections  of  Lassen.   Plumas  and  Sierra 
counties.     There  has  been  a  rather  limited  spread  during  15)28. 

EUROPEAN  EARWIG,  Forfictda  auricularia 

This  species  has  been  taken  during:  1928  in  San  Francisco,  and 
Oriek  in  Humboldt  County,  showing  spread  also  in  the  older  areas  of 
infestation. 

A  quarantine  around  the  infested  district,  without  complete  restric- 
tion, has  been  suggested  against  all  products  from  the  infested  districts 
of  Oregon  and  Washington.  However,  any  regulation  would  fail, 
because  countless  mean.s  of  carriage  in  addition  to  those  which  can  be 
covered  by  quarantine  procedure  make  this  impractical. 

MISCELLANEOUS   ACTIVITIES 

These  include  applications  for  testing  insecticides,  information  as  to 
the  identity  of  noxious  species  and  assistance  in  the  control  of  specific 
insects.  Testing  of  insecticides  has  been  limited  in  its  scope  and 
devoted  largely  to  special  compounds  that  show  possibilities  of  pos.sess- 
ing  merit  over  present  practice.  In  this  connection  tests  have  been 
made  with  certain  contact  comjiounds  of  the  pyrethrum  group,  both 
against  the  Harlequin  cabbage  bug  and  bean  thrips  on  pears,  which 
have  been  reported  under  sjiecial  rejiorts. 

Work  also  has  been  done  with  two  types  of  carbon  disulfide  emul- 
sions used  as  soil  fumigants  against  white  grubs.  Certain  oil  com- 
pounds have  been  tried  a<rainst  the  mealy  plum  louse  with  a  view  to 
develoi)ing  a  timely  spray  program  before  the  fruit  matured  to  the 
extent  that  the  insecticide  containing  oil  removes  the  bloom. 

Park  elms  at  Oroville  and  ]\Iarysville  have  been  treated  to  control 
European  elm  .scale  in  cooperation  with  the  city  government  and  in 
exchange  for  water  supplied  in  the  white  fly  campaign. 

Extensive  tests  were  made  with  oil  emulsions  in  an  effort  to  reduce 
cost  of  material  used  against  citrus  white  fly. 

We  have  cooperated  with  the  Western  Plant  Quarantine  Board, 
particularly  in  connection  with  mandatory  treatment  as  a  condition 
of  interstate  movement  of  agricultural  |iroducts.  At  the  tenth  annual 
conference  of  that  body  we  presented  a  manuscript  of  the  data  com- 
piled on  this  subject.  The  results  were  evidenced  during  the  year  in 
the  opening  for  the  first  time  of  the  markets  of  Canada  to  California 
potatoes.  Among  other  iinj)ortant  considerations  before  that  board  is 
the  possibility  of  develo|)iiig  methods  of  milling  and  handling  alfalfa 
meal  that  will  assure  against  carrying  alfalfa  weevil  throughout  the  year. 

During  August  the  Senior  Entomologist  attended  the  Fourth  Inter- 
national Congress  of  Entomology  at  Cornell  University,  Ithaca,  New 
York,  and  while  there  studied  methods  in  the  control  of  a  number 
of  the  more  important  foreign  insects  established  in  the  eastern  United 
States. 

Fourteen  states  were  visited,  and  first-hand  information  obtained 
on  European  corn  borer,  satin  moth,  European  earwig,  gyp.sy  moth, 
browntail    moth,    hag   moth,   apple   and    thorn   skeletonizer,   Japanese 


MONTHLY   BULLETIN  683 

beetle,  wliite  ])iiie  blister  rust  and  Oriental  fruit  moth.  It  was  also 
possible  to  study  methods  applied  by  the  United  States  Plant  Quaran- 
tine and  Control  Administration  in  the  treatment  at  the  'jiorts  of  New 
York  and  Boston  of  cotton,  broom  corn  and  European  chestnuts. 

At  the  Cornell  conference  the  rare  opportunity  was  alTorded  to  confer 
with  foreijjn  entomolojjists  from  27  different  countries  relative  to  prob- 
lems of  mutual  interest,  and  assurance  of  future  exchange  of  informa- 
tion, obtainable  in  no  other  way,  was  gained. 

Requests  for  information  and  assistance  from  a  number  of  different 
.states  and  foreign  countries,  limited  largely  to  vacuum  fumigation  and 
bulb  dipping  equipment,  have  been  received.  We  have  handled  six 
sets  of  suggestions  on  vacuum  fumigators,  the.se  being  divided  as  fol- 
lows: 4  to  Syria,  Smyrna  and  vicinity;  4  to  Iraq,  Basra  and  vicinity; 
2  to  South  Africa ;  2  to  Portuguese  East  Africa.  The  tolerance  induc- 
tion by  the  federal  government  on  imported  dried  fruits,  especially 
fig.s,  has  undoubtedly  created  a  serious  interest  in  this  method. 

There  have  been  no  untoward  outbreaks  of  insects  during  the  year 
to  cause  particularly  heavy  losses.  One  species,  the  Great  Basin  tent 
caterpillar,  appeared  in  unusual  numbers  all  along  the  Sierra  Nevadas, 
but  confined  its  attack  largely  to  wild  plants  mostly  of  the  genus 
Ceanothus,  though  in  Lassen  County  it  was  reported  feeding  on  prune 
foliage. 

A  number  of  changes  have  been  made  in  personnel.  Harry  Stiner, 
field  assistant,  was  succeeded  by  Clifford  Clower  in  January.  Frank 
E.  Todd,  entomologist,  was  transferred  from  the  white  fly  project  to 
assume  charge  of  apiary  inspection.  In  August  Hartford  H.  Keifer 
was  appointed  laboratory  assistant,  taking  charge  of  the  collection  and 
identification  work.  Harold  C.  Lewis,  assistant  entomologist,  with 
the  department  five  j^ears,  resigned  to  take  effect  December  1. 

PLANT  PATHOLOGY* 

VIRUS   DISEASE   OF    ROSES 

Following  a  report  from  eastern  recipients  of  rose  stock  propagated 
in  California  to  the  effect  that  some  of  such  stock  was  infected  with  a 
disease  of  a  chlorotic  and  virus  nature,  a  search  was  made  in  nurseries 
f'nd  elsewhere  by  this  office  to  ascertain  whether  or  not  virus  diseases 
A\ere  in  ro.ses  in  California.  At  first,  the  search  was  centered  upon 
rose  plants  in  those  districts  in  which  the  stock  was  reported  to  have 
been  propagated  and  in  which  much  of  that  industry  has  been  cen- 
tralized. Those  di.stricts  lie  in  Alameda,  San  Francisco,  San  Mateo 
and  Santa  Clara  counties.  Later,  the  .search  Avas  extended  into  South- 
ern California.  Plants  in  greenhouse  and  field  were  examined.  The 
results  of  the  searches  indicate  that  there  was  no  visible  evidence  of 
an  infectious  virus  disease  on  roses  in  this  state. 

In  the  course  of  the  search,  plants  were  examined  at  four  different 
periods  extending  over  the  propagating  sea.son.  Particular  attention 
was  given  to  Manetti  root  stock  on  Avhich  the  reported  diseased  plants 
had  been  budded.  In  addition,  the  mother  plants  (Madame  Butterfly 
and  Premier)  from  which  the  buds  had  been  taken  were  kept  under 
observation. 


•  Report  by  D.  G.  Milbratli,  Senior  Plant  Pathologist.  Sacramento. 
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In  one  instance,  a  few  suspicious  plants  in  a  greenhouse  were  found 
and  an  infection  test  was  planned  and  carried  out.  The  stock  consisted 
of  roots  of  ^lanetti  and  tops  of  Claudius  Pernet.  Aphids  {Myzus 
rosarum  and  Macroaiphum  rosae)  were  collected  from  rose  plants  of 
normal  appearance  and  in  a  location  remote  from  the  preenhouse  with 
the  suspected  plants.  About  half  of  the  lot  of  aphids  was  permitted 
to  feed  on  the  leaves  of  suspected  jilants  for  a  period  of  48  hours. 
They  were  then  transferred  to  apparently  normal.  youn<r  and  vigor- 
ously frrowinjr  plants  (Madame  Butterfly  on  Manetti  roots)  held  under 
control  in  muslin  covered  cadres.  The  other  half  of  the  aphids  which 
were  considered  noninfectivorous  was  transferred  to  similar  plants  in 
another  cajje.  As  a  further  check,  jjlants  were  held  in  a  third  cajre 
without  exi)osure  to  aj)hids.  Observations  durin«r  a  period  of  six 
months  led  to  the  conclusion  that  the  chlorotic  condition,  originally 
found,  was  not  transmissible  by  means  of  aphids,  the  carriers  employed, 

TOMATO   CANKER 

This  office  was  informed  in  September  by  Michael  Shapovalov,  T^.  S. 
Department  of  Agriculture,  of  his  discovery  of  the  disease  known  as 
bacterial  canker  in  two  fields  of  tomatoes  in  this  state.  A  further  and 
extended  .search  by  him  did  not  disclose  any  other  infected  fields.  One 
of  the  fields  reported  was  situated  in  Stanislaus  County  and  contained 
Ked  Pear  and  Stone  varieties  of  tomatoes;  the  other  field  was  situated 
in  Ventura  County  and  contained  Globe  and  Stone  varieties. 

This  di.sease  is  cau.sed  by  the  bacterium  Aplanohacter  michiqanene. 
The  infectious  causal  organism  can  be  carried  on  the  seed.  When  the 
disea.se  has  gained  a  foothold  in  a  community  it  spreads  very  readily, 
as  shown  by  the  wide  distribution  in  other  states. 

On  receipt  of  the  report,  this  office  communicated  immediately  with 
the  horticultural  commi.ssioners  of  the  two  counties  concerned  and 
solicited  cooperation  in  an  attempt  to  prevent  the  spread  of  the  disease. 
In  both  instances,  owners  of  the  fields  agreed  to  forego  i)lanting 
tomatoes  on  the  involved  land  for  several  years  at  least. 

OZONU'M    IU)f)T    ROT 

In  August,  1928,  this  office  was  informed  of  an  infection  by  Ozonium 
omnh'orum  in  the  soil  of  the  government  date  gardens  at  Indio.  An 
investigation  was  made  immediately.  It  was  found  that  the  .soil  of  an 
area  of  about  four  acres  presented  a  ca.se  of  (l(>finite  infection. 

To  a.scertain  the  distribution  of  the  fungus  in  California.  C.  E. 
Scott  was  a.ssigned  to  make  a  survej'  of  those  parts  of  the  state  where 
conditions  might  be  favorable  for  existence  of  the  parasite.  In  the 
months  of  August  and  September,  the  period  of  the  year  in  which  evi- 
dence of  infection  in  host  plants  can  be  detected  most  readily,  the 
survey  was  exteiuled  over  Coaehella  Valley,  Imperial  Valley  and  the 
Colorado  River  lands  near  Plythe,  Yuma  and  the  northern  portion  of 
I  ower  California.  Mexico.  Data  collected  have  been  submitted  and 
filed  in  the  department  in  the  form  of  a  detailed  report  by  Mr.  Scott. 

A  brief  summary  of  that  report  is  as  follows:  "With  the  exception 
of  the  Indio  case,  root  rot  is  known  only  on  the  recent  alluvial  .soils  of 
the  Colorado  River  in  the  Palo  Venle  (RIythe)  anrl  San  Pa.squal 
(Bard)   valleys  of  California."      No  ca.se  of  root  rot  outside  of  the 
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governnuMit  date  {rardens  was  found  in  Coaeliclla  Valley.  In  Imperial 
Valley  nothinj;  indicative  of  Ozonium  root  rot  was  found.  It  is  very 
apparent  that  the  infection  at  Indio  is  the  only  one  in  Coaehella  and 
Imperial  valleys.  The  soil  at  Indio  is  not  a  very  recent  alluvial  deposit 
as  in  Palo  Verde  Valley,  San  Pasqual  Valley  and  the  lands  of  the  Colo- 
rado River  in  northern  ^lexico.  In  the  last  mentioned  places  the 
fun<rus  could  liave  been  eithipr  indi^'enous  or  introduced  with  flood 
waters,  but  in  the  Indio  case  no  such  theory  can  be  entertained  and  the 
most  lofjical  surmise  is  that  the  disease  was  introduced  by  means  of 
plants  carried  in  from  infected  areas.  Investigations  by  this  office 
have  been  started  to  determine  the  best  and  most  feasible  methods  of 
eradication  of  the  pest  now  localized  at  Indio,  and  recommendations 
for  such  eradication  will  be  made. 

CORYNEUM    CANKER  OF    CYPRESS 

Observations  during  the  past  two  or  three  years  indicated  a  decided 
increase  in  losses  among  the  Monterey  cypress  trees  in  ornamental  and 
hedge  plantings  in  tlie  vicinity  of  the  south  end  of  San  Francisco  Bay. 
Investigations  made  by  the  office  of  Forest  Pathology  (U.  S.  D.  A.)  of 
San  Franci-sco  revealed  the  presence  of  a  hitherto  unknown  fungus,  to 
which  was  subsequently  assigned  the  damage  noted.  This  disease  is 
also  found  to  some  extent  on  Italian  cypress. 

The  records  of  this  office  now  show  Coryneum  canker  on  cypress  trees 
in  the  following  counties:  Alameda,  Contra  Costa,  Solano,  Sacramento, 
^larin,  San  Francisco,  San  Mateo,  Santa  Clara,  Monterey,  Santa 
Barbara,  Los  Angeles  and  Riverside.  The  disease  has  not  as  yet  been 
noted  in  the  vicinity  of  the  native  trees  on  the  IMonterey  peninsula. 

The  value  of  the  Monterey  cypress  as  an  ornamental  and  as  wind 
breaks,  particularly  for  the  citrus  groves,  justifies  considerable  effort  to 
prevent  further  spread  of  this  destructive  disease  and  keep  it  under 
control  where  it  is  already  established.  In  cooperation  with  our 
Nursery  Service,  a  special  effort  is  being  made  to  locate  all  infected 
nursery  stock  and  destruction  has  been  advised.  Where  old  trees  have 
been  found  infected,  destruction  by  burning  is  advised  to  prevent 
spread. 

ALFALFA   WILT 

A  di.sease  known  as  bacterial  wilt  of  alfalfa  was  reported  as  causing 
injury  to  alfalf  i  in  fields  of  the  State  Land  Settlement  at  Delhi.  When 
this  report  of  the  presence  of  the  di.sease  first  became  known,  it  was 
accepted  by  agricultural  interests  as  a  single  case  which  endangered 
the  remainder  of  the  community  through  the  possibility  of  spread  to 
uninfected  lands.  A  request  for  a  quarantine  on  the  lands  of  the  State 
Settlement  followed.  At  a  conference  on  the  matter  of  controlling  the 
disea.se  in  place  and  of  prevention  of  spread,  it  was  suggested  that  a 
surv-ey  should  be  made  to  determine  its  distribution  in  the  state.  In 
an  unofficial  report  from  Dr.  J.  L.  Weimer,  II.  S.  Department  of  Agri- 
culture, who  made  such  a  survey,  it  became  known  that  a  condition  of 
alfalfa  resembling  bacterial  wilt  was  widesf)read  in  the  territory  lying 
south  of  Stockton  and  extending  to  the  southern  border  of  the  state. 
The  examinations  of  plants  were  made  in  the  field.  In  laboratory 
diagnosis  of  similar  specimens  it  became  evident  that  general  symptoms 
of  the  disease  were  not  always  accompanied  by  the  organism  Bacterium 


686  MONTHLY   BULLETIN 

insidiosum.  As  a  result,  a  now  situation  has  arisen  which  must  be 
cleared  up  before  definite  recommendations  of  control  and  spread  can 
be  made.  The  parts  played  by  early  cnttin«r.  pasturinjr,  renderinfr  and 
irrifration  in  the  creation  oi"  the  condition  of  alfalfa  in  some  fields  in 
the  state  must  be  correlated  with  the  symptoms  which  the  bacterium  is 
capable  of  producing. 

SCLEROTIUM    ROLFSII 

The  first  recoi-dcd  find  in  California  of  SScle  rati  urn  roffsii  was  in  a 
lippia  lawn  in  the  «rardens  of  the  U.  S.  Cotton  Field  St<ition  at  Shafter. 
Owin<r  to  the  larjre  amount  of  injury  caused  to  various  major  crops  by 
this  fungus  in  the  southeastern  states  a  program  of  eradication  was 
recommended  and  was  carried  out  jointly  by  this  oflfice,  the  office  of 
the  horticultural  commissioner  of  Kern  County  and  the  oflficers  in 
charge  of  the  government  station  at  Shafter. 

The  plan  of  eradication  consisted  of  destruction  of  the  host,  applica- 
tion of  an  agent  which  might  be  toxic  to  the  fungus  and  i)lowing  under 
the  top  layer  of  .soil.  Destruction  of  the  host  was  necessary  to  deprive 
the  parasite  of  substance.  This  was  accomplished  by  spraying  800 
gallons  of  crude  oil.  '■]']  degrees  i)lus  Raume.  over  an  area  of  about 
24,000  square  feet.  The  oil  was  ignited  and  permitted  to  burn.  The 
penetration  of  heat  into  the  soil  was  not  sufficient  to  kill  and  destroy  all 
roots  of  the  ho.st,  although  the  roots  rarely  were  deeper  than  four 
inches.  To  supplement  the  heat,  carbon  disulphide  was  injected  into 
the  .soil  to  a  depth  of  two  inches.  It  was  expected  that  the  chemical 
might  have  some  toxic  effect  on  the  mycelium  and  sclerotial  bodies  of 
the  fungus  in  the  .soil.  About  two  months  later  the  whole  area  was 
plowed  under  to  a  depth  of  S  to  10  inches.  Srlcrofium  rolfsii  is  not  a 
deep  soil  fungus;  in  fact,  Taubenhaus  reports  failure  to  obtain  activity 
of  the  finigus  in  soil  at  a  depth  below  five  inches. 

It  is  apparent  that  .soil  moisture  was  the  most  important  influence 
favoring  the  develojnnent  of  the  disease.  Failure  of  the  fungus  to 
spread  over  a  wider  range  than  it  covered  undoubtedly  was  due  to 
insufficient  moisture  in  the  surface  layer  of  soil  adjoining  the  infected 
area.  Dessication  will  be  the  concluding  step  in  the  program  of 
eradication. 

FIO    ENDOSEPRIS 

The  cam|)aign  to  reduce  endosepsis  in  figs  was  carried  out  in  1928 
as  outlined  in  the  eighth  report  of  the  ('Mlifornia  Department  of  Agri- 
culture. The  activities  of  this  office  in  that  campaign  were  varied 
and  in  the  main  consisted  largely  of  coordinating  the  several  agencies 
a.ssoeiated.  C.  E.  Scott,  Assistant  Plant  l^athologist.  acted  as  secretary 
of  the  Fig  Clean-up  Committee.  He  a.ssisted  in  directing  the  survey, 
locating  Caj^ri  fig  trees  and  compiling  reports.  Samples  of  figs  were 
examined  in  the  laboratory  for  horticulttiral  commissioners  and  the 
findings  were  made  available  for  basis  of  abatement  proceedings.  Dur- 
ing the  treatment  ])erio(I.  Scott  a.ssisted  in  organizing  the  work  of 
handling  figs  and  wasps  at  the  Fresno  inseetary  for  a  j)eriod  of  about 
six  weeks. 

L.MIORATORY    DIAGNOSIS 

One  of  the  chief  functions  of  the  office  of  plant  pathology  is  the 
diagnosis  of  pathological  plant  specimens  as  a  means  of  a.ssisting  law 
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onforcenu'iit  oflficers  of  the  state  and  counties.  Our  aim  lias  been  to 
(any  out  the  diajrnosis  and  report  results  as  expeditiously  as  possible 
without  sacrificing  accuracy. 

During  the  year  about  800  specimens  were  placed  on  record.  In 
addition  large  numbers  Avere  presented  for  diagnosis  in  a  less  official 
manner  by  nonofficial  jjersons  calling  at  the  laboratory.  The  host  list 
of  specimens  recorded  and  received  follows: 

Abelia,  Acacia,  Adiantum,  Alfalfa,  Almond,  Amaryllis,  Anemone, 
Annis,  Apricot,  Apple,  Arborvitae.  Aspidistra,  Asparagus,  A.ster, 
Auc'uba.  Avocado,  Balm  of  Gilead.  Banana,  Bean,  I3erberis,  Birch, 
l^lackberry.  Boxwood,  Broom,  Cabbage,  Cactus,  Calla  Lily,  Camellia, 
Carrot,  Cassia,  Cauliflower,  Ceanothus,  Celery,  Cestrum,  Cheriy, 
Chestnut,  Clematis,  Clover,  Cocos,  Coffee  Plants,  Coleus,  Coron,  Coton- 
easter,  Cotton,  Cottonwood,  Crataegus,  Currant,  Cypress,  Dahlia, 
Daphne,  Dogwood,  Eucalyptus,  Euonymus,  Euphorbia,  Fig,  Freezia, 
Gardenia.  Garlic,  Geranium,  Gladiolus,  Grape,  Hippeastrum,  Hop, 
Hemp,  Hypericum,  Hyacinth,  Iris,  Ixia,  Jasmine,  Juniper,  Kale,  Kudzu, 
Larkspur,  Lemon,  Leucojum,  Leiicothoe,  Lilac,  Loganberrj-,  Lonicera, 
I\Iagnolia,  ^lint,  ]\Iyrobolan,  Narcissus,  Nectarine,  Oak,  Oleander,  Olive, 
Orange,  Oregon  Grape,  Pansy,  Parsnip,  Pear,  Pea  (garden).  Peach, 
Peony,  Pepper,  Persimmon,  Phoenix  Canariensis,  Phlox,  Pine,  Pit- 
tosporum.  Plum,  Poinsettia,  Pomelo,  Pomegranate,  Poplar,  Potato, 
Privet,  Prune,  Pyracantha,  Quince,  Radish,  Ranunculus,  Raspberry, 
Rhubarb,  Rose,  Snowball  (Japanese),  Sparaxis,  Strawberry,  Sugar 
Beet,  Sweet  Potato,  Sweet  Pea,  Sycamore,  Tomato,  Trumpet  Flower, 
Tulip,  Tubero.se,  Turf  (Golf  Greens),  Turnip  and  Walnut. 

This  list  includes  a  wide  range  of  plants,  some  of  which  are  orna- 
mentals and  might  be  regarded  as  having  little  importance  in  the 
realm  of  agriculture.  It  is  well  known,  however,  that  many  plants 
accepted  as  purel}'-  ornamental  can  carrj'  some  of  the  diseases  affecting 
agricultural  crops. 

RODENT  CONTROL* 

For  administrative  control  purposes  the  offices  pertaining  to  rodent 
and  weed  control  have  been  combined  under  one  superintendent. 
Because  of  the  close  a.s.sociation  of  duties  in  the.se  two  activities  in  the 
field,  it  seems  desirable  that  they  be  thus  continued  until  weed  work 
reaches  a  growth  where  it  will  be  difficult  for  one  man  to  keep  suffi- 
ciently in  touch  with  all  angles  of  this  important  phase  of  pest  control. 

MUSKRATS 

Ground  squirrels,  pocket  gophers,  rats  and  rabbits  still  retain  first 
rank  in  economic  importance  in  California,  with  some  additional  atten- 
tion to  muskrats  because  of  the  surprising  increase  in  interest  in  this 
animal  from  the  angle  of  fur  farming. 

Generally  speaking,  muskrats  provide  an  appreciable  potential  men- 
ace to  agriculture  in  the  interior  valleys  and  in  other  sections  of  Cali- 
fornia where  irrigation  and  reclamation  works  provide  levees  and 
embankments  for  the  retention  of  flowing  water.  It  has  therefore 
been  neces.sary  for  the  State  Department  of  Agriculture  to  cooperate 
with    the    Fish    and    Game   Division    of   the    Department    of    Natural 

•  By  C.  Olsen,  Superintendent,  Rodent  and  Weed  Control,  Sacramento. 
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Resources  with  a  view  to  limit iiijr  iiuiski-at  farinin<r  to  areas  wliere  no 
evident  menaee  ean  result. 

Muskrats  are  native  in  territories  beyond  the  eastern  mountain 
ranjjes  whieh  shut  California  off  from  the  Great  Basin  and  dest^rts  of 
the  southwest.  Tlie  developin«?  interest  in  raisin^r  these  animals  for 
fur,  however,  has  not  been  confined  to  this  area  and  retjuests  have  been 
made  for  permits  to  handle  them  in  the  drainajjes  of  the  Saeranu'nto 
and  San  Joacjuin  rivers.  It  has  been  considered  one  of  the  responsi- 
bilities of  the  Department  of  A<rrieultnre  to  safe<ruard  ajrrieulture 
a{7ainst  menaciufr  Hoods.  Information  availal)le  indicates  that  if  these 
animals  are  allowed  to  establisii  themselves  without  liindrance  or  regu- 
lation, they  will  mi<rrate  readily  to  new  .sections.  Kej)orts  come  from 
Imperial  X'aljey  to  the  effect  tliat  muskrats  have  come  into  this  area 
naturally  from  the  Colorado  Hiver  (lraina<re,  to  cause  thousands  of  dol- 
lars of  annual  expense  in  control  as  well  as  lo.sses  due  to  loosing  irriga- 
tion waters  from  canals  into  fields  when  undesirable. 

RODENTICIDE   STUDIES 

In  cooperation  with  the  United  States  Biolofrical  Survey,  special 
attention  has  been  fjiven  to  the  matter  of  increasing  efficiency  of 
methods  now  available  for  rodent  control  oi)erations  or  for  develoj)- 
ing  new  methods.  The  United  States  Biological  Survey  has  devoted 
the  fidl  time  of  one  investigator  to  this  subject,  who  cooperates  with 
the  department  and  county  horticultural  commissioners.  From  the 
results  already  obtained,  it  seems  rea.sonable  that  after  a  few  more 
seasons  of  consecutive  investigation  appreciable  .savings  can  be  made 
in  control  materials  by  utilizing  them  when  there  is  a  certainty  tliey 
will  prove  most  successful  as  a  means  of  combat. 

It  has  been  (leveloi)ed  that  thallium  sidphate  is  a  very  satisfactory 
poi.son  to  supplement  strychnine  during  seasons  when  this  material  is  of 
it'duced  value  due  to  climatic  and  feed  conditions.  By  utilizing  thal- 
lium suli)hate,  insteul  of  the  more  costly  gas  methods,  on  grains,  natu- 
rally hull-less,  potted  or  otherwise  treated,  even  during  the  green-feed 
period,  hopeful  results  can  be  obtained.  It  has  been  concluded  that 
further  surveys  are  desirable  to  determine  the  most  effective  poi.sons  in 
the  several  regions  under  varying  climatic  conditions. 

There  is  .still  contention  as  to  the  value  of  phosphorus  compounds 
for  rodent  j)oisons.  This  department  has  been  consistently  on  record 
against  the  use  of  phosphorus  generally  because  of  the  fire  hazard 
involved  and  because  of  lack  of  information  by  users  of  the  methods 
of  preparation  necessary  for  safety.  The  hazard  involved  in  poi.son- 
ing  other  birds  and  animals  witii  phosphorus  is  being  given  considera- 
tion along  with  other  poisons. 

Ground  squirrels  have  been  taken  at  different  seasons  to  determine 
with  a  measure  of  definiteness  what  goes  on  beneath  ground  when 
s(juirrels  do  not  appear  abundant  on  the  surface,  but  when  evident 
that  the  sfpiirrel  jiopulation  for  the  area  is  still  in  existence.  Hiberna- 
tion and  aestivation  are  two  vexing  jn-oblems  and  must  be  .solved  in 
connection  with  control  measures  if  the  full  seasonal  value  of  methods 
against  these  rodents  is  to  be  obtained. 
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PLAGUE   INFECTION 

There  has  be^n  a  more  extensive  finding:  of  bubonic  plajjue  infection 
among  frround  squirrels  than  represents  a  healthy  condition  so  far  as 
menace  to  humans  is  concerned.  Since  the  State  Board  of  Health  is 
in  position  to  intensify  field  operations  in  huntinj;  out  and  isolating 
foci  of  plague  infection,  better  results  can  be  obtained  in  suppressing 
this  disease  among  rodents  than  througli  concerted  campaigns  of  county 
horticultural  coinmissiouers  and  this  department.  Civic  and  develop- 
mental organizations  have  taken  an  interest  in  this  matter  and  in 
cooperation  witli  the  Director  of  Agriculture  have  obtained  the  con- 
sideration of  the  Governor  and  the  Department  of  Finance  in  making 
available  a  special  fund  with  which  to  cooperate  with  counties  and 
landowners  in  removing  this  plague  menace  from  tlie  state  in  so  far 
as  field  rodents  are  concerned.  The  public  health  agencies  need  also 
to  develop  a  program  for  combating  plague  infection  in  populous  cen- 
ters where  infection  may  exi.st  among  rats. 

The  general  plan  for  stemming  the  spread  of  bubonic  plague  infec- 
tion among  field  rodents  is  briefly  as  follows : 

The  state  will  conduct  two  pha.ses  of  the  work:  (a)  the  State  Board 
of  Health  will  continue  intensive  hunting  to  determine  the  presence  of 
bubonic  plague  infection  in  field  rodents;  (b)  the  State  Department 
of  Agriculture  with  special  funds  will  cooperate  with  county  boards  of 
.supervisors,  through  their  county  horticultural  commissioners,  and 
with  landowners ;  the  state  and  county  will  furnish  materials,  and 
supervision  of  control  operations,  and  the  landowner  will  furnish  labor. 
Such  an  agreement  will  give  effective  results  if  consistently  prosecuted 
over  a  period  of  years  by  utilization  of  the  best-known  methods  of  sup- 
pressing ground  squirrels. 

GENERAL 

Rabbits,  pocket  gophers,  rats  and  mice  have  come  to  attention  when- 
ever los.ses  have  been  reported  and  whenever  field  demonstrations  or 
cooperative  drives  again.st  any  of  these  rodents  have  been  requested. 
The  service  rendered  has  been  helpful  in  relieving  damage,  although 
under  no  circumstances  have  any  eradication  projects  been  attempted. 

The  attention  of  all  cooperating  agencies  interested  in  rodent  control 
as  a  health  menace  has  been  directed  to  the  possibility  of  transmission 
of  tularemia,  a  disease  known  for  some  time  but  yet  ratlier  obscure  as 
to  general  information  of  its  characteristics. 

A  summarj'  of  the  operations  against  rodents  in  California  reveals 
that  during  the  year  approximately  7,67:5,964  acres  of  private  lands 
were  treated,  to  which  can  be  added  48,526  acres  of  government  lands 
and  21.640  acres  of  state  lands,  giving  a  total  of  7,739,070  acres  treated. 
The  materials  used  in  connection  with  this  work  amounted  to  l,470,2r)8 
pounds  of  strychnine-coated  barley  and  602,728  pounds  of  grain  treated 
with  thallium  sulphate,  giving  a  total  of  2,072.986  pound.s,  or  approxi- 
mately 1036  tons.  Besides  these  grain  materials,  it  is  recorded  that 
cooperators  used  as  much  as  39,000  {)ounds  of  phospliorus-treated  grain. 
Ga.ssing  methods  came  in  for  the  following  amounts:  10,6.')!)  pounds 
of  calcium  cyanide  and  640,850  pounds  or  320  tons  of  carbon  bisulphide. 


690  MONTHLY   BULLETIN 

The  total  amount  cxiu'iulcd  by  tlie  counties  tlirou^'li  liorticultural 
commissioners  for  serviee  in  rodent  control  amounts  to  $182,670,158, 
this  fi<;ure  not  inchulinj;  any  sums  represented  in  purchase  of  j)oisons 
used  or  labor  needed  in  treating:  infested  areas. 

The  increase  in  rodent  control  work  necessitated  the  addition  of 
a  field  tussistant.  whose  services  were  made  available  in  November. 
Involvinjr  administrative,  supervisory,  cooperative  and  public  relations 
work,  it  is  evident  that  this  force  is  inadequate  to  properly  cooperate 
and  follow  up  the  many  ])hases  of  rodent  control.  The  organizations 
in  some  counties  to  cope  efficiently  with  rodent  control  under  the  direc- 
tion of  tlie  county  horticultural  commissioner  have  expanded  materially. 
A  ten-year  program  under  consideration  by  Congress  for  the  United 
States  Biological  Survey  to  .systematically  deal  with  problems  in  their 
special  field  will  do  much  to  increase  the  valued  a.ssistance  and  coopera- 
tion from  that  federal  agency. 

WEED  CONTROL • 

Of  necessity,  weed  investigations  are  not  among  the  functions  of  a 
regulatory  institution;  hence,  attention  has  been  paid  to  this  phase 
of  Aveed  control  only  when  evident  that  none  of  the  agencies  logically 
responsible  was  able  to  carry  necessary  researches.  It  is  regrettable 
that  the  federal  government,  which  carries  on  etfective  researeli  and 
investigational  work  with  other  agricultural  pests,  has  sliglited  proper 
studies  on  weeds  and  weed  control.  We  have  looked  to  them  for  the 
development  of  information  on  general  weed  control  practices.  The 
State  P^xperiment  Station  has  not  developed  a  program  in  this  field. 
This  is  no  criticism  of  these  ajrencies,  but  is  due  to  a  lack  of  demand 
on  the  part  of  growers,  agricultural  or  civic  organizations.  Those 
interested  in  agriculture  could  concertedly  bring  this  situation  to  the 
attention  of  the  proper  administrators  and  thereby  help  make  the  regu- 
latory phases  of  greater  value. 

GOAT   GRASS 

With  the  finding  of  goat  grass  {A(gilops  triuucialis)  in  some  of  the 
central  foothill  counties  along  tlie  Sierras,  it  has  become  neces.sary  for 
the  State  Department  of  Agricidture  to  determine  what  methods  could 
be  successfully  used  in  combating  this  gra.ss  should  the  survey  work 
and  study  by  range  and  forage  experts  determine  the  desirability  of 
intensive  control. 

This  weed  was  reported  indirectly  to  tlie  State  Department  of  Agri- 
culture from  Salt  Springs  Valley  in  Calaveras  County  in  11)27.  The 
information  was  to  the  effect  that  probably  it  covered  only  a  few  hun- 
dred acres  in  that  county,  but  surveys  by  county,  state  and  federal 
men  revealed  it  to  be  more  widesjiread,  and  when  interested  agencies 
were  further  contacted  it  was  deteniiiued  tiuit  this  weed  had  existed 
in  California  since  WUl  at  least,  though  apparently  its  potentialities 
as  a  weed  pest  were  not  fully  recognized.  The  survey  revealed  five 
counties  infested:  Calavera.s.  Stanislaus,  San  Joaquin,  Sacramento  and 
El  Dorado,  with  another  species  of  the  same  type,  Argilopa  ovata, 
found  in  Mendocino  County. 
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The  "rrcatest  ai)parent  menace  from  this  plant  is  its  ability  to  crowd 
out  other  fora<re  i)lants  of  value  for  frrazinpf.  Aecordinj;  to  Cronemiller 
of  the  United  States  Forest  Service,  undoubtedly  it  can  be  responsible 
for  the  loss  of  from  60  to  70  per  cent  of  valued  ran<;e  forajje  if  allowed 
to  persist.  Live  stock  very  definitely  avoid  it  in  the  presence  of  even 
scanty  feed  of  other  kinds. 

The  horticultural  commissioner  of  San  Joaquin  County  enf?af?ed  his 
entire  staff  in  handpicking  10,000  acres  where  scattered  infestations 
of  «roat  jrrass  were  found.  With  this  attempt  to  curb  a  potential  weed 
menace,  it  seems  just  to  o:ive  consideration  to  control  on  areas  from 
wiiich  it  mi<rht  ajjain  spread  into  this  district.  To  this  end,  the  depart- 
ment carried  on  investigation  with  sprays,  finding  that  Diesel  oil  at 
100  pounds  pressure  gave  good  results.  The  horticultural  commis- 
sioner of  Stanislaus  County  subjected  some  30,000  acres  to  a  burning 
process,  with  fair  results. 

Stock  driveways,  over  which  stock  must  pass  during  the  fall  months 
after  having  come  from  the  mountains,  obviously  must  be  cleaned  if 
protection  is  to  be  afforded  to  other  range  areas  in  the  foothill  belt. 

PUNCTURE  VINE 

The  control  of  puncture  vine  continues  to  be  the  most  important 
weed  control  project  in  California.  Successful  control  measures  have 
been  quite  well  established,  although  several  changes  to  improve  ecpiip- 
ment,  such  as  portable  burners,  air  compression  spray  rigs  and  liquid 
dusters,  are  being  worked  out.  According  to  reports,  there  are  now 
available  397  hand  spray  outfits  and  73  power  spray  rigs  assigned 
to  puncture  vine  control  exclusively  and  operated  under  the  direction 
of  or  through  the  offices  of  the  county  horticultural  commissioners. 

The  total  expended  by  the  counties  in  the  control  of  this  weed  is 
$163,402.02,  not  including  equipment  costs.  If  these  were  added  the 
total  would  reach  approximately  $250,000. 

Two  counties  in  the  state  have  made  application  for  proclaiming 
weed-free  areas,  these  to  bo  contingent  upon  an  early  survey  during 
1929.  The  increase  in  actual  acreage  of  puncture  vine  infestation  in  the 
state  has  been  material,  but  practically  all  in  Tulare  and  Kern  counties. 
Completed  surveys  by  horticultural  connnissioners  throughout  the  state 
indicate  that  there  has  been  an  average  reduction  in  infestation,  aside 
from  the  two  counties  mentioned,  indicative  of  the  success  of  the  inten- 
sive work  being  followed  out. 

The  value  of  assistance  from  cooperating  agencies  in  the  puncture 
vine  fight  can  not  be  overestimated  and  in  no  phase  of  pest  control  is 
the  necessity  for  a  sound  and  favorable  public  sentiment  so  well  dcm- 
onsti'ated.  The  rejection  of  a  number  of  carloads  and  truck  loads 
of  infested  hay  by  the  Los  Angeles  County  horticultural  commissioner 
has  had  a  strengthening  effect  in  puncture  vine  control  in  counties 
distril)uting  hay  into  the  Los  Angeles  market.  Melons,  grains  and 
cottonseed  have  also  suft'ered  rejection  on  account  of  infestation  by 
puncture  vine  seeds  and  burs  on  the  part  of  counties  which  have  made 
expenditures  to  bring  this  weed  under  control  or  in  counties  where 
the  weed  is  practically  nonexistent. 
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NURSERY  SERVICE  • 
CHANGES   IN   REGULATIONS 

Exceptinpr  for  the  revision  of  the  ruling  dealinpr  with  the  prevention 
of  spread  of  narcissus  bulb  pests,  there  were  no  clianj^es  in  tlie  re{?ula- 
tions  atfcctinj?  the  inovenient  of  nursery  stock  in  California  during  the 
season  just  closed. 

The  preceding?  .season  emphasized  .some  of  the  ditTiculties  involved  in 
havinj;  the  state  regulations  materially  different  from  those  of  the 
federal  administration,  and  consequently  a  chanpe  to  make  the  state 
requirements  simihir  to  the  federal  seemed  advisable.  This  change  may 
delay  the  clean-up  program  in  California  narci.s.sus  plantings.  How- 
ever, with  the  more  rigid  state  recpiirements  tliere  was  a  lieavy  move- 
ment of  local  grown  bulbs  out  of  the  state  and  an  influx  of  bulbs  from 
other  .states  under  the  less  rigid  federal  recpiircments.  thus  tending  to 
delay  the  i)rogress  of  the  clean-up  program.  Consequently,  with  the 
api^roval  of  California  narcissus  growers.  Pest  Control  Ruling  "B" 
was  revised  to  emlxxly  re(|uirements  comjjarable  with  the  federal  and 
was  reissued  under  date  of  June  1,  1928. 

Later  approval  of  the  treatment  of  bulbs  infested  with  bulb  fly 
larvae  by  means  of  fumigation  at  atmospheric  pres.sure  with  calcium 
cyanide,  and  the  adoption  of  this  form  of  treatment  by  both  federal 
and  state  departments,  did  much  to  simplify  the  problem  of  tlie  grower 
having  infested  plantings. 

NURSERY    INSPECTION 

While  tlie  insi)ection  of  nurseries  and  of  nur.sery  stock  at  point  of 
origin  has  not  been  strongly  emphasized  because  of  tlie  system  of 
inspection  of  stock  at  point  of  destination,  this  phase  of  the  work  is 
receiving  greater  recognition  and  in  several  of  the  counties  the  horti- 
cultural commissioner  has  carried  out  a  systematic  general  nursery 
inspection  of  all  nurseries. 

Increasing  importance  is  being  attached  to  this  work,  and  in  Los 
Angeles  County  several  iusjiectors  have  been  assigned  permanently  to 
nursery  inspection  work  alone. 

Nursery  inspection  has  not  been  carried  out  except  for  special  pests 
and  if  activity  is  to  be  called  for  on  a  general  state-wide  basis  on  all 
ma.ior  pests  it  is  probable  that  special  legislation  or  other  official  action 
would  i)e  necessary  to  support  such  a  program. 

I'nder  Pest  Control  Itulings  "A"  and  "H."  state-wide  inspections 
have  been  made  for  citrophilus  mealybug  and  narcissus  bulb  pests. 
That  the  progress  of  pest  control  in  nurseries  is  accelerated  by  such 
inspection  work,  particularly  when  destination  inspection  is  al.so  oper- 
ative, has  been  clearly  demonstrated. 

Similar  to  the  arrangement  of  previous  sea.sons.  horticultural  com- 
missioners have  served  as  collaborators  with  the  Federal  Plant  Quaran- 
tine and  Control  Administration,  thus  with  ofiicials  of  the  department, 
providing  api)roximately  twenty  collaborators  qualified  to  handle  nar- 
cissus inspection  and  certification   for  movemrnt   of  bulbs  interstate. 

•  By  Everett  L.  Smith,  Superintendent  Nursery  Service,  Sacramento. 
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DISEASE   AND   PEST    CONTROL 

With  cooperative  assistance  and  regulatory  supervision  by  state  and 
!ounty  inspectors,  pest  control  in  nurseries  has  progressed  during  the 
3ast  year  to  the  extent  of  eradication  of  certain  pests,  particularly 
nealybug  and  scale  insects,  in  some  nurseries.  Pest  control  procedure 
ipplying  especially  to  nurseries  and  including  a  definite  plan  of  oper- 
ition  has  been  recommended  for  tlie  control  and  eradication  of  some 
)f  tile  more  important  pests  and  has  been  put  into  use  with  good  results 
n  those  nurseries  where  the  plan  was  followed.  In  most  other  nurseries 
m  effective  control  has  been  maintained  and  in  general  the  condition 
)f  nurseries  with  respect  to  these  pests  shows  improvement  over  the 
preceding  year. 

Coincident  with  the  progress  made  against  mealybugs  and  scale 
nsects,  there  has  been  an  improvement  in  the  Argentine  ant  control 
ivork  in  many  nurseries  to  a  point  where  the  problem  is  largely  to 
eliminate  the  straggling  ants  which  come  over  into  the  nursery  from 
adjoining  property. 

Dictyospermum  scale  has  been  eradicated  from  a  few  additional  nur- 
series during  the  past  season,  although  a  more  comprehensive  survey 
lor  this  pest  has  added  several  nurseries  to  the  list  of  those  known  to 
oe  infested.  Nursery  and  greenliouse  men  having  infested  stock  have 
been  called  upon  to  exercise  diligent  control  measures  to  the  end  that 
eradication  might  be  accomplished  wherever  possible.  Repeated  inspec- 
tions have  been  made  as  an  aid  in  the  clean-up  work,  and  the  effective 
control  which  has  been  maintained  in  most  of  those  nurseries  affected 
should  be  of  value  in  reducing  the  possibility  of  the  pest  becoming 
established  in  outside  plantings.  All  infestations  found  in  California 
to  date  have  been  under  the  shelter  of  lath  or  glass  and  there  have  been 
no  authentic  reports  of  this  pest  having  been  found  on  any  stock  grown 
in  the  open.  The  list  of  host  plants  is  materially  smaller  than  in  sec- 
tions where  the  pest  has  become  firmly  established. 

A  special  survey  in  the  Berkeley-Oakland  area,  where  scattered 
infestations  of  European  earwig  are  found,  failed  to  reveal  any  infesta- 
tion in  nurseries,  though  a  few  specimens  were  found  near  the  property 
line  of  one  nursery.  An  infestation  of  earwig  not  previously  reported 
covering  at  least  two  city  blocks  was  located  in  San  Francisco. 

Black  vine  weevil  has  been  found  in  additional  nurseries  during  the 
past  season  and  an  effective  control  has  been  brought  about  wherever 
poisoned  bait  has  been  applied  at  the  proper  time. 

The  continuance  of  inspection  of  narcis.sus  bulb  plantings  has  brought 
about  an  improvement  which,  while  not  as  rapid  as  was  first  antici- 
pated, presents  a  favorable  outlook  for  the  state  as  a  whole.  The 
majority  of  the  plantings  were  in  a  position  to  be  certified  as  free  from 
nematode,  but  the  finding  of  infestation  in  some  of  the  plantings  where 
the  stock  had  previously  been  treated  led  to  the  issuance  of  special 
instructions  calling  for  mor<'  thorough  and  careful  handling  in  the 
field  and  during  treatment,  to  j)revent  reini'estation.  Cultivation  equip- 
ment was  found  in  some  ca.scs  to  be  responsible  for  spreading  the  j)e.st. 
An  infestation  of  bulb  nematode  was  found  in  bulbs  of  Lciicojum 
vernum  planted  on  ground  where  infested  narcissus  bulbs  had  been 
grown  previously,  and  the  obsen-ation  of  the  lesions  or  "spikkels"  on 
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the  leaves  similar  to  those  on  narcissus  was  an  incident  developed  by 
field  inspection. 

A  state-wide  test  of  hot  water  dipi)infr  vats  was  made,  inclmlin«;  one 
new  piece  of  equipment  put  into  use  for  the  first  time  tliis  season. 
Test  trials  were  made  of  all  fumijration  cliamhers  wliich  came  into  use 
following  the  approval  of  calcium  cyanide  fumifiration  of  narcissus 
bulbs  to  eliminate  bulb  flies.  This  treatment  has  done  much  to  sim- 
plify the  bulb  fly  problem  and  has  proven  to  be  very  satisfactory,  as 
indicated  by  results  obtained  durinj;  the  initial  sea.son  of  its  applica- 
tion. No  infestation  of  «rreater  bulb  fly  has  been  reported  in  narcissus 
bulbs  of  the  counties  of  the  southern  j)orti()n  of  the  state  durintr  the 
past  two  years,  the  last  report  being  nuide  in  1926. 

Pearly  in  192S  a  block  of  apple  stock  was  found  affected  with 
apple  blotch,  a  disease  of  apples  of  the  ]\Iid(lle  West  and  East.  The 
disease  apparently  was  introduced  on  seedling  ai)i)le  stock  .shijiped  in 
from  a  nur.serv  in  one  of  the  central  states,  and  to  prevent  possible 
spread  in  California  the  .stock  was  destroyed  except  for  a  .small  properly 
restricted  block  for  temporary  ob.servation.  In  December  this  block 
was  destroyed. 

The  finding  of  a  new  di.sease,  a  Coryneum  blight  of  cypress,  on 
mature  cypress  trees  in  several  parts  of  the  state  and  tlie  report  of 
this  condition  to  the  department,  led  to  an  inspection  of  nurseries, 
particularly  in  the  affected  areas.  While  the  survey  has  not  been  com- 
pleted, an  inspection  has  been  made  in  '.V.)  nurseries  and  infected  stock 
found  in  eight  nurseries  in  the  San  Francisco  P>ay  region,  where  the 
disease  is  most  prevalent. 

Wherever  found  in  the  nursery,  it  was  recommended  that  infected 
stock  be  destroyed  by  burning.  This  program  was  readily  acceded  to 
by  the  nurserymen  concerned  and  a  recheck  wiiich  has  been  made  indi- 
cates that  the  work  has  been  well  done.  However,  further  new  infec- 
tion of  cypress  nursery  stock  may  be  expected  in  those  localities  where 
the  disease  has  become  established  on  mature  cypress  trees. 

IXSrECTlON    OF    NURSERY    STOCK    AT    DESTINATION 

The  i)rovisions  of  the  state  law  referring  to  the  inspection  of  nursery 
stock  moving  intrastate  place  such  work  largely  on  a  basis  of  destina- 
tion control  and  inspection.  An  extremely  wide  variety  of  plant  mate- 
rial is  inspected  during  the  course  of  each  year,  making  it  a(lvisal)le 
to  group  the  shij)ments  into  general  classics  of  stock  for  i)urposes  of 
this  report. 

The  following  information  as.sembled  from  reports  of  county  horti- 
cultural commissioners  covers  the  stock  moving  intrastate  between  the 
principal  counties  for  the  fi.scal  year  ending  .lune  30,  1928: 

\umberof  \umlirr 

picrr»  y.  S.  ?>umbrr  trraird 

i»M;)cr'frd  rcjectrd  and  intHmd 

Fruit  slo.k.s 14.!l4S.:y:{  4(;.1.22i»  1.-..421 

Kniit  (  uttiiiKS,   etc 4.L*ii("i.s;{4                      

Seo<l  bed  stock  and  seedlings 4.!M!!t.l>.-,7  S.fXW)  2,850 

Omiim.-ntiila 4.777..S.-.7  r>7,144  

Bulbs O.JM)7.13!)  31.05)1 

County  horticultural  inspectors  are  available  for  tlie  i)rompt  inspec- 
tion of  plant  iiujierial  arriving  at  destination  in  all  liorticultural  and 
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afrricMiltural  sections  of  the  state,  and  in  view  of  the  large  (juantity  of 
stock  inspected  little  diificulty  has  arisen  from  the  inspection  and 
handling:  of  shipments.  Particularly  has  this  been  true  during  the 
last  year. 

NURSERY   DIRECTORY 

Tlie  "Directory  of  California  Nurserymen"  was  issued  as  Special 
Publication  No.  87,  listing  1855  nurseries  and  nurserymen  registered 
for  the  tiscal  year  ended  June  30,  1928. 

The  general  classes  of  stock  represented  with  acreage  were  as  follows: 

Deciduous 74.")  acres 

Citnis 361  acres 

Ornamental    1,971  acres 

Bulbs 739  acres 

Miscellaneous 942  acres 

The  figures  above  indicate  tlie  trend  of  the  movement  of  stock  and 
the  growing  importance  of  the  production  and  use  of  ornamental  stocks 
and  bulbs. 

PREDATORY  ANIMAL  CONTROL* 

Predatory  animal  control  work,  in  cooperation  witli  biological  survey, 
counties,  stock  associations  and  individuals,  was  even  more  intensive 
during  1928  than  in  former  years.  Losses  among  live  stock,  poultry 
and  game  have  materially  decreased  during  tlie  year  in  those  counties 
where  the  control  work  was  carried  on.  On  the  other  hand,  the  sheep 
population  has  continued  to  increa.se  in  greater  proportion  than  the 
decrease  of  predatory  animals,  because  of  confidence  that  there  will 
continue  to  be  less  loss  as  time  goes  on. 

The  eflPects  upon  the  sheep  business  of  systematic  predatory  animal 
control  are  very  apparent  throughoiit  the  territory  where  conducted, 
both  in  increased  numbers  and  quality  of  this  class  of  stock.  The 
latter  point  is  of  importance.  While  the  sheepmen  were  subjected  to 
constant  heavy  inroads  on  their  flocks  by  predatory  animals  they  did 
not  feel  .lustified  in  paying  the  higher  prices  demanded  for  a  better 
grade  of  breeding  stock.  This  producing  of  an  inferior  product 
naturally  cut  down  their  revenues.  However,  with  a  marked  decrease 
in  percentage  of  loss,  in  some  cases  as  high  as  95  per  cent,  they  began 
to  improve  grades,  with  greater  revenues  accruing  and  a  corresponding 
increase  in  industry  stability. 

Three  new  counties,  Stanisbuis,  ^Merced  and  Tuolumne,  took  up  the 
work;  Yolo  and  Glenn  discontinued  cooperative  relations,  and  in  the 
case  of  the.se,  wool  growers'  associations  immediately  took  up  the 
burden,  with  the  state  and  federal  governments  as  a  unit  cooperating 
equally.  Hunters  have  been  permanently  located  in  specified  areas  for 
the  protection  of  certain  species  of  game,  such  as  antelope  and  mide 
deer,  both  of  which  suffer  nuiterially  from  coyote  and  bobcat  depreda- 
tions. There  is  a  very  appreeiabh;  improvement  noticeable,  since  ante- 
lope especially  afe  increasing  fast.  Sage  ami  blue  grouse  also  have 
increased  in  those  two  counties,  due  to  pretlatory  aninuvl  control. 

Only  one  ca.se  of  rabies  among  coyotes  was  reported  during  the  year, 
from  Inyo   County,   but   upon  investigation   this  proved  to  have  no 

•  Joint  report  by  Charles  G.  Poole,  state  leader,  United  States  Biological  Survey, 
and  W.  C.  Jacobsen,  Department  of  Agriculture. 
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foundation.  The  predatory  animal  control  forces  are  at  all  times  alert 
to  suppress  both  tliis  disease  and  tularemia  among  coyotes  and  bobcats. 
Bach  year  shows  a  decrease  in  outbreaks  of  rabies,  due  to  the  control 
of  coyotes  in  the  state. 

The  folh)\\in<r  counties  and  otlicr  ajrencies  were  in  active  cooperation 
with  tliis  bureau  and  the  biolofrical  survey  during  the  year: 

Alameda $2,500  00  Mercod    $1,000  00 

\mndor 1,000  00  Modoc   1,538  20 

Butte    2,500  00  Monterey l,.'-)00  00 

Calaveras     1.750  00  N'Mpa   2,.''.00  00 

Contra  Costa 2,200  00  Sji.ramento 700  00 

El  Dorado 1.500  00  San  .Toaquin 1..500  00 

Glenn  County  wool  growers..  1,000  00  San   Mateo 1..500  00 

IIumi)oldt 5.000  00  Solano 1.307  24 

Kern 2,625  00  Sonoma 2.000  00 

Lake 2.000  00  Stanislaus    1.000  00 

Lassen    1.500  00  Tnolunine   1.000  00 

Madera 1.000  00  Yolo  County  wool  growers.—  1.215  00 

Marin 7.50  00  Yuba   1,000  00 

Mendocino 7,500  00 

Tlie  plan  of  unifyinfr  the  control  work  was  further  advanced  during 
the  year,  and  it  is  planned  to  carry  this  out  as  nearly  100  per  cent  as 
possible  during  the  ensuing  year.  This  makes  for  greater  efficiency 
and  economy,  with  more  lasting  results.  Also,  the  policy  has  been  and 
will  continue,  as  fast  as  possible,  to  concentrate  upon  the  higher  border 
counties  containincr  breeding  grounds,  which  furnish  the  coyote  supply 
for  the  valleys.  This  system  strikes  at  the  fountain  head  of  tlie  infesta- 
tion, tending  to  eliminate  the  eau.se  before  a  general  spread. 

Many  cases  of  losses  among  sh(vp  presumably  from  predatory  ani- 
mals, upon  investigation  proved  to  be  the  work  of  dogs,  which  at  this 
time  are  in  many  sections  a  far  greater  menace  than  are  coyotes. 

Officially  recorded  were  1156  bobcats.  3008  coyotes,  309  pups  and 
kittens  and  153  miscellaneous  animals,  arnl  it  is  within  reason  to  esti- 
mate at  least  three  times  this  number  as  actually  killed,  because  where 
poison  is  used  many  coyotes  are  disposed  of  that  arc  never  found  by 
the  hunters.  On  an  average  56  hunters  were  employed  throughout  the 
year,  representing  a  total  of  18.519  man  days,  while  the  total  cost  of 
operations  for  federal,  state,  counties  and  othi'r  coop(>rative  agencies 
was  $83,452.93. 

It  is  estimated  that  between  $1,000,000  and  $3,000,000  were  saved 
to  the  stockmen  and  farmers  alone,  and  it  is  im])o.ssible  to  state  the 
intrinsic  value  of  the  game  animals  and  birds  preserved  because  of  this 
protection,  but  undoubtedly  it  is  of  considerable  magnitude. 

P"'iguring  upon  the  basis  of  the  estinuited  number  of  sheep  in  the 
state  and  their  present  valuation,  the  cost  per  sheep  for  predatory 
animal  control  is  about  .002.  If  these  co.sts  were  jirorated  among 
poultry,  hogs.  game.  etc..  which  are  equally  afTeeted  by  the  work,  this 
figure  would  be  much  reduced,  and  the  cost  to  all  would  be  so  small 
as  to  be  practically  negligible  and  materially  out  of  projiortion  to  the 
net  economic  gains. 
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APIARY    INSPECTION  • 
INTRODUCTION 

The  first  year's  administration  of  the  California  Apiary  Inspection 
Act  by  the  State  Department  of  Agriculture  and  the  county  horticul- 
tural commissioners  has  been  marked  by  a  comprehensive  registration, 
the  establishment  of  an  apiary  certification  service  and  decided  prog- 
ress in  the  elimination  of  American  foulbrood  from  California. 

The  activities  of  the  apiary  inspection  service  divide  themselves  into 
three  lines,  which  will  be  considered  iu  detail  as  follows: 

REGISTRATION 

Apiary  registration  is  written  into  tlie  Apiary  Inspection  Act  as  an 
instrument  to  assist  in  locating  apiaries  and  incidentally  to  determine 
the  size  and  importance  of  the  industry  and  assist  in  its  better  organi- 
zation. 

The  results  of  registration  mav  be  tabulated  as  follows: 


General   Summary   of   1928  Apiary    Registrations 

Number  of 

counties  making 

no  particular 

efforts  toward 

Nectar  areai  Beekeepers  Colonies  registration 

1.  South  coast  and  chaparral  beU 3,876  174,528  0 

(Sage.   So.   California  citrus,   lima  beans.) 

2.  Intermountaln   belt    5,303  127,057  6 

(Alfalfa,   orange,   No.   and   Cent.   California.) 

(Star    thistle,    manzanlta,    creeping    sage.) 

3.  Transmountain    belt    505  26,630  4 

(Great  Basin,   Owens  and  Imperial   valleys.) 

(Alfalfa,  clover,  cotton,  melon.) 

4.  Bay    region    and    cut-over    redwood    area    of 

Coast   Range   802  9,155  7 

(Deciduous    fruit,    alfalfa,    clover,    fireweed, 
(jhrislmas  berry.) 

Total    registered    10,486  337,370  17 

These  registrations  have  been  made  by  newspaper  publicity,  letter 
and  personal  call.  The  principal  beekeepers  in  the  county  respond  to 
any  one  of  these  methods,  but  the  most  effective  method,  as  well  as  most 
costly,  has  been  the  personal  call.  However,  the  value  received  has 
justified  its  co.st. 

The  most  complete  registrations,  those  approaching  100  per  cent, 
have  been  taken  in  those  counties  conducting  area  eradication  pro- 
grams. Aside  from  these,  the  counties  where  registration  has  been  in 
progress  during  the  past  several  years  produced  the  most  satisfactory 
regi.stration.  This  fact  forecasts  a  bright  future  for  this  part  of  the 
work.  In  mo.st  of  the  counties  where  registration  has  lagged,  beekeep- 
ing is  not  an  important  industry. 

Forced  regi.stration  has  been  neces.sary  in  a  few  ca.ses  where  refusal 
to  register  was  met.  In  these  cases,  after  a  personal  interview,  a  regis- 
tered letter  from  the  commissioner  requestecl  that  registration  b(>  made 
within  ten  days,  and  wlien  this  failed  the  case  was  thrown  into  court, 
where  it  received  favorable  attention.  A  fine  of  $25  was  given  and 
.sentence  was  suspended  pending  compliance  with  the  law  re([uiring 

•  By  Frank   E.  Todd,   Entomologist,  Sacramento,   California. 
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registration.     In  eadi  case  this  was  successful  and  due  jjublii-ity  au<;- 
mented  registration  in  general. 

Production  records  provided  for  on  the  registration  blanks  proved 
a  new  feature  to  California  beekeepers  and  production  figures  were 
given  covering  60.5  per  cent  of  registered  colonies.  The  purpo.se  of 
this  reciuirenicnt   is  to  make  a   permanent   and  continuous   record  of 


ImTix,^  ^  o^  ^^^_ 


^r/Bc-U-/>fc  swniwK.ic./ 


The  black  areas  -  area  erndlcation  programa. 

Tne  shaded  areas  -  other  type  of  eradication  worlc 

T.-.e  white  areas  -  no  eradication  woric 


Kio.    127.      Miip  .showing- ureas  covert-d  by  American  foiilbrood  er:i<Iic'aU<>n  pronrams. 

apiary  production.  These  figures  li(>lp  in  properly  j)resenting  the  value 
of  the  industry  to  the  board  of  supervisors  when  seeking  funds  for  its 
protection. 

AI'IAKV    CKKTIFICATION    SERVICE 

Profitable  California  becke<'ping  re(}uires  a  considerable  amount   of 
migration  because  of  the  relatively  short  nectar  flows  and  the  localized 
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nature  of  tlic  lionoy  plants.  This  presents  a  roal  i)i-obleni  to  tlie  agencies 
charged  with  protective  work,  for  migration  is  recognized  as  the  most 
effective  spreader  of  disease,  both  within  the  apiary  itself  and  to  the 
other  a[)iaries. 

The  situation  demands  that  migrating  apiaries  be  free  from  disease, 
and  certification  is  the  logical  answer  to  such  a  situation.  However, 
the  nature  of  foulbrood  is  such  that  an  inspection  at  any  given  time 
is  no  guaranty  to  the  condition  of  the  apiary  a  few  months  later  except 
in  disease-free  areas.  The  problem,  therefore,  requires  a  system  of  cer- 
tification that  will  guarantee  the  reliability  of  cerificates  of  inspection. 

The  demand  foi-  reliable  certificates  of  inspection  re(iuires  the  estab- 
lishment of  a  uniform  procedure  for  determining  the  condition  of  an 
apiary  as  a  basis  for  accei)table  certificates  that  could  be  accepted  at 
face  value  in  all  sections  of  the  state.  Precedent  in  this  matter  is 
lacking,  as  most  states  have  a  provision  which  excludes  bees  on  drawn 
combs.  This  regulation  serves  largely  to  prevent  migration  and  inhibits 
the  normal  expansion  and  commercial  interests  of  the  industry.  The 
real  issue  in  apiary  inspection  .service  is  not  the  inhibition  of  the  indus- 
try but  protection  of  the  bees  from  the  spread  of  disease. 

A  California  apiary  inspection  certificate  now  means: 

(a)  That  each  and  every  colony  in  the  apiary  covered  by  the 
certificate  has  been  thoroughly  examined  for  disease  just  prior  to 
its  issuance. 

(b)  That  no  disease  was  found  to  exist  in  the  apiary.  (If  dis- 
ea.se  is  found  inspection  certificates  are  withheld  until  the  disease 
is  eradicated.  This  can  be  done  at  once  by  burning  all  diseased 
colonies  under  the  supervision  of  the  inspector.  Reinspection 
within  sixty  days  is  required  if  control  measures  are  used  and  no 
certificate  is  issued  until  eradication  has  been  accomplished.) 

(c)  A  true  disease  history  as  determined  by  former  inspections 
is  stated  on  the  face  of  the  certificate. 

This  type  of  certification  is  an  experiment,  but  observations  to  date 
show  that  it  holds  promise  of  success  in  preventing  spread  of  American 
foulbrood.  The  success  of  any  system  of  certification  depends  pri- 
marily upon  the  integrity  of  the  inspector  who  is  responsible  for  its 
issue.  We  are  satisfied  that  American  foulbrood  can  not  be  "shaken" 
with  any  guarantee  of  the  results.  On  tlie  other  hand,  if  careful  inspec- 
tion is  given  and  all  American  foulbrood  carefully  biirned  under  super- 
vision of  the  inspector,  the  chances  are  good  that  a  clean-up  will  be 
effected  unless  robbing  has  previously  taken  ])lace. 

Systematic  inspection  has  covered  thousands  of  colonies  and  has  given 
opportunity  to  observe  results  in  a  large  number  of  cases.  The  most 
detailed  records  are  from  Contra  Costa  County,  where  the  percentage 
of  apiaries  showing  disease  dropped  from  42  per  cent  to  16  per  cent 
following  a  single  inspection  and  buj-ning.  Previous  shaking  and  rob- 
bing accounted  for  a  large  percentage  of  the  latter  figure.  Stated  in 
another  way,  62  ])er  cent  of  the  disea.sed  ajjiaries  so  treated  were  free 
from  American  foulbrood  and  9.")  per  cent  of  the  remainder  showed 
less  than  1  per  cent,  while  21.5  per  cent  showed  more  than  1  per  cent, 
while  at  the  same  time  the  per  cent  of  disease  in  all  colonies  in 
Contra  Costa  County  dropped  from  12  per  cent  to  1.79  per  cent. 
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The  Result  of  Burning  American  Foulbrood 


Number  of  apiaries 

Total 

Number 

of 

apiaries 

clean 

Leas 

than 
1% 

1% 
to 
2% 

2% 
to 

8% 

6% 
to 
10% 

Above 
10% 

number 

of 
apiaries 
studied 

First  inspection  (all  diseased  cotonies  burned) 

0 
2« 

I 
4 

11 
3 

7 
2 

3 
3 

20 
•4 

42 
42 

•  This  Is  accounted  for  by  robbing  before  the  first  Inspection,  shaking  before  the 
first  Inspection  and  a  case  of  either  a  severe  exposure  of  diseased  honey  or  "salting" 
In  an  outfit  which  moved   In  from  another  county. 

It  is  interesting  to  note  tliat  much  of  tlie  recurrence  of  disease  in 
cases  investigated  to  date  can  be  traced  to  "shal<ing. "  for,  regardless 
of  how  carefully  it  is  done,  slips  invariably  happen  and  practically  no 
cases  of  complete  clean-up  by  this  method  are  on  record. 

A  summary  of  apiary  migration  is  as  follows: 

Migration  of  California  Apiaries— January  1, 1928  to  January  1, 1929 


Interstate 

Intercounty 

Intraoounty 

County 

Into  California 

Out  of  California 

Into  oounty 

Out  of  county 

Api- 
aries 

Col- 
onies 

Api- 
aries 

Col- 
onies 

Api- 
aries 

Col- 
onies 

Api- 
aries 

Col- 
onies 

Api- 
aries 

Col- 
onics 

1 

17 

4 
14 
16 
11 

9 

316 
901 
1.835 
833 
624 

13 

768 

6 
42 
33 

61 

26 

1 

8 

46 

19 

Colu-sa 

1.365 

Contra  Costa. 

21 
73 
20 

1.507 
6.920 
1.989 

1.260 

Fresno 

3,610 

Glenn 

471 

Humboldt 

20 

Imperial 

30 

1,880 

1.430 

4.481 

601 

7.952 

flO 

125 

883 

300 

1.020 

3.505 

227 

4.421 

360 

881 

37 

350 

4 

47 

122 
7 

1 

400 
1.430 
4.760 
5.557 
12.594 
635 
60 

501 

Invo 

266 

Kern 

1.591 

Kings 

7 
88 
3 

48 
11 
41 

17 

Los  Angeles . 

4 

850 

13 

2.730 

248 
3 

24.299 

Madera 

67 

Marip .. 

Merced 

Modoc 



3 
6 
64 
22 
139 

250 

2 

19 
16 
36 
2 
24 
39 

500 
3,676 

621 
3.802 

350 

1.629 

88 

136 

16 

1,830 

16 

3,750 

6.460 

643 

34 

6.055 

16,807 

San  Benito 

San  Diego 

37 
113 

572 

1 

30 

5.034 

flan  Mateo 

1 

9 

1 
8 

17 

Santa  Barbara 

660 

1 

90 

1 

4 

18 

343 

17 
1 

80 
1.090 

306 
1,020 

280 

420 

9.217 

4 

2.669 

680 

si 

6 
7 
10 
8 

77 
1 

11 
3 
3 

1.170 
336 
430 

1.080 
830 

9.318 
4 

1.698 

460 

38 

88 
6 

ii 

1.276 

156 

Sutter 

Stanislaus 

971 

Shasta 

Tnlan> 

27 

1,748 

IS 

8.035 

9 

ito 

Ventura 

35 

SO 

3.311 

Yolo 

1.600 

Yuba 

Totals 

48 

4.818 

70 

14,301 

723 

48.468 

598 

63.499 

970 
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AMERICAN   FOULBROOD   ERADICATION 

Tlio  only  motliod  that  has  successfully  eradicated  American  foulbrood 
from  any  g:iven  area  is  the  area  eradication  campaign.     This  requires: 

(a)  That  each  and  every  hive  in  the  area  (usually  a  county)  be 
thorouprhly  inspected. 

(b)  That  every  American  foulbrood  colony  thus  located  be 
burned  under  the  supervision  of  the  inspection  staff. 

(c)  That  this  ])rocedure  be  repeated  until  eradication  is  effected. 
(Experience  in  many  places  shows  that  two  years  in  most  cases 
will  suffice  and  disease  iisually  is  reduced  to  between  1  and  2  per 
cent  by  the  first  stage  of  the  campaign.)  Four  California  counties 
put  on  such  campaigns  during  the  past  year. 

The  progress  of  American  foulbrood  clean-up  may  be  summarized  by 
counties  as  follows: 


SUMMARY   OF    DISEASE    ERADICATION   WORK,   AND    ITS  COST 


Type  of  work- 
Area,  eradication    (including  clean-up) 

Inspection  and  clean-up   (not  on  the  area  plan). 

Hit-or-miss  in.'spi'ction   

Certification   only   

No  di.«!ea.se  eradication  work 


Number  of 

coMJifies 

4 

21 

10 

4 

11 


^1  vcrage  cost 

of  colony 

inspected 

$   .15* 

.22 

.26 


•  Volunteer  help  was  given  by  beekeepers  In  much  of  this  work. 

In  this  regard  the  detailed  studies  of  area  eradication  work  in 
Contra  Costa  County  are  interesting.  This  was  done  with  a  spring 
and  fall  inspection  the  same  year  and  the  details  are  presented  in  the 
following  table : 

Results  of  Burning  All  Disease  Found  on  First  Inspection 


Number  of 
Bpiirii-s 
studied 

Number 
of  colonies 

First  inspection 

Second  inspection  after  three  to  five  months 

Percentage 
of  disease 

Number  of 
apiiricH, 
no  disease 

Number  of 
apiaries, 
1  %  or  less 

Number  of 
apiaries, 
over  1% 

58 
12 
7 
7 
16 

1.388 

1.418 

826 

427 

551 

0  0 

.77  to     2  0 
2.0    to     5  0 
5  0    to   16  0 
16  0   to  100  0 

58 
7 
4 
4 

U 

0 
4 

3 
2 
0 

0 
I 
0 
1 
5 

Totals- 

100 

4.610 

S4 

9 

7 

The  complete  returns  show  that  the  disea.se  was  reduced  from  12 
per  cent  on  the  first  inspection  to  1.7  per  cent  of  all  colonies  in  the 
county  on  the  second  inspection.  ]\Iost  of  the  disease  found  on  the 
second  inspection  was  in  four  apiaries.  In  two  of  these  shaking  was 
done;  in  one  other  a  diseased  colony  was  robbed  out  just  prior  to  the 
first  inspection,  and  in  the  fourth  case  the  apiary  came  from  another 
county  where  there  was  some  evidence  that  severe  exposure  or  "salting" 
had  taken  i)lace  prior  to  the  migration. 

These  results  have  been  highly  encouraging  and  resident  beekeepers 
are  ])roceeding  with  renewed  confidence.  A  like  situation  exists  in  all 
counties  wliicli  have  adopted  area  eradication  programs,  and  it  appears 
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likely  that  at  least  six  more  will  enter  on  such  pro«?ranis  during  the 
coming  year. 

In  counties  where  less  systematic  campaigns  have  been  undertaken 
special  attention  has  been  given  to  notoriously  neglected  apiaries.  In 
this  manner  a  considerable  amount  of  clean-up  has  been  done  and  the 
desire  for  a  more  systematic  program  is  becoming  increasingly  evident. 
In  systenuitic  programs  the  first  inspection  is  always  the  hardest  to 
accomplish. 

THE   INSPECTION   STAFF   AND   AVAILABLE   MONEY 

According  to  the  ])rovisions  of  the  California  Apiary  Inspection  Act, 
the  county  inspectors  of  apiaries  are  ai)p<)inte(l  by  their  county  horti- 
cultural commissioners  subject  to  the  approval  of  the  boards  of  super- 
visors. The  supporting  funds,  therefore,  must  come  from  the  various 
counties.  There  was  available  during  the  past  year  $."{8. ()()()  and  fifty 
county  inspectors  of  apiaries  were  api)ointed,  the  majority  of  whom 
(pialified  through  examiiuitions  given  by  the  State  Department  of  Agri- 
culture. Pernument  appointments  are  not  i)ermitted  by  the  laws  of 
the  state  vvitliout  such  qualifications  except  in  charter  counties,  where 
the  inspectors  are  qualified  by  their  local  civil  .service  commissions  or 
boards. 

DISEASE   DIAGNOSIS   AND    EDUCATIONAL   WORK 

Progress  in  disea.se  eradication  can  be  made  only  in  proportion  to 
the  backing  given  the  woi-k  by  the  industry  itself,  therefore,  it  is  neces- 
sary to  keep  the  industry  informed  concerning  the  general  plan  of  the 
work  and  its  progress. 

In  addition,  it  became  apparent  that  much  confusion  in  diagnosis 
was  prevalent,  resulting  in  improper  treatment.  To  correct  this  situa- 
tion, an  article  was  written  on  bee  di.sea.ses  of  California  in  which 
details  concerning  American  foulbrood  and  methods  of  handling  it 
were  discu.ssed.  and  which  received  great  favor. 

Through  the  courtesy  of  the  aninujl  j)athologieal  laboratory  of  the 
State  Department  of  Agriculture  a  diagnosis  of  samples  of  disea.se 
received  from  within  the  state  has  been  made.  A  total  of  132  such 
samples  has  been  diagnosed. 

SUMMARY   OF   THE  YEAR's   WORK 

The  accompanying  table  shows  that  a  vast  amount  of  inspection  work 
has  been  done.  The  mo.st  interesting  thing  about  this  record  is  the  fact 
that  29.5  per  cent  of  the  apiaries  insi)ected  were  harboring  American 
foulbrood.  The  protection  of  the  remaining  TO.o  per  cent  therefore, 
becomes  the  vital  issue.  The  disease,  while  presejit  in  all  counties,  was 
rot  found  as  widesi)read  witiiin  the  apiaries  as  Avas  originally  expected. 
The  effort  to  clean  up  which  accompanied  the  incej)tion  of  the  new  law 
apparently  has  had  a  beneficial  effect. 

The  per  cent  of  colonies  infected  was  likewi.so  lower  than  estimated; 
however,  conclusions  should  not  be  too  hastily  drawn,  for  it  should  be 
noted  that  the  average  of  the  four  counties  where  every  colony  in  the 
county  was  ins])ected  showed  11.6  per  cent  infection.  We  believe  the 
representative  index  to  the  percentage  of  diseased  bees  lies  somewhere 
])ctween  the  ')  per  cent  demonstrated  in  this  table  and  the  11.6  per  cent 
found  in  the  above-mentioned  counties. 
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BUREAU  OF  FIELD  CROPS 

L.   M.   JEFKEKS,  Chief. 

THE  FIELD  CROP  products  of  California  are  of  importance  to  the 
state,  not  only  because  of  the  financial  returns,  but  also  because 
of  the  relation  of  these  crops  to  a  properly  balanced  agriculture, 
both  from  the  viewpoint  of  production  and  in  relation  to  marketing 
facilities  and  financing. 

An  act  of  the  1921  legislature  established  official  standardization  and 
inspection  of  field  crop  products.  While  there  has  been  some  considera- 
tion of  a  compulsory  inspection  law  such  as  prevails  in  a  great  many 
other  states,  to  date  the  legal  authority  under  which  these  activities  are 
carried  on  is  on  a  permissive  basis.  There  is  yet  much  to  be  desired 
relative  to  the  standardization  and  inspection  of  field  ci'op  products  in 
California.  It  is  hoped  that  with  improved  cultural  and  handling 
methods  there  will  be  developed  a  more  general  appreciation  of  the 
advantages  derived  from  the  official  application  of  proper  standards  in 
connection  with  the  marketing  of  the  field  crop  products. 

The  bureau  has  the  responsibility  of  administering  the  following  acts : 

1.  Field  Crops  Inspection  Act  of  1927. 

2.  Seed  Law  of  1921. 

3.  Warehouse  Act  of  1921. 

4.  Certifi.ed  Cotton  Seed  Act  of  1925. 

5.  Terminal  Weighing  Act  of  1927. 

Under  the  authority  of  the  Field  Crops  Inspection  Act  there  are 
established  official  California  standards  for  the  grading  of  all  cereals, 
identical  with  those  established  under  the  provisions  of  the  United 
States  Grain  Standards  Act.  The  state  department  maintains  grain 
inspection  laboratories  at  Sacramento,  San  Francisco,  Stockton  and 
Vallejo.  In  addition  to  the  services  rendered  by  these  offices,  the 
Director  of  Agriculture  has  issued  authority  to  the  grain  inspectors 
employed  by  the  San  Franci.sco  Chamber  of  Commerce  and  the  Los 
Angeles  Grain  Exchange  whereby  these  commercial  exchange  inspectors 
are  authorized  to  certificate  as  to  the  grade  of  grain  in  accordance  with 
the  official  standards.  These  two  exchanges  have  maintained  inspection 
service  for  several  years,  the  inauguration  and  maintenance  of  such  a 
service  being  a  definite  recognition  of  the  need  of  standards  and 
inspection. 

Standards  for  beans  were  officially  established  by  the  department  and 
inspection  service  was  available  for  a  time.  However,  due  to  lack  of 
interest  and  use  on  the  part  of  growers  and  to  opposition  on  the  part 
of  certain  dealers,  the  department  discontinued  this  service  and  there 
are  no  official  state  standards  for  the  grading  of  beans. 

At  the  present  time  there  is  no  official  state  cotton  classing  service. 
For  several  seasons  such  a  service  was  available  to  the  growers,  but  it 
was  discontinued,  due  to  developments  in  the  cotton  industry  relative 
to  financing  and  marketing  methods  which  tended  to  decrease  the  use 
of  the  service.  While  it  is  believed  that  an  official  cotton  classing 
service  is  of  valuable  assistance  to  the  growers,  yet  the  maintenance  of 
this  type  of  service  must  be  govei-ned  by  the  demand  for  the  same  and 
the  use  made  of  it  by  the  growers. 
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The  most  important  field  crop  commodity  of  the  state  is  tame  hay. 
The  U.  S.  Dejiartment  of  Agriculture  has  established  standards  for  the 
grading'  of  alfalfa  and  is  working  toward  grades  for  grain  hay.  Con- 
siderable work  has  been  done  along  educational  lines  in  California  for 
the  purpose  of  familiarizing  growers,  dealers  and  consumers  with  the 
standards  and  their  ai)plication.  It  is  hoped  and  expected  that  the 
next  few  months  will  bi'ing  about  the  develoiJinent  of  alfalfa  ha.v 
insi)ection  so  that  such  a  service  will  be  an  important  factor  in  the 
alfalfa  industry. 

The  tabulated  data  given  herein  in  connection  with  the  special  report 
on  grain  inspection  indicate  that  there  has  been  a  decided  increase  in 
the  volume  of  certificates  issiu'd  by  the  department.  The  records  of  the 
inspection  service  indicate  a  wider  and  more  extensive  use  of  certificates 
in  the  marketing  of  grain  and  it  is  gratifying  to  note  that  there  is 
developing  a  better  understanding  of  the  necessity  for  a  definite  basis 
in  the  marketing  of  grain. 

The  individual  reports  covei-ing  the  seed  insj)ecti()n  service  and  the 
supervision  of  bonded  warehouses  contained  herein,  indicate  the  extent 
and  development  of  the.se  two  lines  of  activity. 

Although  the  Certified  Cotton  Seed  Act  of  1925  was  introduced  and 
l)assed  at  the  recpiest  of  cotton  growers,  up  to  the  present  time  they 
have  not  nuide  use  of  the  service.  The  distribution  of  cotton  seed  has 
been  developed  by  indepeiulent  organizations  and  to  date  they  have  not 
deemed  it  desirable  to  make  use  of  official  services  in  this  activity. 

The  Terminal  Weighing  Act  of  lf»27  gives  to  the  De])artment  of 
Agriculture  authority  to  render  official  weighing  service  at  terminals 
in  connection  with  the  handling  of  grains  and  grain  products.  There 
has  been  a  limited  call  during  the  past  year  for  this  ty])e  of  service.  It 
is  believed  in  the  future  there  will  be  a  more  extensive  recognition  on 
the  part  of  both  growers  and  receivers  of  the  advantages  of  a  terminal 
weighing  service  by  an  official  and  disinterested  agency. 

GRAIN   INSI'ECTION 

The  value  of  grain  is  determined  by  its  (juaiity.  When  it  is  sold  on 
an  "a.s  is"  basis  there  is  no  definite  or  common  language  for  the  indica- 
tion of  (piality,  therefore,  contracts  can  not  contain  any  clear-cut 
statement  relative  to  basis  of  settlement  or  (h'livery.  The  use  of  average 
price  in  the  merchandising  of  grain  is  detrimental,  not  only  to  the 
individual  grower,  but  also  to  the  industry  as  a  whoU'.  On  the  other 
hand,  when  grain  is  sold  and  bought  on  the  basis  of  grade  there  are 
definite  terms,  both  for  the  contract  and  for  .settlement.  Tiiis  system 
gives  a  discount  for  poor  grain  and  a  premium  for  good  grain. 

Since  the  inauguration  of  the  Official  State  CJrain  Inspection  Service 
in  September,  1!)21,  there  has  been  a  consistent  and  satisfactory  inerea.se 
in  the  volume  of  inspection  service  rendered.  There  is  .still  much  oppor- 
tunity for  additional  use  of  this  service  by  the  growers  ami  dealers  and 
such  development  will  bring  decided  im|)rovement  in  the  merchandising 
of  the  grain  produced  and  marketed  in  California.  The  following 
tables  give  information  relative  to  the  number  ()f  inspection  certificates 
r«'ndered  by  the  State  Grain  Inspection  Service; 
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TABLE  1.     Total  Grain   Inspection  Certificates   Issued   During 
1925,  1926,  1927  and   1928. 


Year 

Corn 

Wheat 

Oats 

Barley 

Rico 

Grain 
sorghums 

Beans 

Miscel- 
laneous 

Totul 

1925 

1926 

1927 

1928 

411 

883 

785 

2.171 

605 
1,557 
2,799 
3.117 

3 
147 

77 
135 

19 

16 

218 

201 

1,565 
2,248 
3,815 
4.350 

80 
258 
565 
560 

2 

1 
11 

1 

1 
14 

9 
11 

2,686 
5.124 
8,279 
10,546 

TABLE   2. 


Total   Grain    Inspection    Certificates    Issued    Each    Month    for    Each 
Office  in  1927  and  1928. 


Months 

Sacramento 

San  Francisco 

Stockton 

Vallcjo 

Total 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

January 

76 
202 
333 
172 
101 
174 
105 
12 
25 
387 
756 
674 

434 
269 
143 

98 
150 
120 
118 
110 

74 
543 
763 
206 

21 

234 

230 

172 

75 

121 

81 

69 

87 

58 

93 

131 

116 
256 
108 
83 
143 
119 
200 
141 
114 
184 
207 
228 

51 
86 
89 
44 
42 
74 
134 
87 
39 
76 
138 
156 

136 
309 
232 
252 
202 
344 
536 
546 
167 
400 
245 
396 

175 
152 
220 
237 
286 
138 
401 
329 
340 
196 
197 
203 

301 
150 

89 
175 
245 
163 
205 
114 

59 
186 

59 
108 

323 
674 
872 
625 
504 
507 
721 
497 
491 
717 
1,184 
1,164 

987 
984 

572 

April 

608 

Nlay 

740 

746 

Julv 

1,059 

911 

September 

414 

October 

1,313 

1,274 

938 

Totals 

3,017 

3,028 

1.372 

1.899 

1,016 

3.765 

2.874 

1,854 

8,279 

10.546 

BONDED  WAREHOUSES' 

California  licensed  warehousemen,  operating  California  bonded  ware- 
houses throuprhout  the  state,  stored  approximately  fifty  million  dollars 
worth  of  ajjricultural  products  the  past  year.  These  warehousemen 
are  custodians  of  this  merchandise  in  the  fullest  meaning  of  the  word 
and  are  much  like  bankers,  excejit  a  bank  is  permitted  by  law  to  use  a 
certain  percentage  of  the  depositors'  money,  while  a  warehouseman  is 
not  allowed  this  privilege.  The  banker  and  the  warehouseman  are  alike 
in  that  they  both  agree  to  return  to  the  depositor  the  commodity 
deposited.  The  warehouseman,  assuming  the  risk  for  protection  of  the 
goods  deposited  with  him,  assumes  the  same  risk  as  the  banker.  In 
many  respects  the  business  of  warehousing  is  similar  to  banking,  the 
one  storing  agricultural  products  or  merchandise,  the  other  storing 
money.  In  both  instances  the  property  stored  is  that  of  another,  to 
be  released,  withdrawn,  or  delivered  upon  order  from  the  owner. 

A  banker  need  not  return  the  identical  goods  deposited.  He  is 
expected  to  return  only  the  equivalent  of  the  value  deposited.  A  ware- 
houseman must,  upon  demand,  return  tlie  original  goods  deposited, 
except  in  the  case  of  fungible  goods  that  have  been  otYicially  graded.  lie 
then  is  allowed  to  store  like  grades  and  deliver  the  proper  quantity  of 
the  common  store.  He  shall  not  mix  or  blend  fungible  agricultural 
products  of  different  grades,  unless  authorized  by  the  depositor. 

The  California  Warehouse  Act  was  passed  primarily  to  a.s.sist  the 
producer  in  providing  a  type  of  receipt  that  could  be  used  in  obtaining 

•  Report  prepared  by  V.  O.  Wolcott.  Supervi.slng  Warehouse  Inspector. 
6 — 66441 
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larj?e  loans  from  tlie  Federal  Intermediate  Credit  Bank,  but  due  to  the 
close  relations  that  have  been  established  by  other  bankers  handling:  the 
California  bonded  reeei])t,  it  is  bccominij:  not  only  a  {rreat  help  to  the 
farmer  in  the  i)roj)er  financiiif;  and  marketing:  of  his  product,  but  an 
important  aid  to  the  banker. 

The  State  Bankin<;  Department  maintains  bank  examiners  to  examine 
the  banks  of  the  state,  while  the  State  Dejiartment  of  Afrriculture  main- 
tains at  all  times  trained  inspectors  to  closely  supervise  and  check  those 
warehouses  issuinir  California  bonded  receipts,  inakinjr  at  least  four 
ins|)ections  or  audits  annually  at  irre<rular  intervals.  The  importance 
of  these  ins])ections  is  apparent  to  anyone  familiar  with  the  handlinpr  of 
warehouse  collateral.  There  arc  found  many  irre*rularities  that  may 
seem  of  minor  im])ortance  to  some  but  uidess  corrected  these  may  prove 
disastrous  not  only  to  the  warelionseman,  but  to  the  industry  served. 
These  conditions,  when  found  in  a  California  bonded  warehouse,  are 
immediately  adjusted.  Some  of  the  most  common  practices  (in  most 
eases  caused  by  carelessness  with  no  intent  of  fraud)  that  do  occur  in 
.some  warehouses,  but  should  not  occur  in  any  wareliouse  whether 
licensed  or  not,  are:  Substitution  of  products,  removal  of  the  com- 
modity from  one  warehouse  to  another,  issuance  of  receipt  before  the 
commodity  is  actually  in  the  warehouse  and  delivering;  without  the 
projjcr  authority  or  surrender  of  the  warehouse  receipt. 

Wiien  such  orfranizations  and  cooperatives  as  the  Sun-^Iaid  Kaisin 
Growers,  the  Rice  Growers  A.ssociation  of  California,  the  California 
Canninpr  Peach  Growers,  the  California  Coo])erative  Producers,  the 
California  Prune  and  Apricot  Growers  Association,  the  Wyandotte 
Olive  Growers  Association,  the  Imperial  Valley  Grain  Growers  and 
the  Seven  Peach  Growers  avail  themselves  of  this  service  and  finance 
the  marketing;  of  their  jiroducts  in  most  instances  exclusively  by  the 
use  of  California  bondecl  warehouse  receijits,  it  is  quite  ajiparent  that 
the  California  Warehouse  Act  is  fulfillintr  a  very  imjiortant  need  in 
the  marketin<r  of  California  a<rricultural  ]iroducts. 

Durinpr  th(>  past  year,  as  shown  by  table  '^,  there  was  a  considerable 
increase  in  the  licensinf;  of  warehouses  under  the  California  Warehouse 
Act. 


TABLE   3.      Number   of    California    Bonded    Warehouses    Under    License,    by 
Months,  for  1926,  1927  and   1928. 


Month 

1026 

1927 

1928 

89 
89 
88 
89 
82 
78 
72 
76 
73 
83 

n 

VJ 

97 
96 
95 
92 
93 
93 
93 
95 
103 
126 
Ml 
151 

ISO 

147 

March 

147 

.\pril 

14« 

Nty 

146 

147 

JulJ 

140 

159 

161 

October  . 

153 

151 

147 

From  table  3  it  will  be  noted  that  there  were  four  less  warehouses 
licensed  under  the  act  at  the  end  of  1928  than  on  the  last  day  of  1927. 
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However,  during  1928  there  were  30  ncAv  warehouses  licensed  under  the 
California  AVarehouse  Act.  For  economic  reasons  and  due  to  seasonal 
activities  some  warehouses  were  discontinued  entirely. 


TABLE  4.     California    Bonded    Warehouses    and    Commodities    Stored. 


January  1,  1928 

December  31,  1928 

Commodity 

Number  of 
warehouses 

Capacity 

Number  of 
warehouses 

Capacity 

Dried  fruit 

49 

84 

15 

1 

363,750  tons 

362,575  tons 

3,529,000  cases 

76,000  k;\Is. 

590  tons 

40 
84 
19 

3tt,150  tons 

Grain 

Canned  gocls 

345,405  tons 
4,871,000  cases 

Nun 

Cotton 

3 

1 

940  tons 
5,000  bales 

Totals 

151 

147 

At  tlie  close  of  the  year  there  were  47  different  warehouse  companies 
or  individuals  licensed  to  conduct  the  147  California  bonded  ware- 
houses. The  surety  bonds  filed  with  the  department,  to  secure  the  faith- 
ful performance  of  obliji^ations  assumed  by  those  warehousemen,  totaled 
$790,800.  Wliile  the  actual  number  of  warehouses  under  bond  and 
license  at  the  close  of  1928  is  four  less  tlian  on  December  31,  1927,  the 
ajjjjreS'ite  storajre  eajiacity  is  considerably  g-reater.  At  the  close  of  1928 
it  is  estimated,  on  a  farm  pi-ice  basis,  tliat  the  value  of  commodities  for 
the  space  licensed  equals  $50,000,000,  compared  to  an  estimated  value 
of  $45,000,000  for  December  31,  1927. 


SEED    INSPECTION 

Services  designed  by  legislation  in  the  various  states  to  give  protec- 
tion to  the  purchaser  of  agricultural  seed,  may  be  broadly  grouped  in 
two  cla.sses.  The  first  tyjie  establishes  minimum  quality  standards,  by 
which  all  seed  of  lower  quality  is  restricted  from  sale.  The  second  is 
ba.sed  on  the  assumption  that  every  purchaser  may  select  the  seed 
adapted  to  his  needs  if  all  seed  is  correctly  labeled,  by  having  presented 
on  the  label  the  essential  quality  statements. 

The  California  Seed  Law,  as  now  in  force,  is  of  the  second  type. 
Those  familiar  with  it  know  that  no  kind  of  seed  offered  for  sale  in 
the  state  can,  if  correctly  labeled,  be  kept  off  the  market  by  state 
authority,  no  matter  what  the  quality  may  be,  unless  prevented  admit- 
tance in  a  i)articular  county,  by  county  quarantine  measures.  All  lots 
of  airricultural  seeds  offered  or  exposed  for  sale  in  this  state,  if  merchan- 
dised legally,  must  bear  labels  carrying  .statements  of  the  commonly 
accepted  name,  purity,  weed  seed  content,  germination,  etc.  Without 
consideration  of  the  minor  phases  of  seed  quality  or  label  requirements, 
it  may  be  stated  that  there  are  four  main  factors  of  seed  quality 
regarding  which  every  planter  is  concerned  when  he  buys  planting  seed, 
namely:  Percentage  of  purity,  the  presence  of  weed  seeds  (especially 
noxious  weed  .seeds),  the  percentage  of  the  seed  that  is  capable  of  germ- 
inating into  vigorous  seedlings  and  the  iniierent  quality  or  varietal 
l)urity.  The  three  important  faetors  of  meelianical  purity,  weed  seed 
content  and  germination,  can,  by  approved  laboratory  tests  or  analysis, 
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be  determined  by  a  trained  seed  analyst  and  are  rocjuired  to  be  placed 
on  the  label.  The  deirree  of  varietal  jnirity  is,  on  the  other  hand,  an 
intan<rible  (inality  to  determine  and  is  as  yet  without  a  known  measure 
by  laboratory  methods.  Only  by  known  breeding  and  production  com- 
bined with  careful  handlinf;  can  this  factor  in  most  seeds  be  determined 
prior  to  actual  plant injr  and  prowinfr  of  the  crop.  The  other  factors 
that  can  be  determined  are.  however,  the  ones  which  the  Talifornia  Seed 
Law  of  1021  is  desi<rned  to  cover. 

This  law  has  provided  for  a  state  seed  laboratory  and  an  inspection 
.service  and  any  person  in  the  state  may  submit  seed  samples  for  test, 
as  to  purity  analysis,  p:ermination,  examination,  or  identification. 

Such  samples  are  handled  without  char<re  for  a  limited  number  of 
tests  durinfr  each  calendar  year,  but  beyond  this  limit  additional 
samples  are  handled  on  an  established  fee  basis.  The  state  seed  labora- 
tory never  has  been,  and  probably  never  will  be.  totally  financially 
supported  by  the  fee  sam|iles  handled.  To  commercialize  such  an  agency 
and  make  it  self-supporting  woidd  probably  defeat  the  most  useful 
purpose  for  which  it  oi)erates.  which  is  to  make  available  to  the  agri- 
culture of  the  entire  state  reliable  seed  test  results,  at  a  minimum  cost. 
During  192^  the  fee  samples  handled  yielded  a  revenue  to  the  state  of 
$1,783.55.  In  1927  this  revenue  amounted  to  $1,732.  while  in  1026  the 
total  was  $2,000.00. 

The  samjiles  received  in  the  laboratory  are  divided  into  tliree  eroups, 
namely:  Public  .service,  fee  samples  and  inspection  and  investigation. 
In  accordance  with  the  regulations  in  force  any  person  or  firm  is 
allowed  10  individual  tests  free  each  year.  An  individual  test  is  purity, 
germination,  examination  or  identification.  Any  combinaton  of  the.se 
individual  tests  may  be  had  for  any  sample,  if  desired,  although  the 
basis  of  record  is  as  individual  and  not  sample  tests. 

The  seed  laboratory  is  situated  in  the  State  Office  Building.  Depart- 
ment of  Agriculture,  at  Sacramento,  and  is  maiiitained  cooperatively 
by  the  United  States  Departmenl  of  Agriculture  and  the  California 
department.  Both  federal  and  state  interests  are  probably  best  served 
on  this  basis.  The  best  information  from  the  fcdei-al  department  is 
always  available  for  consultation  on  seed  analysis  problems  or  technicpie 
of  laboratory  methods.  All  lots  of  seed  entering  the  Ignited  States 
through  the  California  ports  are  examined  and  |)a,sscd  ujjon  by  a  federal 
analyst  a.ssociated  with  tlie  laboratory  at  Sacramento,  who  also  super- 
vises the  staining  of  such  lots  of  foreign  produced  seed  entering  the 
Tnited  Slates,  as  is  recpiired  by  the  federal  government. 

Durinsr  the  year  the  laboratory  was  moved  from  tlie  old  rpiarters  to 
the  present  location  in  the  State  Ofiice  Building.  There  was  some  loss 
of  time  aiul  service  during  the  transfer,  all  of  which  is  well  compen- 
sated for  in  the  new  locatioji  by  better  advantages  for  accurate  and 
careful  work.  Also  a  sunlight  germinator  was  added  to  the  cquii)ment 
which  provides  desirable  opportunity  for  soil  germination  tests  under 
controlled  conditions. 

Along  with  the  .service  rendered  to  applicants  who  submit  seed 
samples  for  test,  the  seed  laboratory  serves  another  essential  purpose  in 
testing  all  inspection  sam|)Ies  taken  by  seed  inspectors,  to  check  infor- 
mation carried  on  seed  labels  on  stocks  that  are  being  offered  for  sale 
to  the  public. 
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It  luos  been  generally  recogrnized  that  the  inspection  work  attempted 
in  past  years  has  not  been  sufficiently  extensive  to  give  proper  protec- 
tion to  the  seed  purchaser,  appropriations  providing  for  one  full  time 
and  one  part  time  inspector  only.  In  an  agricultural  state  having  the 
area  of  California,  it  is  physically  impossible  for  so  few  inspectors  to 
observe  any  large  i)art  of  the  lots  of  seed  being  offered  for  sale,  so 
before  the  close  of  the  year  this  force  was  increased  to  two  full  time 
inspectors.  Beneficial  results  are  already  apparent.  This  force  should 
be  brought  to  a  minimum  of  four  inspectors,  however,  in  order  to  give 
the  service  to  all  parts  of  the  state. 

Seed  inspection  has  been  advanced  materially  b}^  the  aid  given  in 
many  counties  by  the  county  horticultural  commissioners,  who  can 
serve  on  a  local  basis  in  a  distinctly  beneficial  way.  These  men,  through 
cooperation,  are  in  an  improved  position  to  enforce  certain  quarantine 
regulations,  which  also  serves  the  seed  purchaser  of  the  county. 

In  carrying  out  the  duties  established  by  law,  it  is  occasionally  neces- 
sary to  prosecute  wilful  violations  of  the  seed  act.  It  is  encouraging 
to  observe,  however,  that  violations  are  not  always  intentional  and  most 
frequently  are  corrected  by  information  as  to  the  requirements  of  the 
law  and  the  advantages  to  be  gained  by  truthful  labeling  of  seed  before 
selling.  Each  year  progress  seems  to  have  been  made  toward  better 
and  more  complete  labeling,  although  there  is  still  much  opportunity 
for  improvement,  especially  among  many  handlers  of  cereal  grain  seed. 

During  the  year,  1541  seed  merchandising  establishments  were 
inspected  by  the  state  department.  It  is  unfortunate  that  this  number 
coidd  not  have  been  increased  at  least  fourfold.  There  were  108  inspec- 
tion samples  taken  for  checking  pur|)oses.  In  1928,  3470  samples  were 
handled  by  the  laboratory  involving  1906  purity  tests,  3094  for  germi- 
nation, and  156  tests  for  identification  or  examination. 

Table  5  shows  in  tabular  form  the  receipts  by  months  and  the  type  of 
te.sts  required,  as  well  as  summaries  for  other  years.  In  table  6  a  per- 
centage segregation  of  different  crop  types  of  seed  received  at  the 
laboratory  for  each  month  during  1927  and  1928  and  for  each  year  is 
shown. 

Late  in  1928,  through  the  joint  efforts  of  those  individuals  or 
agencies  interested  in  the  California  seed  problem,  there  was  organized 
the  California  Seed  Council.  The  purposes  of  this  organization  are 
to  bring  about  greater  unity  of  purpose,  policy  and  program  among 
the  various  agencies,  directly  or  indirectly  interested  in  the  farm  seed 
problems  of  California. 

Those  groups  represented  in  this  council  are:  The  Pure  Seed  Asso- 
ciation of  California,  the  Division  of  Agronomy  of  the  College  of  Agri- 
culture of  the  University  of  California,  the  Extension  Service  of  the 
College  of  Agriculture  of  the  University  of  California,  the  California 
Department  of  Agriculture,  the  Federal-State  Seed  Laboratory  of  Cali- 
fornia, the  Commercial  Seed  Laboratories  of  California,  the  Horti- 
cultural Commissioners'  Association  and  the  California  Membership 
of  the  Pacific  Coa.st  Seedsmen's  Association  and  the  California  Ilay, 
Grain  and  Feed  Dealers  Association. 

This  indicates  a  distinct  step  of  progress  for  seed  improvement  in 
the  state.  The  united  efforts  of  the  representatives  of  tlicse  groups 
doubtless  can  bring  sound  judgment  and  effectiveness  to  the  improve- 
ment of  many  of  the  seed  problems. 
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BUREAU  OF  DAIRY  CONTROL 

C.    U.    Dl'CKwoitTH.    Chk-f 

TEIIS  bureau  is  concerned  Avitli  tlie  maintenance  of  higrh  standards 
of  Cjuality  for  dairy  products,  the  protection  of  the  dairy  industry 
against  abuses  and  fraudulent  trade  i)ractiees  and  the  compilation 
of  dairy  statistics,  and  is  directly  responsible  for  the  enforcement  of 
the  General  Dairy  Law  of  California,  the  Pure  Milk  Law.  the  Certified 
Milk  Act,  the  Prepared  I\Iilk  Act,  'the  Pasteurized  Dairy  Hy-Product 
Act,  and  the  Containers  Labeling:  Act  in  so  far  as  it  is  related  to  the 
dairy  industry. 

An  outline  of  the  vai-ious  subdivisions  of  the  bureau  work  follows: 

1.  ]\[akket  Mii-Iv 

Public  appreciation  of  the  market  milk  jirofrram  is  evidenced  by  tlie 
fact  tliat  ten  new  inspection  departments  have  been  pranttd  approval 
for  gradiuf?  of  market  milk.  Lieluded  in  tliese  ten  orpranizatioas  are  two 
entire  county  units,  the  others  eonsistin<r  of  sinjrle  cities.  Three  more 
cities  have  been  added  to  inspection  departments  that  were  organized 
prior  to  1928,  making:  a  total  of  (50  cities  and  counties  holdinpr  state 
approval  for  prradinpr  of  market  milk  and  brinprinf;  the  state  prade  label 
of  quality  to  over  275  cities  and  towns.  These  approved  departments 
represent  an  approximate  population  of  4.:{r)6,S18  persons  consuming 
331,411  frallons  of  milk  daily,  or  a  per  capita  consumption  of  0.60  j)int. 
The  average  (juality  of  California's  <rraded  milk,  which  is  over  90  per 
cent  of  tile  market  milk  sold  in  the  state,  eomputed  on  a  volume  basis 
for  the  year  1928,  is  9."). 4  jier  cent. 

The  control  of  the  market  milk  is  carried  on  mainly  by  conducting: 
milk  scoring  contests.  Each  contest  requires  at  least  three  days  to 
complete;  the  larger  departments  require  more  time.  Only  a  part  of 
this  time  is  required  in  the  actual  scoring  of  the  milk,  the  remainder 
being  spent  in  insjiection  of  laboratories  and  method  of  milk  analysis 
and  inspection  of  the  ]ilants  and  dairies. 

As  a  record  of  the  analysis  of  each  sample  of  milk  from  each  dairy- 
man is  kept  by  the  local  inspection  dej^artment  and  is  used  at  the  time 
of  the  contest  in  computing  the  final  score  of  each  individual  dairyman, 
the  market  milk  specialist  can.  in  a  short  time,  have  a  comprehensive 
picture  of  the  efficiency  of  the  local  inspection  service;  also  as  to  which 
dairies  are  in  the  greatest  need  of  inspection  or  in  need  of  advice  per- 
taining either  to  the  dairy  or  to  legal  matters  regarding  actions  taken 
against  the  dairy. 

During  the  past  year  114  contests  and  survey's  were  conducted.  With 
♦he  increa.sed  number  of  departments  a  greater  portion  of  the  market 
milk  specialists'  time  was  taken  in  scoring  the  milk,  and  it  was  felt  that 
considerable  advantage  could  be  derived  by  the  addition  of  another 
market  milk  specialist,  making  a  total  of  three  to  carry  on  the  work. 
This  has  resulted  in  an  iiiereased  number  of  i>l;uit  and  dairy  inspections 
being  made. 

The  change  in  the  policy  of  the  bureau  in  regard  to  publicity  given 
surprise  milk  scoring  contests  makes  it  optional  with  the  local  depart- 
ment in  publishing  name  and  group  score  of  the  dairjTnen.     While  the 
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published  results  of  these  contests  draw  attention  of  a  sufficient  number 
of  consumers  to  cause  a  material  loss  in  trade  for  those  dairies  at  the 
bottom  of  tlio  list  and  a  corrospondin*;  p:ain  for  those  at  the  top,  most 
approved  departments  still  feel  that  it  is  a  means  whereby  the  quality 
of  milk  will  be  improved,  and  the  majority  are  continuing  to  publish 
the  results  of  the  contests. 

2.  Receiving  Point  Inspection  Service 

]\lillv  and  cream  delivered  at  plants  for  manufacturing  purposes  are 
graded  at  the  receiving  platform  on  the  basis  of  bacteriological  and 
chemical  tests  of  quality  determinations  at  regular  intervals,  milk  being 
graded  by  the  modified  direct  microscoi)ic  count  and  cream  by  the  modi- 
tied  volumetric  acidity  test,  together  with  flavor  and  odor.  Dairies 
delivering  undergrade  products,  as  determined  by  these  tests,  are  visited 
and  instructed  in  the  manner  of  producing  high  quality  products. 

Special  attention  is  given  to  the  washing,  srterilizing  and  handling  of 
equipment,  clean  milking,  cooling  and  protection  from  contamination. 
Jlilk  or  cream  found  to  be  unwholesome  or  unfit  for  human  consump- 
tion within  the  meaning  of  the  General  Dairy  Law  of  California,  is 
colored  and  marked  for  identification  and  returned  to  the  shipper. 

Manufacturers  in  four  sections  of  the  state  have  entered  into  an 
agreement  with  the  State  Department  of  Agriculture  for  the  establish- 
ing of  a  milk  and  cream  grading  pro.ject  in  each  section.  This  work  is 
voluntary  and  self-supporting.  It  insures  the  operators  of  high  quality 
raw  products,  which  are  essential  in  the  manufacture  of  high  quality 
dairy  products.  The  existence  of  these  projects  depends  entirely  upon 
the  support  received  by  the  industry  and  the  favorable  grading  results. 

The  production  of  first-grade  milk  and  cream  shows  a  substantial 
increase  in  1928  over  1927,  while  the  production  of  second  and  third- 
grade  milk  and  cream  shows  a  remarkable  decrease. 

3.  Butter  Control 

The  butter  control  program  is  based  for  the  most  part  on  the  results 
of  laboratory  analysis  of  the  product  collected  by  each  of  the  district 
in.«rpectors.  The  butter  manufactured  by  each  plant  in  the  state  is 
collected  in  this  way  and  analyzed  chemically  for  fat,  salt  and  moisture 
content. 

Special  effort  is  directed  to  the  sources  of  undergrade  butter,  the 
adoption  of  remedial  measures  being  required. 

Supervision  is  also  given  to  the  labeling  of  butter  in  accordance  with 
the  legal  provisions  on  the  subject.  The  quality  of  California's  butter 
siipply  has  been  materially  improved  through  the  cooperation  received 
from  manufacturers  throughout  the  state  in  complying  with  the  legal 
standards.  The  results  of  this  work  protect  the  public  from  the  pos- 
sibilities of  obtaining  adulterated  or  unwholesome  butter,  and  protect 
the  manufacturer  from  the  competitor  who  would  seek  to  profit  through 
the  sale  of  an  undergrade  product. 

4.  Cheese  Control 

Cheese  control  work  includes  inspection  of  factories;  collection  of 
samples  for  chemical   analysis;   examination   of   packages   for   labels; 
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iifaiulardization  of  quality  and  composition;  and  the  issuance  of  special 
j)ermits. 

During  the  past  year  sjiecial  attention  was  piven  to  standardizing 
labels  and  composition  of  cheese  with  respect  to  moisture  and  fat  con- 
tent. Samples  of  each  variety  were  collected  and  analyzed  at  regular 
intervals.  Factories  found  to  be  manufacturing  a  product  deficient  in 
fat  or  containing  excessive  amounts  of  moisture  were  instructed  to 
manufacture  cheese  to  conform  with  the  requirements  of  the  General 
Dairy  Laws  of  California. 

Cheese  of  high  quality  and  uniform  composition  stimulates  produc- 
tion and  consumption,  both  of  which  liave  shown  remarkable  increases 
during  the  past  few  years. 

5.  Ice  Cream  Control 

As  the  year  1928  closes  we  find  that  the  ice  cream  control  program  is 
progressing  along  well  defined  lines  toward  a  definite  goal.  The  recently 
enacted  bacteria  and  food  solids  standards  for  ice  cream  have  received 
the  majority  of  the  state  ice  cream  specialists'  attention. 

Prior  to  1928  the  bureau's  work  on  ice  cream  was  confined  almost 
entirely  to  the  enforcement  of  the  fat  standard.  This  work  was  handled 
by  the  regular  disti-ict  inspectors  in  connection  with  their  other  routine 
inspection  work.  With  the  adojition  of  new  standards  for  finality  in 
ice  cream  came  the  necessity  of  specialized  effort  along  these  lines. 
During  the  past  year  (1928)  this  work  has  taken  the  form  of  service 
to  the  manufacturer  rather  than  law  enforcement  or  regulatory.  It 
has  been  the  policy  of  the  bureau  in  this  connection  to  work  with  the 
ice  cream  manufacturers  wherever  the  product  was  found  to  be  below 
standard,  and  show  them  how  ice  cream  of  a  low  bacterial  content  can 
be  produced. 

It  has  been  the  duty  of  the  ice  cream  specialists  to  |ioint  out  sources 
of  bacterial  contamination,  to  stress  the  importance  of  sterilization  and 
.suggest  improved  methods  of  processing  and  manufacturing.  The 
cooperation  which  the  ice  cream  jilants  have  given  the  bureau  in  carry- 
ing out  this  ])rogram  is  commendable  and  jiroves  that  they  are  earne.stly 
endeavoring  to  improve  the  supply  of  ice  cream. 

The  following  figures  will  illustrate  what  can  be  done  in  the  way  of 
controlling  the  bacteria  count  when  quality  materials  are  used  and 
proper  methods  are  employed : 

riant  1  Plant  2 

Rnrteria  count  heforp  in-sppctor's  visit 6..S0().000  4..?00,000 

Rnctoria    roiiiit    after   inspeotor'a    rcfoinmendationB    had    been 

followod     R.700  r.JOO 

The  first  .survey  of  the  state  showed  that  55  per  cent  of  the  ice  cream 
was  above  the  legal  bacteria  standard  while  a  second  survey  indicates 
that  64  per  cent  is  within  the  bacteria  requirements — an  increase  of 
9  per  cent.  The  ice  cream  control  ]>rogrMm  lias  not  shown  the  rapid 
or  sensational  (pudity  improvement  characteristic  of  the  milk  grading 
projects,  due  to  the  fact  that  there  are  so  many  complications  entering 
into  the  final  bacterial  content  of  ice  cream.  In  many  cases  it  has  been 
neces.sary  to  trace  the  milk,  cream  and  other  products  directly  to  the 
producers  in  order  to  control  high  counts  in  the  finished  product. 
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High  counts  in  ice  cream  have  been  traced  to  many  causes.  The  most 
prevalent  of  these  is  attributed  to  inadequate  or  complete  lack  of 
sterilization  of  equipment. 

Considerable  time  and  effort  have  been  spent  on  the  newly  adopted 
food  solids  standard.  The  food  solids  content  of  ice  cream  is  cal- 
culated by  multii)lyin«r  the  averapre  weijrht  per  gallon  by  the  percentage 
of  total  solids.  The  average  weight  of  30  cans  is  taken  as  the  basis 
for  computing  the  weight  j)er  gallon.  In  the  event  that  fewer  than  30 
cans  are  available,  an  average  of  all  full  cans  is  taken. 

The  average  weight  of  California  ice  cream  is  4.66  pounds  per  gallon. 
The  average  food  solids  content  per  gallon  is  1.76  while  the  law  requires 
only  1.6.  A  recent  survey  showed  that  only  16  per  cent  of  the  ice  cream 
fell  below  the  required  food  solids  content. 

In  addition  to  carrying  out  the  regulatory  work  on  ice  cream,  many 
trade  problems  such  as  density  control,  installing  equipment  properly, 
processing,  freezing  and  calculation  of  formulas  have  been  successfully 
worked  out  by  the  inspectors. 

6.  General  Products  Inspection  Service 

The  following  products  fall  within  the  scope  of  the  general  products 
inspection  .service:  Evaporated  and  condensed  milk,  powdered  milk, 
pure  milk  fat,  buttermilk,  cultured  milk,  acidophilus  milk,  modified 
milk  and  skim  milk. 

Quality  standards  are  enforced  with  respect  to  each  of  these  products 
and  attention  al.so  is  given  to  the  sanitary  conditions  under  which  they 
are  produced  and  manufactured. 

The  control  of  acidophilus  milk  has  been  retarded  somewhat  owing 
to  the  lack  of  authoritative  information  upon  which  to  base  specific 
quality  standards. 

7.  Imitations  Licensing  Service 

The  number  of  dealers  in  imitation  dairy  products  during  the  past 
year  has  increased  (piite  considerably,  particular!}^  imitation  ice  cream 
and  imitation  ice  milk. 

As  the  importance  of  all  dairy  products  as  an  indispen.sable  food 
becomes  more  and  more  firndy  fi.xed  in  the  minds  of  the  public,  it 
becomes  more  attractive  to  those  who  would  profit  by  placing  an  imita- 
tion on  the  market. 

The  principal  imitation  dairy  product  regulated  by  the  bureau  is 
oleomargarine.  License  is  required  of  all  manufacturers,  wholesalers, 
retailers,  bakers  and  restauranteurs  handling  the  product.  This  requires 
the  licensing  of  tens  of  thou.sands  of  such  dealers  in  this  state  every 
year. 

8.  Commercial  Testing  Service 

Milkfat,  from  milk  and  cream,  is  the  wealth  of  the  daii-y  industry 
concent latcd  into  appro.ximately  one  twenty-fifth  of  the  volume  of  the 
original  milk  from  which  it  was  taken.  The  test  on  this  highly  con- 
centrated product  is  used  in  nearly  every  instance  as  a  basis  of  payment 
for  the  milk  and  cream.  The  amount  of  milk  u.sed  for  a  fat  te.st  is  17.5 
milliliters  (18  grams),  and  the  amount  of  cream  used  for  a  fat  test  is 
either  9  or  18  grams,  regardless  of  how  large  the  volume  or  weight  of 
the  lot  of  milk  or  cream  to  be  tested. 
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A  moment's  thought  will  show  how  careful  and  precise  a  tester's 
work  must  be  with  so  small  an  amount  of  sample  to  work  with,  and 
also  how  accurate  the  equipment  must  be  with  which  they  do  this  work. 
After  first  having  determined  by  examination  that  each  applicant  for 
a  milk  and  cream  tester's  license  or  weigher's  and  sampler's  license  is 
lliorouglily  (jualified,  these  licensees  are  constantly  checked  by  agents 
of  this  bureau  at  irregular  intervals,  as  often  as  circumstances  will  per- 
mit, to  determine  if  tlieir  work  is  being  accurately  done. 

The  accuracy  of  all  equipnu'nt  u.sed  by  these  operators  is  subject, 
under  the  General  Dairy  Law  of  California,  to  the  jurisdiction  of 
this  bureau  and  is  also  checked  for  accuracy  each  time  the  work  of  an 
operator  is  checked.  Each  and  every  piece  of  sampling  or  testing 
e(iuipment  found  to  be  inaccurate  or  defective  is  required  to  be  either 
properly  repaired  and  adjusted  or  is  condemned  and  must  be  replaced 
by  e([uipment  that  is  accurate.. 

Tlie  financial  welfare  of  botli  producers  and  purchasers  of  milk  and 
cream  depends  upon  accurate  tests  of  these  products  for  their  milkfat 
content  and  witliout  the  control  exercised  by  tlie  commercial  testing 
service  of  this  bureau,  inefficiency,  carelessness,  inaccuracy  and  dis- 
honesty would  soon  prevail  and  the  dairy  industry  in  California  would 
very  soon  reach  a  stage  of  chaos  which  ultimately  would  demoralize  and 
ruin  it,  as  small  errors  in  testing,  wliether  intentional  or  unintentional, 
would  amount  to  hundreds  of  thousands  of  dollars  per  year  in  the 
aggregate. 

At  the  close  of  the  caleiular  year  1928  there  were  652  testers  and  555 
weighers  and  samj^lers  holding  licenses.  In  the  neighborhood  of  100 
each  of  testers,  weighers  and  samjjlers  fail  to  renew  tlieir  licenses  each 
year,  so  the  total  number  remains  fairly  constant. 

During  the  calendar  year  1928,  5.'}9  check  tests  were  conducted  on 
the  accurac}'  of  the  work  of  licensed  testers. 

9.  Dairy  Containers  Exchange  Service 

The  containers  program,  while  comparatively  a  new  one,  at  the 
close  of  1928  is  progressing  very  nicely.  During  the  year  just  ended 
around  5,000.000  stray  milk  bottles  were  returned  to  their  legal  owners 
by  the  bottle  exchanges  throughout  the  state.  Thousands  of  stray 
cans,  cases  and  other  dairy  containeiM  also  were  returned  through  this 
same  medium. 

A  great  number  of  milk  cans  as  well  as  ice  cream  cans  were  returned 
to  their  rightful  owners  by  the  district  dairy  inspectors,  who  ordered 
containers  returned  that  were  being  held  aiul  used  by  dairymen  or 
factories  not  having  right  to  their  posse-ssion. 

Bottle  exchanges  in  northern  California  now  cover  tlie  districts  of 
San  P^rancisco  and  peninsula,  Oakland  and  all  the  eastbay  cities, 
including  the  counties  of  Contra  Costa  and  Marin,  as  well  as  San  .lase. 
Santa  Cruz.  Watsonvillc.  Salinas.  Monterey.  Stockton,  Tiodi.  Modesto. 
Turlfx'k  and  Tracy.  The  .southern  part  of  the  state  is  covered  by 
exchanges  operating  in  Los  Angeles.  San  Tiernardino  and  San  Diego. 

The  Stockton  Bottle  Exchange  was  started  early  in  the  year  1928, 
and  is  handling  around  40,000  milk  bottles  as  well  as  numerous  cans 
and  cases  per  month. 
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Section  18  (h)  of  the  General  Dairy  T^aw  provides  for  the  registration 
of  dairy  containers  brands  with  the  Department  of  Agriculture.  It  is 
the  duty  of  the  department  in  turn  to  give  j)rotection  on  these  contain- 
ers. Many  dairymen  realize  the  value  of  this  protection  and  to  date 
231  brands  have  been  registered. 

The  industry  in  general  has  given  the  department  wonderful  sup- 
port in  inaugurating  this  program  and  within  the  next  year  a  greater 
part  of  the  state  should  be  covered  by  containers  exchanges. 

10.  Dairy  Statistical  Service 

The  compilation  and  dissemination  of  reliable  statistics  on  the 
various  phases  of  dairying,  especially  with  respect  to  amount  and  value 
of  production,  the  manufacture  and  distribution  of  the  various  dairy 
products,  interstate  movements,  average  cow  production,  average  per 
capita  consumption  and  utilization  and  trends,  is  a  function  of  the 
bureau  requiring  much  time  and  effort.  That  the  efforts  are  well  spent 
is  evidenced  by  the  large  and  increasing  demand  for  the  annual  statis- 
tical report,  both  from  within  and  without  the  state.  The  demand  for 
statistics  on  the  per  capita  consumption  of  the  various  products  has 
been  especialh'  active. 

It  is  only  through  the  most  efficient  organization  of  all  facilities  at 
hand,  together  with  the  fullest  cooperation  of  the  dairy  industry,  that 
it  has  been  possible  to  prepare  our  statistical  report  in  its  present 
adequate  form. 

The  statistical  report  on  dairy  products  for  the  year  1928  shows 
an  increase  in  the  total  production  of  milk  fat,  an  increase  in  the 
amount  of  manufactured  products  with  the  exception  of  butter  and 
evaporated  milk,  and  an  increa.se  in  the  per  capita  consumption  of  dairy 
products  except  butter,  which  shows  a  slight  decrease.  The  largest 
gains  are  noted  in  cottage  cheese  and  skim  milk  powder,  two  valuable 
by-products. 

Although  the  production  of  milk  fat  is  increasing,  it  is  still  neces- 
sary to  import  approximately  25  per  cent  of  the  butter  and  70  per  cent 
of  the  cheese  consumed  in  this  state.  The  total  value  of  manufactured 
dairy  products  is  over  $151,000,000  and  the  farm  value  of  milk  fat  is 
over  $88,000,000.  The  figures  given  below  illustrate  the  trend  of  dairy 
products  consumption  and  the  utilization  of  milk  fat  in  the  various 
products. 

Pel'  Capita  Consumption  of  Dairy  Products 

1925  1926  1927  1928 

Market    milk    25.6     Gals.  24.5     Gals.  27.3     Gals.  27.7     Gals. 

Butter    21.7      Llis.  22.2      T.bs.  23.2     Lbs.  21.98  Lbs. 

Cheese    6.47    Lbs.  6.42    Lbs.  6.64   Lbs.  6.81    Lbs. 

Cottage    cheese    2.54   Lbs.  2.46   Lbs.  3.0-    Lbs.  4.02   Lbs. 

Ice    cream     2.63   Gala.  2.69  Gals.  2.90  Gala.  3.02   Gals. 

Vtilizatio7i  of  Milk   Fat  Produced 

1925  1926  1927  1928 

per  cent  per  cent  per  cent  per  cent 

Market  milk 26+  27.6  28.7!*  29.56 

Butter     48+  46.1  43.43  42.33 

Cheese    1.9  1.6                     1.87  1.97 

Icp   cream    5  4.7                     4.65  4.91 

Market   cream    9  11.6                     9.15  9.56 

KvaiHirated   milk   8  8.3                     9.41  8.49 

Miscellaneous —  —                    2.7  3.18 
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DIVISION  OF  CHEMISTRY  REPORT  FOR  1928 

KiKMAN   Thomi'SON,   Chief. 

THE  ])()licy  of  tlic  Division  of  Chomistry  in  the  enforconiont  of  tho 
Spray  Kcsidue  Act  has  been  to  strictly  follow  tiio  rules  and 
rc<julations  of  the  Fcdeial  Pure  Food  and  l)ru<r  Act.  in  so  far  a.s 
they  relate  to  sj)ray  residue  on  fresh  and  dried  fruits,  and  vejretables. 

Up  to  the  present  time  no  action  has  heen  taken  nor  rcfrulations  made 
with  reference  to  other  than  arsenical  sprays.  For  this  reason  our 
attt'ntion  has  been  jriven  to  arsenical  residue  oidy.  althoujrli  we  have 
received  some  complaints  that  other  spray  materials  should  also  be 
included,  particularly  Bordeaux  mixture  on  celery. 

For  the  year  1928,  tlie  sjiray  residue  tolerance  was  set  at  0.020  larrain 
per  pound,  which  was  O.OOo  frrain  lower  than  in  1927.  As  mifxht  be 
supjiosed,  this  was  a  little  more  difficult  to  reach,  especially  wliere  hand 
wii)in<2:  methods  were  used.  It  is  expected  that  this  tolerance  will  ajrain 
be  lowered  for  192i)  and  it  may  even  be  .set  at  0.01  <rrain  i)er  jiound, 
wliich  is  the  ultimate  {loal. 

During  the  season  of  1928,  the  use  of  wiping  and  washing  machines 
increa.sed  very  considerably,  indicating  that  expensive  liand  cleaning 
metliods  are  being  abandoned  and  that  the  industry  is  accej)ting  the 
fact  as  a  pernuinent  policy  that  fruit  must  be  cleaned  when  prepared 
for  market.  In  fact,  many  people  are  recognizing  that  this  is  good 
practice  for  business  rea.sons  alone. 

In  the  Yucaipa  district,  which  is  one  of  the  most  heavily  sjirayed 
districts  in  the  state,  .some  acid  washing  e(|uii)ment  was  used  for  the 
first  time.  This  district  is  also  the  most  difficult  to  control  from  an 
inspection  standpoint  as  the  shii)ments  are  practically  all  by  truck  to 
the  Los  Angeles  market.  In  the  Santa  Clara  Valley,  another  heavily 
sprayed  district,  acid  washing  ha.s  come  to  be  almost  universal  and 
there  has  been  no  difficulty  whatever  in  reaching  the  exj)ort  tolerance. 
In  the  8ebastoi)ol  and  Watsonville  districts  sj)ray  i)rograms  are  so 
light  as  to  require  either  no  cleaning  at  all  or  at  the  most,  only  dry 
wijjing. 

The  most  serious  problem  now  in  sight  is  with  dried  pears.  These  are 
largely  exported  and  accortling  to  the  ruling  of  the  Federal  Bureau  of 
Chemistry,  should  nu'ct  the  export  tolerance  of  0.01  grain  per  i)ound. 
Since  it  is  not  feasible  to  clean  the  fruit  after  drying  and  since  it 
requires  about  five  tons  of  fresh  fruit  to  make  one  ton  of  dried  friiit  it 
will  be  nece.s.sary  to  clean  the  former  below  the  limit  of  0.0020  grain 
per  j)ound  in  order  that  the  dried  product  may  be  within  the  export 
tolerance.  To  accomplish  this,  thorough  acid  washing  is  ne('es.sary. 
In  some  di.stricts  only  cidls  and  windfalls  are  used  for  drying  and  in 
many  ca.ses  the  drying  is  done  in  small  lots  l)y  the  growers  themselves. 
Many  commercial  dryers  have  installed  acid  wa-shing  e(|ui|)ment. 

It  has  been  the  custom  of  the  division  to  analyze  all  expf)rt  shipments 
of  fruit  and  to  furnish  a  certificate  to  the  shipper  showing  that  such 
shipment  was  below  the  export  tolerance.  This  .service  was  very  much 
appreciated  by  the  shippers  and  its  value  is  indicated  by  the  fact  that 
no  .seizures  of  export  fruit  have  been  made  since  its  inception.     Two 
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thousand  one  liundrcd  fifty-six  certificates  of  this  kind  were  issued  in 
1928,  as  compared  with  !()()()  in  1927.  This  re(iuires  the  temporary 
employment  of  several  chemists  and  is  a  consich'rabU'  item  of  exjiense. 
A  number  of  shippers  luive  stated  that  such  a  service  extended  to 
domestic  as  well  as  export  shipments,  would  be  of  considerable  advan- 
tagre  and  have  indicated  their  williufrness  to  pay  a  fee  sufficient  to  cover 
the  cost  of  such  a  service.  Believinjj  that  everything:  po.ssible  should 
be  done  to  aid  in  the  marketing  of  fresh  fruit  it  is  recommended  that  a 
small  fee  be  charpred  and  certificates  of  analysis  fiu'nished  on  request 
for  domestic  as  well  as  export  shii)ments. 

Fertilizers 

The  outstanding  development  in  the  fertilizer  industry  dnrinj;  the 
year  was  the  appearance  of  a  nund)er  of  new  products.  For  the  most 
part,  these  were  synthetic  nitrofren  ju-oduets  made  by  fixation  of  atmos- 
pheric nitro<?eu.  This  is  a  result  of  the  tremendous  impetus  <;ive«  this 
phase  of  chemical  industry.  Nitropren  compounds  are  the  basis  of  all 
hiprh  explosives.  The  Central  Powers,  bein<r  cut  off  from  all  supplies 
of  Chilean  nitrate,  were  under  the  necessity  of  inventinor  aiul  develop- 
ing: fixation  methods.  The  result  has  been  that  the  fixation  of  atmos- 
pheric nitrogen  has  become  a  firmly  established  industry  and  has 
already  reduced  the  price  of  fertilizer  nitrogen  considerably.  In  addi- 
tion to  this,  other  fertilizer  constituents  are  being  manufactured  in  the 
form  of  highly  concentrated  .salts.  While  a  few  years  ago  the  average 
mixed  fertilizer  cari-ied  15  per  cent  or  less  of  plant  food  it  is  now 
possible  to  obtain  such  mixtures  with  50  per  cent  or  more  of  plant 
food.  The  fertilizer  industry  is  rapidly  becoming  a  true  chemical 
industry. 

During  the  year  1928  the  usual  inspection  and  analysis  of  fertilizers 
has  been  continued.  Four  hundred  seventy-seven  official  samples  have 
been  anah'zed  by  the  laboratory  as  compared  with  421  samples  the 
previous  year.  The  tonnage  reports  for  the  last  quarter  of  1928  are 
not  yet  complete  but  it  is  estimated  that  they  will  reach  117,000  tons, 
as  compared  with  102,524  in  1927.  Xinety-three  fertilizer  licenses  were 
issueil  during  the  year. 

Agricultural  Minerals 

The  Agricultural  ^Minerals  Act,  pas.sed  in  1923,  was  designed  to 
regulate  the  sale  of  such  natural  products  as  limestone,  gypsum,  etc., 
which  were  not  included  under  the  Fertilizer  Act.  At  that  time  the 
line  of  demarcation  between  these  tv.o  classes  of  materials  was  well 
definect.  With  the  ai)pearance  of  the  above  mentioned  new  fertilizer 
materials,  various  mixtures  of  true  fertilizers  with  agricultural  min- 
erals are  now  being  made.  It  is  thus  becoming  more  and  more  difficult 
to  determine  which  law  should  apply  to  certain  ])ro(lucts.  Inasmuch 
as  these  two  laws  differ  materially  in  some  respects  it  seems  logical 
that  a  new  one  should  be  written  to  cover  the  whole  field  of  soil  amend- 
ments and  to  take  the  place  of  the  two  laws  now  in  force. 

The  estimated  tonnage  of  agricultural  minerals  for  the  year  li)28 
is  87,450  as  compared  with  60  214  tons  for  1927.  This  shows  an 
increase  of  approximately  45  per  cent  as  compared  with  an  increase  of 
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about  15  per  cont  in  fertilizer  toniia<re.     Thirty-nine  licenses  authoriz- 
ing the  sale  of  afrrieulturai  minerals  were  issue;l  during  the  year. 

Fertilizer  Salesmen's  Act 

This  aet  has  only  been  in  effect  since  July  29,  1927.  It  provides  that 
every  firm  or  person  enpraged  in  the  sale  of  fertilizers  or  soil  amend- 
ments of  any  kind  must  be  licensed  by  the  Department  of  Agriculture. 
Misrepresentations  of  any  kind  on  the  part  of  the  salesmen  are  for- 
bidden and  the  penalty  is  severe.  The  law  also  provides  that  anyone 
may  file  a  complaint  and  that  a  hearing  may  be  held  to  investigate  the 
charge.  The  license  of  the  party  concerned  is  revoked  if  sufficient 
reason  therefor  exists.  About  1500  licenses  per  year  are  issueJ  under 
the  j)r()visions  of  this  act. 

Economic  Poisons 

Any  material  used  for  the  control  of  plant  or  animal  pests  is  included 
under  the  legal  definition  of  "economic  poisons."  Obviously  this 
covers  an  extremely  wide  range  of  materials,  many  of  which  are  not 
poisons  in  the  commonly  accepted  meaning  of  the  term.  The  inspection 
and  analysis  of  such  widely  difrerent  substances  is  especially  burden- 
some and  it  is  safe  to  say  that  they  take  up  the  largest  amount  of 
time  and  effort  on  the  jiart  of  the  lal)orat()ry.  California  undoubtedly 
leads  all  other  states  in  the  production  and  use  of  economic  poisons 
and  their  control  is  a  matter  of  considerable  importance  to  the  agri- 
cultural interests.  The  law  not  only  provides  that  the  guaranteed 
standards  of  quality  be  maintained  but  gives  the  Director  of  Agricul- 
ture power  to  prevent  the  sale  of  worthless  products.  An  amendment 
to  the  law  increasing  this  jjower  has  been  drafted  and  will  be  i)resented 
to  the  legislature  of  1929.  This  amendment  has  the  endorsement  of  the 
agricultui'al  interests  and  of  the  insecticide  manufacturers  as  well. 
Three  hundred  four  i)aid  licenses  were  issued  under  this  act  during  1928. 

A  statement  of  tlie  collections  of  the  division  is  attached  hereto  and 
also  a  report  by  Mr.  Iloyt  on  the  activities  of  the  Dairy  Laboratory  for 
the  year. 

FEES   COLLECTED    FOR   CALENDAR    YEAR    1928 

lAccntiCS 

Agrlcultiiral    ininorals Jl.i'.'in   *'*' 

Economic   pol.son    15,200   00 

Fertillzor     4.6r.O   00 

Fertilizir  sale.snien    1,729   00 

Tonnage  Tax  (last  quarter  estimated) 

AgrlcuUural  minerals 8,744   89 

Fertilizers    27,691   04 

Anali/aia  Fees 

FcTliliziT  and  ugricullurul  niiin.ral8 208   00 

60,172   93 
Glassware    testing    2,989  27 

16.3,162   20 
DAIRY    LABORATORY* 

The  work  of  the  dairy  laboratory  has  been  conducted  in  the  same 
manner  as  in  jjrevious  years.  It  consists  in  the  testing  of  milk  and 
cream  samples  for  the  purpose  of  checking  the  accuracy  of  testing 

•C.  F.  Hoyt,  Chemist  In  Charge  Dairy  Laboratory. 
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done  in  factories  of  dairy  products;  the  analysis  of  various  dairy 
products  for  compliance  with  lejral  standards;  the  examination  for 
accuracy  of  apparatus  used  for  the  tcstinj;  of  dairy  products;  and 
the  investifjation  of  individual  prohh'ms  as  they  arise  in  the  course 
of  the  work.  For  doin<;  this  work,  in  addition  to  the  person  in  charg^e, 
there  are  tliree  chemists,  one  hacteriolojjist,  two  laboratory  assistants 
and  one  clerk.  Seven  thousand,  six  hundred  fifty-four  samples  have 
been  analyzed,  involving  13,766  determinations;  also  41,576  pieces  of 
.•>l)i)aratus  have  been  examined. 

I)urin<x  the  early  part  of  the  year  the  laboratory  was  moved  from 
its  former  location  in  an  old  .store  building  to  quarters  in  the  base- 
ment of  the  State  Ofifiee  Building.  The  greater  space  available 
l)rovided  a  relief  from  the  former  extremely  crowded  condition.  It 
involved,  however,  a  partial  interruption  of  regular  work  for  a  con- 
siderable period  while  adjustments  were  being  made. 

During  the  year  a  large  part  of  the  work  has  been  devoted  to  the 
examination  of  ice  cream  and  ice  milk  samples  collected  by  inspectors 
all  over  the  state  for  enforcement  of  the  recent  law  establishing  stand- 
ards for  these  products.  They  have  been  examined  for  fat,  solids  and 
bacteria  content. 

A  pamphlet  has  been  prepared  and  published  giving  methods  for 
sampling  and  examining  samples  of  ice  cream.  This  was  done  for 
the  purjiose  of  encouraging  uniformity  of  procedure  in  the  different 
laboratories  and  was  deemed  necessary  by  rea.son  of  the  fact  that 
the  extensive  examination  of  ice  cream  throughout  the  state  is  a 
recent  development. 

Considerable  time  also  has  been  used  in  the  development  of  methods 
for  the  estimation  of  egg  yolk  in  ice  cream.  This  work  is  still  in 
progress,  and,  although  it  is  too  early  to  make  a  final  report,  it  is 
believed  success  will  result. 

A  report  has  been  completed  and  published  on  the  use  of  the 
lactometer  for  determining  the  percentage  of  solids  in  milk.  This 
report  gives  some  facts  not  generally  recognized  by  the  users  of  this 
instrument  and  should  be  of  material  assistance  in  securing  uniform 
results. 

Considerable  time  has  been  given  to  the  study  in  manufacturing 
plants  o*f  difficulties  caused  by  heat  resistant  organisms  in  milk. 
With  the  more  general  and  more  etfective  use  of  metliods  for  eliminat- 
ing bacteria  that  are  killed  by  a  moderate  degree  of  heat,  organisms 
with  a  higher  thermal  death  jioint  are  making  their  presence  felt,  and 
a  means  for  controlling  them  becomes  increasingly  desirable. 

Some  work  has  been  done  in  investigating  a  difficulty  in  the  pre- 
serving of  milk  samples  by  corrosive  sublimate  tablets.  These  samples 
are  re(iuired  by  law  to  be  held  for  examination  by  state  inspectors 
and  of  course  a  satisfactory  jjreservative  is  necessary.  A  report  on 
this  work  has  been  published. 

A  report  has  been  prepared  and  published  on  the  composition  of 
California  creams  which  gives  a  record  of  numerous  determiiuitions 
that  have  been  made  on  samples  of  cream  of  known  purity.  They 
include  various  constants  for  milk  fat.  as  well  as  values  for  the  ash 
and  alkalinity  of  ash.  These  records  are  of  value  as  a  basis  of  com- 
pari.son    by   which   to   judge   the   purity   of   creams   and   other   dairy 
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products  suspected  of  adulteration.  Accumulation  of  this  informa- 
tion is  being  continued  as  opportunity  permits. 

Considerable  work  liad  been  done  during;  the  precedinj?  year  and 
this  year  in  determininfr  the  effectiveness  of  different  methods  of  steril- 
izing and  drying  milking  machine  tubes.  A  report  has  been  prepared 
giving  the  results  of  this  study. 

Several  other  problems  that  have  arisen  in  connection  with  the 
■work  have  been  investigated,  but,  because  of  tlieir  somewhat  minor 
character,  they  are  not  mentioned  here. 

Standard  solutions  have  been  regularly  prej)ared  for  the  use  of 
inspectors  in  the  field.  Instructions  in  the  making  of  different 
determinations,  and  examinations  for  a  tester's  licen.se  have  been  given 
to  various  persons.  Also  (juestions  have  been  prejjared  for  the  use  of 
inspectors  in  giving  the.se  examinations. 
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Fi(i  12s.  Wlui)  l.-ir>rf  sr.il.'  Hiir;i\lnK  o|n-r.itlons  nro  iinflrrlakin  the 
dti>«'iul;il>llit.v  of  the  spray  Is  very  Inip'Ttiint.  The  cost  of  thin  .'-priiylng  for 
the  control  of  the  elm  leaf  beetle  is  approximately  |1  a  tree. 
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DIVISION  OF  ANIMAL  INDUSTRY 

J.  p.  IVERSON,  Chief 

DI-RING  the  past  year  owners  of  live  stock  in  California  appear 
to  liave  shown  marked  evidence  of  an  increased  interest  in  the 
subject  of  animal  health  and  in  no  previous  year  have  they 
made  the  numerous  and  diverse  requests  for  assistance. 

Illustrative  of  this  is  the  marked  growth  which  has  occurred  in  the 
tuberculin  testing  of  dair}'  cows  under  the  Pure  Milk  Law.  In  this 
work  alone  in  1928,  there  has  been  an  increase  of  more  than  twenty- 
nine  thousand  cattle  included  in  a  total  of  162,410  tuberculin  tests 
applied  to  dairy  cows  for  the  control  of  tuberculosis  and  the  protection 
of  public  health.  Tul)erculosis  eradication  by  the  area  phui  was  also 
materially  extended  by  the  addition  of  Shasta  county,  thus  adding 
more  than  thirty  thousand  cattle  to  the  area  eradication  project.  The 
number  of  herds  supervised  under  the  accredited  herd  plan  likewise 
was  augmented  materially  and  the  total  number  of  cattle  included  in 
this  activity  increased  approximately  forty-five  per  cent  over  the 
previous  year. 

The  year  just  pas.sed,  covered  in  this  report,  has  been  considered 
fairly  free  from  any  troublesome  outbreaks  of  animal  disease.  Possibly 
this  is  due  in  part  to  Avhat  has  been  mentioned ;  namely,  the  extended 
opportunities  for  the  service  of  veterinarians  and  a  better  appreciation 
of  the  economic  value  of  this  class  of  service  by  stock  owners,  who 
avail  themselves  of  this  benefit  through  assistance  rendered  by  veteri- 
narians engaged  in  private  practice  as  well  as  in  official  work. 

Unfortunately,  many  serious  diseases  of  live  stock  are  endemic  in 
California,  and  in  some  sections  certain  parasites  cause  considerable 
trouble.  However,  Ave  .should  consider  it  fortunate  that  no  new  disease 
or  parasite  was  permitted  to  gain  a  foothold  among  our  live  stock  during 
the  past  year.  As  an  illustration,  scabies  in  cattle  may  be  cited.  This 
disease  has  caused  much  loss  to  stock  owners  in  the  middlewest  and 
Rocky  ^Mountain  regions  for  more  than  a  quarter  of  a  century.  Scabies 
has  never  been  permitted  to  .spread  in  California  cattle  since  prompt 
eradication  measures  have  always  been  successful  in  stamping  it  out. 
This  proved  to  be  the  case  during  the  fall  of  1928,  when  a  shipment  of 
cattle  from  a  neighboring  state,  after  arrival  in  the  Imperial  Valley, 
was  found  to  include  a  number  of  scabby  animals. 

Almost  comparable  to  this  disease  is  scabies  in  sheep,  which,  while 
formerly  widespread  and  affecting  most  flocks,  has  been  reduced  to  a 
minimum,  and  for  .several  years  California  has  been  free  from  lo.sses 
occasioned  by  this  parasite.  However,  as  in  the  case  of  the  cattle  ship- 
ments despite  the  regulations  in  force,  sheep  from  neighboring  states 
have  been  the  means  of  bringing  into  California  greater  numbers  of 
.scabby  animals  than  have  been  found  in  all  of  our  home-owned  sheep. 
In  every  instance  the  disease  was  found  early  and  etlective  eradication 
measures  were  successful. 

Parasites,  both  internal  and  external,  have  been  the  cau.se  of  losses 
in  live  stock.  Frequently  the  existence  of  internal  parasites  has  been 
unsuspected  by  the  owner,  and  occasionally  liis  veterinarian  a.scribed 
the  condition  to  other  cau.ses.     The  investigations  conducted  during 
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1928  and  tlic  previous  yoar  clearly  deiiionstrate  that  internal  parasites 
are  (piite  widespread  in  California  and  play  an  important  role  in  the 
rediu'tion  of  the  stockmen's  income,  for  they  not  only  cause  unthrifti- 
ness  in  the  various  classes  of  animals,  but  the  mortality  is  often  con- 
siderable. External  parasites — scab  mites,  ticks,  lice,  and  other  vermin 
— are  fairly  well  known  to  the  stockman  who  is  familiar  with  remedies 
for  their  control,  but  the  internal  forms  are  more  dilTicult  to  cond)at. 


TABLE  No.  1 
DIcauM  Reported  by  Countlee  During  1928 


County 

> 
1 

> 
1 

> 

9 

1 

S 

o 

ST 
1 

3 

f 

»  S 

S 

ST 

9 
5 

f 

Alamf^A 

4 

2 



— 

1 

Amado'. 

Butte 

30 

"i' 

.... 

.... 

.... 

.... 

1 

.... 

2 

1 
3 
5 

Calaveras .- 

Colusa          

.... 

.... 

.... 

i 

.... 

.... 

Contra  Costa 

1 

.... 

.... 

El  Dora<io      

1 

.... 

.... 

Glenn             , 

.... 

.... 

3 

.... 

.... 

4 

1 

1 

.... 

Humboldt 

2 

2 

1 

;;;; 

Kern 

1 

1 

.... 

.... 

2 

1 

Lake          

J 

1 

1 

.. 

2 

1 

Madera           

3 
3 



.... 

0 

I 
1 
1 
1 

10 

1 

1 

.... 

.... 

.... 

4 

.... 

.... 

3 
2 

4 

.... 

.... 

Napa          

1 

Placer 

1 

.... 

Plumas         --.-..---- 

.... 

.... 

1 

1 

.... 

.... 

1 

.... 

.... 

2 
2 

1 

14 

'.'". 

.... 

1 
2 

1 

1 

.... 

.... 

7 

1 

1 
1 

1 

8 

.... 

1 

.... 

.... 

3 

1 

1 

.... 

.... 

I 

.... 

1 
I 
5 
8 
3 
1 
2 

Solano    

« 

1 
1 
1 

.... 
.... 

1 

.... 

.... 

Sutter                       

I 
3 

3 

.... 

Yolo                    

2 
1 

87 

Yuba               

Totals 

2 

2 

61 

12 

"T 

53 

3 

52 

1 

3 

31 

9 

2 

308 

Durintr  the  past  year,  general  live  stock  conditions  have  shown 
improvem<'nt.  especially  noticeable  in  the  case  of  raiifre  cattle.  A  seri- 
ous depression  reduced  this  branch  of  animal  husbandry  to  a  very 
j)rocurious  condition  following  the  war,  and  many  outfits  were  forced 
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to  go  out  of  business.  Fortunately,  the  improved  outlook  for  cattle- 
men may  be  expected  to  continue  for  a  normal  period. 

The  situation  in  reference  to  dairy  cattle  also  was  encouraging  dur- 
ing 1928,  the  number  of  milch  cows  showing  some  increase  over  the 
previous  year.  Also  the  larger  number  of  dairy  cattle  imjjorted  during 
1J)28  is  indicative  of  the  dairymen's  opportunity  to  raise  heifer  calves 
to  supply  this  demand. 

(^ur  sheep  industry  progressed  satisfactorily  and  shows  an  increase 
in  the  number  of  animals. 

Horses  and  mules,  however,  so  long  the  mo.st  important  source  of 
power  for  farm  work  and  transportation,  continued  to  show  a  decline, 
while  the  number  of  swine  remained  about  the  same. 

It  should  be  borne  in  mind  that  no  individual  or  organization  how- 
ever energetic  and  efficient  can  accomplish  alone  very  much  in  so 
extensive  an  undertakin<r  as  that  of  combating  disease  in  live  stock  in 
a  .state  the  size  of  California  unless  cooperation  of  the  individual  live 
stock  owiu^r  and  the  industry  in  general  is  extended  to  those  engaged 
in  this  work.  Therefore,  it  appears  in  order  to  mention  here  that  the 
excei)ti()nally  intelligent  and  energetic  assistance  the  California  stock 
owners  extended  to  the  Division  of  Animal  Industry  and  its  field 
reju'esentatives  has  made  possible,  to  a  material  degree,  any  progress 
which  may  have  been  achieved  in  disea.se  control.  So  long  as  there  is 
whole-hearted  cooperation  between  stock  owners  and  the  members  of 
the  Division  of  Animal  Industry,  progress  in  disease  control  and  other 
activities  will  continue. 

Tuberculosis  Control 

Experimental  inquiries  concerning  the  nature  of  tuberculosis  have 
resulted  in  the  discovery  of  certain  facts  essential  to  combating  this 
di.sease.  These  facts  have  been  discussed  in  detail,  but  because  of  their 
fundamental  imi)ortance,  it  seems  appropriate  briefly  to  restate  them. 

Tuberculosis  can  be  jiroduced  only  by  a  specific  germ  and  in  the 
absence  of  this  organism  it  can  not  develop.  While  the  germ  will  live 
for  a  long  time  outside  the  animal  body,  it  can  not  multiply  until  it 
invades  the  body  tissues  and  when  this  happens  the  infected  animal 
becomes  the  source  from  which  the  disease  may  be  transmitted  to 
humans  and  live  .stock.  A  tuberculous  animal  can  be  detected  by 
means  of  the  tuberculin  test,  thereby  rendering  segregation  or  slaugh- 
ter possible.  With  the  knowledge  of  these  essential  factors,  it  is  useless 
to  undertake  the  application  of  prevention  and  control  measures  until 
the  farmer  him.sclf  is  enlightened  regarding  the  logical  application  of 
these  facts  which  scientific  research  has  brought  to  light.  When  the 
live  stock  owner  thoroughly  understands  tlie  nature  of  the  disease  and 
realizes  the  possible  serious  damage  it  may  cause  in  his  herd,  eradication 
by  concerted  etforts  will  l)e  only  a  ({uestion  of  time. 

Wliile  the  economic  importance  of  tuberculosis  is  determined,  in  a 
large  measure,  by  its  prevalence  and  extent,  nevertheless,  it  will  be  a 
grave  error  to  assume  that  a  small  percentage  of  animals  infected  in 
any  given  section  in  California  will  not  grow  to  large  i)roportion.s  if 
the  po.ssibilities  for  spread  are  not  overcome  by  adequate  control 
measures. 
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It  is  needless  furtlier  to  diseuss  the  loss  sustained  by  dairymen  whose 
herds  have  been  invaded  by  this  peniieious  malady  for  it  is  <renerally 
realized  that  a  tubereidous  daii\v  eow,  as  compared  with  a  healthy 
animal,  is  not  only  a  financial  liability,  bnt  is  a  menace  to  the  health 
of  animals  and  humans. 

With  the  knowle;lpe  available,  it  is  obvious  that  serious  thouglit 
should  be  priven  to  the  extermination  of  this  plapue  which  is  seriously 
hamperinpr  our  animal  industry  throuprh  the  impairment  of  health  and 
frreat  financial  loss  to  those  enfrafred  in  the  raisin<r  of  live  stock. 

The  first  tuberculosis  Icfrislation  in  California  was  the  enactment  of 
the  Pure  Milk  Law  in  191;")  recpiiriiifr  that  all  cattle  includintr  family 
cows  from  which  milk  is  sold  raw  should  be  oflficially  tuberculin  tested. 
In  herds  in  which  no  reactors  are  found  the  test  is  repeated  annually, 
while  those  havin<r  reactors  are  tested  semi-annually.  Any  person 
desirinp:  to  sell  raw  dairy  products  is  required  to  make  ai)plication  to 
the  Division  of  Animal  Industry,  Department  of  Afrrieulture,  Sacra- 
mento, California,  for  a  tuberculin  test.  All  animals  found  diseased 
are  branded  with  a  letter  "T"  on  the  left  jaw  and  removed  imme- 
diately from  the  milkinpr  herd.  Since  this  work  was  undertaken,  there 
have  been  made  l,108.47r)  tuberculin  tests  of  cattle  producinj;  dairy 
products  to  be  consumed  raw. 

This  provision  of  the  law  not  only  .serves  as  a  splendid  health  measure 
but  also  has  enabled  dairymen  to  establish  clean  herds  and  maintain 
them  free  from  tuberculosis.  The  records  .show  that  dairymen  in 
several  counties  who  have  taken  advantapre  of  the  benefits  accruinpr 
from  this  law  and  who  have  made  an  earnest  effort  to  follow  the  loprical 
sanitary  requirements  have  not  only  succeeded  in  establishing  clean 
individual  herds  but,  by  their  cooperation  with  the  department,  have 
practically  eradicated  the  di.sease  from  their  counties.  This  has  been 
practically  accomplished  in  San  Die<ro,  Ventura.  ^Mendocino,  Lake, 
Placer.  Nevada.  Kl  Dorado,  Amador,  Tuolumne.  Calaveras,  and  Inyo 
counties.  "With  the  increased  attention  driven  to  the  testinpr  of  dairy 
herds  under  this  law  in  the  counties  of  Oranfre.  Riverside,  San  Bernar- 
dino, San  Luis  Obispo.  Santa  Barbara,  and  others,  it  aiijicars  .safe  to 
predict  that  this  method  of  control  eventually  will  result  in  a  material 
reduction  in  tubercidosis  from  areas  in  which  tuberculin  testing  of 
dairy  cattle  on  any  extensive  scale  was  carried  on  primarily  for  the 
protection  of  public  health.  The  increasing  demand  of  consumers  for 
dairy  j)ro(lucts  from  healthy  cows  has  greatly  enlarged  the  scope  of  this 
work,  and  dairymen,  encouraged  by  good  prices,  are  resorting  to  the 
slaughter  of  reactors  rather  than  transferring  them  to  untested  herds 
where  they  may  continue  a  menace  to  the  plan  of  control  developed 
under  this  law. 

The  Pure  Milk  Law  docs  not  require  the  .slaughter  of  reactors,  l)ut 
their  disposition  must  be  reported  to  the  department.  Data  thus  accu- 
mulated reveal  that  an  unu.sually  large  percentage  find  their  way  to 
slaughtering  establi.shments. 
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TABLE  No.  2 
'OfDcial  Tuberculin  Tests  of  Dairy  Cattle  Required  by  the  Pure  Milk  Law  If  Dairy  Products  are  Sold  Raw 


Counties 

Herds 
tested 

Herds  of 

lOanimals 

or  less 

Herds  of 

lOanimals 

or  less 

free 

Herds  of 
more  than 
lOaninmls 

Herds  of 

more  than 

lOanimals 

free 

Animals 
tested 

Reactors 

121 

67 

374 

28 

95 

212 

56 

100 

886 

108 

503 

44 

58 

201 

40 

126 

998 

60 

61 

10 

355 

56 

10 

80 

110 

80 

424 

166 

279 

263 

67 

379 

642 

1 

142 

135 

123 

139 

389 

257 

2 

75 
72 
432 
182 
87 
493 
61 
145 
119 
52 

99 

50 

300 

21 

80 

165 

17 

80 

736 

80 

369 

9 

37 

86 

27 

103 

574 

40 

26 

7 

235 

39 

9 

58 

95 

47 

340 

141 

195 

231 

53 

226 

396 

1 

99 

99 

101 

53 

304 

209 

85 

SO 

273 

21 

74 

149 

14 

78 

704 

77 

337 

8 

35 

75 

25 

100 

541 

36 

22 

6 

221 

35 

8 

52 

88 

45 

326 

133 

188 

216 

48 

199 

392 

22 
17 
74 
7 

15 
47 
39 
20 

150 
28 

134 
35 
21 

115 
13 
23 

424 
20 
35 
3 

120 
17 
1 
22 
15 
33 
84 
25 
84 
32 
14 

153 

246 

6 
14 
38 

4 

8 
12 
25 
12 
51 
21 
75 
10 
16 
52 

3 
21 
149 

9 
26 

1 
94 

4 

1 
11 

8 
28 
28 
14 
37 
29 

7 
51 
183 

1,445 

628 
2,541 

235 

711 
2,763 
1,788 
1,306 
8,073 

991 
6,063 
2,069 
1,152 
6.042 
1,008 

735 

33,689 

1.041 

1,530 

162 
4,559 

543 

64 

1,032 

989 

874 
4.858 
1.262 
5,155 
1,560 

493 
9,446 
11,856 
8 
2,848 
2,121 
1,030 
8,192 
4.482 
2,172 
69 
4,672 
1,476 
4.140 
1,797 

868 
4,732 

786 
4  381 
1,381 

592 

122 

39 

Butte 

72 

2 

Colusa 

28 

211 

Del  Norte 

58 

El  Dorado 

23 

583 

Glenn 

13 

Humboldt 

268 

Imperial. .. 

74 

22 

Kcm 

305 

31 

Lake 

7 

1,411 

Madera 

95 

22 

10 

77 

Merced 

30 

1 

32 

Napa 

30 

Nevada... 

6 

362 

Placer 

48 

288 

31 

18 

611 

158 

San  Francisco 

2 

90 
95 
93 
49 
287 
203 

43 
36 
22 
86 
85 
49 
2 
43 
18 
76 
37 
15 
102 
23 
40 
20 
16 

11 
19 

6 
30 
37 
20 

1 
28 

8 
35 
12 

3 
44 
16 
18 

8 

8 

281 

San  Luis  Obispo.. 

60 

San  Mateo 

183 

Santa  Barbara 

567 

Santa  Clara 

311 

Santa  Cruz 

42 

Sierra 

2 

Siski  vou 

32 
54 

356 

145 
72 

391 
37 

105 
99 
36 

28 
53 

318 

131 
65 

369 
34 

103 
87 
31 

85 

Solano 

48 

179 

104 

Sutter 

40 

Tulare 

215 

28 

Ventura ... 

62 

Yolo 

51 

Yuba 

46 

Totals 

9,965 

7.164 

6,697 

2,801 

1,352 

162,410 

7.394 

•  Tests  made  by  veterinarians  of  Division  of  Animal  Industrj-  including  a  few  herds  tested  by  city  veterinarians. 

TABLE    No.    3 

Results    of    tuberculin    tests    applied    under    the    Pure    Milk  Law    during    the    past 
five  years : 

Year                                                                         Animals  Reactors 

1928    162,410  7.394 

1927    133.358  7.782 

1926    122.248  .5,734 

1925    103,319  .'i.TSl 

1924    44,538  2,673 


The  splendid  re.sult.s  achieved  thronprh  the  operation  of  thi.s  law- 
created  a  lively  interest  in  the  adoption  of  more  extensive  control 
measures;  conse(|uently,  in  1021  two  enabling:  acts  were  passed  by  the 
leprislature  which   niatle  it   jiossible   for  the  state  and   federal  depart- 
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nu'iits  of  atrriciilt uic  to  cooperate  in  ('radicatinjr  tuberculosis  from  indi- 
vidual purebred  or  hi^rh  class  herds  in  various  parts  of  the  state  by 
the  method  known  as  tlie  accredited  herd  plan,  and  from  counties  in 
which  the  i)ercentap:e  of  tuberculosis  in  cattle  did  not  exceed  ten  per 
cent  under  the  area  plan  of  tuberculosis  eradication.  Since  tliese  jilans 
became  operative,  there  have  been  placed  under  oflicial  supervision 
throufrhout  the  state  2(1!)  herds.  l()(i  of  which  are  accredited,  that  is. 
pronounced  free  fi'om  tuberculosis,  and  KiM  in  the  process  of  accredit- 
ation. 

Under  the  area  plan  tulx-rculosis  has  been  practically  eliininated 
from  the  counties  of  ]\Iodoc,  Lassen,  IMumas.  Tehama,  and  Shasta.  Fol- 
lowing: a  recent  re(|uest  from  the  supervisors  of  Siski.vou  ("ount.v  that 
tuberculosis  eradication  be  undertaken  there,  arrantrements  are  beinpr 
made  for  an  oflKcial  survey  of  the  situation  in  that  area  in  the  near 
future.  Several  other  eliprible  counties  are  eontempIatin<r  similar  action, 
indicatinp:  the  confidence  of  live  stock  owners  that  l)y  concerted  efforts 
it   is  possible  to  control  and  eradicate  tuberculosis. 

TABLE    No.    4 

The  following  data  show  tlie  amount  of  tulieriilin  ti-stlng  conductt-d  in  1H2S  under 
the  area   plan*  of  tuberculosis  eradication  : 

County                                                                     Animals  Reactors 

I.rfi!Jsen     8,6;i3  7G 

Modoc     12.893  27 

Plumas     6.906  39 

Shasta     35,064  374 

Tehama    17.545  167 

Prior  to  entrance 1,760  25 

Total.s     82.861  708 

ResTKU  TIONS    (JOVKUNI.NC    TriU.KCl'IJN' 

A  number  of  provisions  were  included  in  the  Bovine  Tuberculosis 
Law  to  reprulate  the  sale  and  restrict  the  use  of  tuberculin.  These 
refpiirements  became  effective  July  20.  1927,  and  liave  now  been  in 
operation  for  seventeen  months.  The  act  rcL'ulafes  the  manufacture  of 
tul)erculin  and  requires  that  its  .sale,  distribution,  and  use  must  be 
reported.  The  purchase,  jjossession  and  use  of  the  jjroduct  are 
restricted  to  veterinarians  ajiproved  by  this  department.  To  make 
tuberculin  testinjr  more  effective,  the  statute  also  provides  for  the  identi- 
fication of  reactin<r  animals.  Sujx'rvision  over  tliese  functions  has 
re(|uire(l  coiisi(leral)le  time  by  this  division.  ])otli  in  the  oHice  and  in 
the  field. 

The  widespread  interest  in  the  sub.ject  of  tuberculosis  rcfrardinp 
public  welfare  and  for  economic  reasons  of  the  industr.v  has  stimulated 
increased  activit.v  in  control  of  the  disease.  This  has  been  reflected  in 
the  increased  number  of  recjuests  by  owners  for  tuberculin  tests. 
Accordinpr  to  the  reports  received,  there  was  an  increa.se  over  lf)27  of 
about  fort.v-two  per  cent  in  the  average  number  of  animals  tested  by 
practitioners  per  month  (lurin<r  this  year.  The  followinjr  is  a  summary 
of  these  reports : 

TtHtu  AiiuiinlH  Ifrarlors  Susinrious 

10.314  117.214  14.273  2.612 

These  data  are  made  available  becau.s<'  all  tests  a|)plied  by  veterinar- 
ians approved  to  use  tuberculin  must  be  reported   within   five  days. 
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These  tests  were  made  at  the  rt'(|U('st  of  owners,  and  are  not  included 
in  otlieial  state  and  federal  tests.  There  is  considerable  variation  in 
the  number  of  reactors  found  in  ditlf'erent  localities;  therefore,  the 
forep:oin<;  fifjures  should  not  be  construed  to  be  a  cross-section  of  the 
extent  of  infection  anionfr  the  entire  cattle  population  of  the  state. 

The  law  re(|uires  the  identification  of  all  animals  reacting  to  the  test. 
Grade  cattle  must  be  branded  with  the  letter  "T"  on  the  left  jaw,  and 
reactin<r  re<ristered  purebreds  nuiy,  if  desired  by  the  owners,  be  identi- 
fied until  -July  1,  192!),  l)y  filinj;  with  the  department  the  refi:istration 
names,  numbers,  and  jihotofrraphs  of  such  animals,  provided  the  animals 
remain  on  the  premises  where  tested.  Before  they  can  be  removed,  they 
must  be  branded  with  the  letter  "T. "  Of  the  above  number  of  reactors, 
I  seventy-four  regi.stered  purebreds  have  been  identified  according  to  this 
special  provision. 

The  sale  and  distribution  of  tuberculin  must  conform  also  to  certain 
requirements.  Only  such  tuberculin  as  is  i)roduced  by  laboratories 
liolding  a  federal  license  can  be  .sold  or  disposed  of  in  tliis  state.  All 
sales  must  be  reported  to  the  l)e{)artment  of  Agriculture,  and  in  this 
respect  the  various  laboratories  apparently  have  rendered  excellent 
cooperation.  The  following  summary  of  the.se  reports  shows  the 
amounts  of  tuberculin  sold  in  the  state  during  1928: 

Intradermic  Subcutaneous  Ophthalmic  Avian 

24,936  c.c.  1,472  c.c.  4,190  discs  147  c.c. 

A  federal  licen.se  No.  192  for  the  production  of  tuberculin  was  issued 
on  March  13,  1928,  by  the  U.  S.  Department  of  Agriculture,  Bureau  of 
Animal  Industry,  to  the  laboratory  operated  by  this  division.  The 
tuberculin  made  in  this  laboratory  is  for  official  use  of  the  state's  field 
veterinarians. 

The  act  provides  that  only  veterinarians  approved  by  the  Depart- 
ment of  Agriculture  can  buy,  possess,  or  use  tuberculin.  This  ofifice 
has  endeavored  to  maintain  close  contact  by  means  of  circidar  letters 
and  personal  visits  with  practitioners  in  order  that  they  may  keep 
informed  regarding  the  re(|uirements  pertaining  to  the  use  of  the 
product.  Suggested  procedures  to  follow  and  jMiblications  on  the  sub- 
ject have  been  forwarded  veterinarians  in  order  that  so  far  as  possible 
the  accurate  application  of  tuberculin  tests  may  be  promoted. 

At  this  time  there  are  486  ajjproved  veterinarians  on  the  list. 
Because  ai)proval  has  been  granted  a  veterinarian,  the  department  does 
not  assume  resjionsibility  for  the  tests  he  may  apply,  nor  does  such 
approval  signify  a  guarantee  of  his  work.  The  continuance  of  approval 
depends  upon  the  integrity  of  the  user.  During  the  year  it  has  been 
necessary,  for  suflficient  reasons,  to  drop  five  names  from  the  list,  wliile 
.seven  were  suspended  for  limited  periods. 

Occasional  violations  of  the  ))rovisions  of  this  law  have  been  disclosed. 
It  has  been  po.ssible  to  adjust  most  difficulties,  but  in  six  instances, 
irregularities  occurred  which  retpiired  court  action.  The  fact  that 
convictions  were  secured  in  every  ease  indicates  that  care  was  exercised 
in  pi-osccuting  only  wilful  violations.  Three  cattle  owners  were  arrested 
for  unlawful  possession  and  use  of  the  product,  and  another  for  refusing 
to  ])rand  reactors.  A  druggist  violated  tlie  statute  by  possessing 
tuberculin  and  selling  it  to  an  unauthorized  party.     A  dairyman  was 
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convicted  of  brinpring  tuberculin  from  another  state  and  using  it  in 
applyiiijr  tests. 

The  fiehl  veterinarians  of  tliis  division  liave  carried  out  that  pro- 
vision of  the  statute  whicli  refpiires  the  rctestinpr  of  purebred  cattle 
sixty  to  ninety  days  after  they  are  transported  to  this  state. 

TABLE    No.    5 

Summary  of  Animals  Tuberculin   Tested   in   1928 

Animals  tested  Reactors 

Pure   Milk  Law 162.410  7,394 

•Accredited    Herds    26.478  346 

♦Area   Eradication    81.101  683 

•Mipcpllaneous    tests    * 2,779  72 

Totals    ___  272.768  8,495 

•Inrlu<los  tests  made  cooperatively  by  federal  and  state  employees. 

SiiKEP  Diseases 

In  California  the  sheep  industry  alone  represents  an  annual  invest- 
ment of  some  forty  millions  of  dollars.  At  existinqr  prices  this  invest- 
ment pays  an  annual  jrross  ineomt'  from  Ipmbs  and  wool  alone  of  more 
than  twenty-one  millions  of  dollars,  absorbinpr  an  annual  death  loss  in 
excess  of  tliree  millions  of  dollars,  with  probably  twice  that  amount 
from  lack  of  condition  resulting  in  feeder  lambs  and  poorer  grades  of 
Mool  instead  of  fat  lambs. 

About  three  years  ago  the  problem  of  sheep  losses  was  observed  to  be 
growing  at  an  alarming  rate,  and  the  Division  of  Animal  Tn<lustrv 
('eemed  it  sufTieiently  important  to  conduct  investigations  in  this  direc- 
tion when  the  opportunity  ju-esented.  The  work  was  fruitful  as  evi- 
denced by  the  results  obtained.  The  attention  of  the  woolgrowers  the 
IT.  S.  Bureau  of  Animal  Industry,  and  the  Fniversity  of  Talifornia 
was  also  directed  toward  this  problem.  The  work  progressed  at  such  a 
rapid  rate  that  at  times  it  was  difficult  for  the  investigators  to  meet 
the  demands  for  service.  In  order  to  further  the  work  and  establish  a 
clo.ser  contact  between  the  cooperating  agencies,  the  California  Wool- 
growers'  As.sociation  organized  a  sheep  disease  committee.  Meetings 
were  held  quarterly  to  discuss  matters  of  general  interest  and  hear 
progress  reports. 

For  the  .sake  of  brevity,  it  is  believed  neces.sary  only  to  list  the 
accomplishments  during  the  period  as  follows: 

1.  Di.scovery  of  the  Ostrrinq  stomach  worm  throughout  sheep  raising 
districts. 

2.  Demonstrating  that  California  shee])  arc  generally  free  of  the  true 
.stomach  worm,  Hramnnrhua  cnnforfiis. 

'■\.  The  discovery  that  hookworms  of  .sheep  are  prevalent  in  the 
coastal  areas. 

4.  The  demonstration  of  an  elTective  treatment  for  the  Ostrriag  and 
hookworms.  The  use  of  tetrachlorethylene  in  doses  of  5  c.c.  for  sheep 
and  lambs  over  40  pounds  is  recommended ;  to  those  under  forty 
pounds,  2^  c.c. 

5.  The  discovery  that  liver  flukes  are  the  primary  cause  of  extensive 
sheep  los.ses  in  certain  sections. 

6.  The  introduction  and  u.se  of  carbon  tetrachloride  against  liver 
flukes. 
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7.  The  finding  of  the  snail  which  is  suspected  of  being  the  interme- 
diate host. 

8.  The  dcvisinjr  of  a  copper  sulphate  dust  or  spray  with  methods  of 
practical  application,  conclusively  demonstrating  that  copper  sulphate 
is  an  effective,  cheaj)  snail  destroyer. 

9.  What  appears  to  be  the  greatest  of  all — the  gaining  of  the  coopera- 
tion, confidence  and  endor.sement  of  the  sheep  industry. 

These  are  accomplislimonts  of  far  reaching  significance  and  ulti- 
mately will  result  in  marked  benefit  to  the  industry. 

The  Department  of  Agriculture  has  not  rested  at  this  point.  Wool- 
growers  were  faced  with  other  losses,  the  explanation  of  which,  at 
times,  .seemed  rather  difficult.  These  losses  were  generally  encoun- 
tere.l  when  sheep  were  suddenly  put  on  feed  rich  in  protein  to  which 
they  were  unaccustomed,  such  as  found  in  feed  lots  and  on  grain 
stubble.  The  lesions  observed  in  animals  dying  from  this  condition 
resemble  those  described  for  animals  affected  with  hemorrhagic  septi- 
cemia. It  has  boon  demonstrated  that  by  placing  such  sheep  on  a  diet 
of  alfalfa  hay,  or  grain  hay  witli  bran,  for  a  few  days  and  then  grad- 
ually bringing  them  to  full  feed,  the  disease  will  cease  almost  imme- 
diately. It  is  for  this  reason  the  Division  of  Animal  Industry  has  not 
advocated  the  general  vaccination  of  sheep  against  hemorrhagic  septi- 
cemia. From  the  results  obtained,  we  are  of  the  opinion  that  this 
disease  is  due  to  dietetic  errors,  and  not  to  any  one  pathogenic  organism. 

During  the  spring  and  summer  of  1928,  California  was  unfortunate 
in  having  a  widesprea'l  outbreak  of  foot  rot  caused  by  the  necrophorous 
organism.  In  .some  sections,  the  sheep  interests  became  quite  perturbed 
and  eyen  went  so  far  as  to  advocate  quarantine  measures.  Under  the 
euidance  of  the  department  and  with  the  aid  of  the  Woolgrowers 
A.ssociation,  these  fears  were  allayed. 

The  orsrani.sm  which  cau.ses  this  disease  manifests  its  activities  in 
many  different  forms  and  at  times  may  lead  to  serious  losses.  It  is  a 
condition  that  requires  drastic  treatment,  but  responds  readily  to 
properly  applied  remedial  agencies.  After  proper  trimming  of  the 
affected  feet,  hot  applications  of  a  saturated  .solution  of  copper  sulphate 
have  given  very  satisfactory  results. 


TABLE    No.    6 

Inspections  and  Dippings  of  Cattle  and  Sheep  for  Scabies,  1928 

Cattle  Sheep 

Dippings 
Inspections         Inspections         Exposed         Infected 

J.iniiary     156,454 

February     750  127,809 

March     ___ 56  311,875                 3,258              12,575 

April     .     288,116                                                   21 

May     127,9fiO                                           2,800 

June    83,111 

July     99,329 

AuRiist     162,910                                             1,265 

September    87,620 

October    158,590 

November    85,468 

December    154,369 

l06  1,843,611  3,258  16,661 
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Meat  Inspection* 

State  meat  inspection  has  taken  a  decided  step  foiward  durin};  1928, 
as  will  be  sliown  by  the  duirt  submitted  herewith. 

The  total  number  of  plants  now  o|)eratin}r  under  our  suix-rvision  is 
124  and  ap|)roxima1»'Iy  .'MO  other  slautrhterers  are  liavin<r  tlu'ii-  slaujrh- 
teriufr  done  at  many  of  these  estal)lisliments.  findiufr  it  more  profitable 
than  maintaiuin<r  small  ])lants  of  their  own.  At  the  |)resent  time  four- 
teen i)lants  are  bein<r  remodeled  and  five  new  slaufrhter  houses  erected 
at  an  api)roximate  cost  of  $ir)().()()().  The  intention  of  most  of  the 
owners  of  these  establishments  is  to  operate  under  state  inspection  as 
soon  as  construction  work  is  completed. 

At  present  nine  counties  and  sixty-.seven  cities  have  pas.sed  ordinances 
prohibit iufj  the  sale  of  other  than  state  or  federal  inspected  meats 
within  the  jurisdiction  of  these  ordinances  and  many  others  are  con- 
siderinjr  similar  action. 

One  of  the  stroTi<rest  arjruments  for  this  action  in  so  many  commu- 
nities is  the  fact  that  throufrhout  tiie  state  may  be  found  advertisements 
in  tile  press  and  by  placards,  offerinpr  to  buy  live  stock  good  or  bad  and 
stating  that  the  buyers  will  pay  cash  for  such  live  stock  whether  or 
not  it  is  passable  under  inspection.  This  state  of  affairs  naturally  is 
causinjr  the  people  of  the  .state  to  susjiect  that  the  meat  of  such  car- 
cesses,  known  to  be  diseased  at  the  time  of  sale  to  these  traders,  is  sold 
for  human  consumption,  and  they  are  unwillinpr  to  see  such  meat  come 
back  into  their  communities.  Hence,  the  ordinances  mentioned  for 
tlieir  own  protection. 

A  stroiifr  sentiment  is  {rrowin<r  throufrhout  Califoi-nia  for  statewide 
and  compulsory  meat  insjiection  so  that  the  meat  industry  will  operate 
under  uniform  re<rulations,  and  a  move  is  on  foot  now  amonjr  the  lepriti- 
mate  meat  interests  and  the  live  stock  industry  to  favor  state-wide 
inspection  of  all  meat  and  meat  food  products. 


SUMMARY    OF    STATE    MEAT    INSPECTION 


Animals   Inspected 


Year 
1922 
1'>2:{ 
1924 
1925 
1926 
1927 
1928 


Cattle 
28,757 
61,:!S7 
105,.5B.-} 
]37.fiS2 
14,5.214 
144.307 
189,336 


C  (lives 
26. ,'.37 
.'■.(!. 402 

121.018 

i.';r..7n7 

161.398 
l.''>3.304 
176.8.')8 


Sheep 
.56.363 
1 06.9.56 
164.769 
137,S23 
146.414 
137.621 
290.418 


Svinr 
34.8.58 
S2.900 
142.121 
129.294 
121.291 
131.633 
263. .549 


Gixits 
658 
990 
2.482 
2,187 
1,573 
1,568 
1,853 


Kabbila     liuffa.o 


7.380 


Total      812,246 


851.224   1,040.364 


905,646    11,311 


7,380 


Animals  Condemred 


1922 
1923 
1924 
1925 
1926 
1927 
I91'S 


527 
950 
1,920 
2,904 
3,163 
3,111 
3.547 


47 
94 
568 
867 
464 
650 
853 


3  2 
S7 
304 
395 
536 
4  43 
698 


,';.53 
433 
990 

1.038 
697 
700 

1,514 


33 


59 
59 


Tntal 
147,173 
308,635 
535,953 
562,693 
575, S91 
568.433 
929.394 

3,628,172 


959 
1,564 
3,788 
5,221 
4,863 
4,909 
6,673 


27.977 


ToKil       16,122  3.543  2,495  5,725 

PorLTRV 

In  accordance  with  the  j)rovisions  of  the  proclamation  i.ssucd  in 
1!>2:{,  when  P>uropean  foul  pla<rue  |)revailed  in  some  of  the  eastern 
states   inspections  are  made  of  carload  shi|)ments  of  poultry  orifrinatinfr 

•  George   Uordon,   In   Charge. 
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in  other  states.  These  inspections  are  made  prior  to  unload in«:r-  Dur- 
inj;  the  year  no  serious  disease  has  been  found  in  these  importations, 
althou«rli  some  sliipments  contained  ])oultrv  affected  with  conditions 
incident  to  e.\|wsure  ami  improp(>r  handlin":. 

A  marked  decrease  in  poultry  importations  has  occurred  this  year. 
The  rejrulations  issued  by  several  of  the  northwestern  states  requirinj? 
that  all  im|)orted  chicks  must  be  certified  as  free  from  bacillary  white 
diarrhea  were  tested  in  courts  and  found  to  conflict  with  federal  regu- 
lations pertaining  to  interstate  movements  of  live  stock. 

Poultry  Pathological  Laboratory 

Since  the  establishment  of  this  laboratory  in  A|)ril,  1927,  the  demands 
on  it  have  steadily  increased.  The  work  involves  diagnoses  of  poultry 
diseases  and  providing  advice  concerning  their  prevention,  control  and 
treatment.  The  stafif  at  the  present  time  consists  of  a  director,  pro- 
vided by  the  State  Department  of  Agriculture;  two  field  veterinarians, 
supplied  by  the  Los  Angeles  County  Live  Stock  Department,  who 
assi.st  in  the  laboratory  and  conduct  field  work  in  the  control  of  poultry 
diseases  within  Los  Angeles  County;  and  two  assistants,  one  of  whom 
serves  part  time,  assisting  when  the  demand  for  blood  testing  is  heavy. 

The  field  work  in  Los  Angeles  County,  in  many  instances,  has  proved 
a  vahud)le  supplement  to  laboratory  examinations,  and  every  effort  is 
made  to  coordinate  these  two  lines  of  work  to  the  end  that  they  may 
be  mutually  hel])ful. 

Blood  testing  for  bacillary  white  diarrhea  is  on  the  increase  as 
poultrymen  realize  more  than  heretofore  the  seriousness  of  this  disease, 
and  the  importance  of  control.  In  general,  reports  from  those  who 
have  done  blood  testing  indicate  that  this  measure,  combined  with 
proper  management  and  sanitation  is  of  much  value.  However,  the 
means  available  are  short  of  what  is  desirable  in  coping  with  this 
disease,  and  it  is  to  be  hoped  that  research,  now  in  progress  in  various 
parts  of  the  country,  may  provide  improved  or  additional  methods  of 
control. 

In  the  diagnostic  woik,  records  of  each  examination  made  are  kept 
on  si)ecial  autoj)sy  cards,  which  constitute  a  valuable  j)ermanent  record 
in  the  laboratory,  and  facilitate  the  preparation  of  reports  issued 
monthly. 

During  li)28.  1101  cases  and  outbreaks  of  disease  and  causes  of  loss 
were  diagnosed  in  2194  birds  submitted  to  the  laboratory  for  examina- 
tion. The  service  rendered  by  the  laboratory  since  its  establishment 
has  covered  southern  California  in  a  very  satisfactory  manner.  ]\Iate- 
rial  has  been  received  froin  171  diff'erent  localities.  During  this  same 
period.  66  different  diseases  and  causes  of  loss  have  been  diagnosed. 
During  the  calendar  year  1928,  :}4,996  blood  tests  for  bacillary  white 
diarrhea  were  conducted  in  229  flocks. 

The  more  important  diseases  found  have  been:  Bacillary  white  diar- 
rhea, blackhead,  chicken  pox,  colds,  roup  and  canker,  coccidiosis, 
enteritis,  fowl  typhoid,  infectious  bronchitis,  i)aralysis,  poisoning,  rup- 
tured yolk   tumors  and  intestinal  worms. 

Fowl  cholera  is  of  infrecpient  occurrence.  Tuberculosis  has  been 
encountered  in  but  one  instance,  and  this  in  a  flock  of  birds  imported 
from  the  middle  west  for  breeding  purposes. 
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Paralysis  comes  to  the  attention  of  the  laboratory  very  frequently 
and  apparently  is  widespread ;  but,  fortunately,  the  incidence  in  flocks 
as  a  rule,  is  not  hifrh.  It  seems  probable,  as  a  result  of  recent  researches, 
that  our  conceptions  of  the  etiologiciil  factors  involved  in  this  ilisease 
are  in  need  of  revision. 

Infectious  bronchitis  still  continues  to  be  a  serious  disease  in  this 
section  of  the  state,  but  the  indications  are  that  its  virulence  is  on  the 
decline. 

It  is  believed  that  the  laboratory  is  <rivin<i:  material  assistance  to 
poultrymen  of  this  section  in  meetinj^  the  serious  problem  of  disease 
control. 

TABLE    No.    7 
Cars  of   Poultry   Shipped    Into   California   from    Eastern    Points,    January   1 
to   December  31,   1928 


January 

7 

3 

18 

10 

3 

1 

42 

F'ebuary 

1 

2 





2 

2 

10 

1 

1 

19 

March 

J!4 

1 



5i 

I 

3 

23i 

36 

April 

i 

4 





li 

1 

30 

1 

38 

May 

5 





1 

3 



2 

3 

2 

16 

June 



3 





1 

4 

2 

2 



12 

July 



7 



5 

10 

5 

27 

August 

5i 

12 

n 

20 

SejUember 

1 

2 





18 







21 

October 

6 

2 



4 

27 

1 





_ 



40 

November 

2 

7 

.•5 

5 

26 

1 



44 

December 

8 

8 

1 

1 

7 

14 

_-_ 

1 

—  - 

1 

_-. 

41 

28 

4Gi 

1 

4 

26 

141 

3) 

5 

77i 

18i 

5 

356 

CATTLE    PROTECTION    SERVICE* 

In  1927  the  cattlemen  of  California,  rejili/.iiifr  that  somethintr  mu.st 
be  done  to  protect  their  herds  aprainst  theft  which  was  a.ssuminp  com- 
mercial proportions,  framed  and  succeeded  in  haviiifr  enacted  into  state 
law,  a  bill  providing;  for  the  recordinjr  of  cattle  brands,  the  licensing 
of  all  slauprhterers  engaged  in  the  business  of  slaughtering  cattle 
and  the  inspection  for  brands  and  marks  of  all  cattle  before  their 
acceptance  by  common  carriers  for  shij)ment  and  before  being  slaugh- 
tered at  commercial  plants.  Tiiere  has  never  been  any  state  ajjpropria- 
tion  made  for  carrying  on  this  work,  it  being  supported  by  fees  received 
for  slaughterers'  licenses,  the  recording  of  brands,  tlie  renewal  fees  on 
same  and  in  a  very  small  degree,  the  amount  accruing  from  penalties 
nnd  the  sale  of  estray  animals,  the  owners  of  which  in  rare  ca.ses  may 
not  be  found. 

In  the  earlier  days  cattle  stealing  in  California  was  confined  prin- 
cipally to  the  oecasional  killing  of  a  bulloek  for  purely  local  use.  and, 
at  times,  the  driving  off  on  foot  of  sizeable  her(ls.  I'nder  conditions 
])revailing  at  this  time,  the  latter  method  could  be  carried  on  with  some 
chance  of  success.  Such  methods  of  plunder  are  now  entirely  out  of 
date,  owing  to  means  of  rapid  communieafion.     Through  the  coming 

•By  Arthur  Hebbron,  Secretary. 
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of  improved  roads  and  fast  trucks,  the  scenes  have  shifted.  Some- 
times cattle  stolen  at  night  are  slaughtered  tlie  next  morning  over 
one  hundred  and  fifty  miles  away — long  before  discovery  of  the  theft. 

The  great  numbers  of  cattle  pastured  on  the  open  ranges  and  large 
areas  in  California  that  are  poorly  fenced,  make  it  necessary  that 
a  "fire  brand"  be  used,  as  that  is  the  only  practicable  way  of  showing 
ownership. 

Under  the  present  hide  and  brand  inspection  regulations  no  cattle 
can  be  accepted  for  shipment  by  any  common  carrier  until  they 
are  inspected  for  brands  and  marks  by  a  duly  authorized  hide  and 
brand  inspector,  appointed  by  the  director  of  agriculture,  and  the 
rights  of  ownership  or  possession  of  the  cattle  by  the  shipper  or 
slaughterer  fully  established ;  also  no  cattle  can  be  slaughtered  in  any 
slaughtering  establishment  without  such  brand  inspection.  As  a 
further  protection,  a  system  of  hide  inspection  is  provided  to  permit 
a  checking  up  and  an  inspection  of  all  hides  "taken  off"  cattle 
slaughtered  in  small  slaughtering  establishments  too  remote  to  permit 
of  daily  full-time  brand  inspection.  Hides  can  not  be  removed  from 
place  of  slaughter  or  accepted  for  shipment  or  transportation  by  any 
person  until  they  have  been  inspected  for  brands  and  marks.  In  order 
to  carry  out  this  system  of  cattle  and  hide  inspection,  the  brand 
records  are  of  first  importance,  as  they  show  the  design  of  a  brand, 
its  location  on  the  animal,  the  name  and  addres.s  of  the  recorder  and 
tlie  place  where  the  cattle  so  branded  generally  range.  A  list  of  these 
records  is  compiled  with  due  regularity  and  furnished  to  inspectors, 
that  they  may  he  fully  informed  as  to  ownersliip  of  any  branded  animal 
coming  under  their  observation  at  time  of  inspection. 

As  a  further  benefit  to  the  cattlemen,  the  state  brand  records  made 
it  possible  to  remedy  the  law  pertaining  to  the  sale  of  estrays.  Chapter 
726,  an  act  approved  June  3,  1921,  requires  that  before  any  person  can 
sell  any  branded  bovine  animal  as  an  "estray"  he  must  give  the 
director  of  agriculture  ten  days'  notice  by  registered  mail  of  such  pro- 
posed .sale,  describing  the  brands  and  marks  on  the  estray  animals,  in 
order  that  the  director  may  cause  search  to  be  made  of  the  registered 
brands  on  file  to  determine  the  ownership  and  give  notice  to  the  owner 
Ix'fore  date  of  sale,  where  .such  cattle  may  be  found  and  claimed.  The 
need  for  this  law  is  undoubtedly  api)reciated  and  could  only  be  effec- 
tively enforced  under  the  })resent  system  of  brand  registration.  j\Iany 
cattlemen  now  avail  themselves  of  the  opportunity  to  refer  to  the  rec- 
ords in  order  to  a.seertain  tiie  ownership  of  any  estray  cattle  they  may 
find  on  their  ranges  and  wiieii  the  recorder  of  a  brand  on  sueli  reported 
e.stray  cattle  can  be  determined  this  office  has  been  able  to  assi.st  in 
restoring  them  to  the  rightful  owner.  To  date  our  success  has  been 
very  gratifying. 

It  frequently  occurs  that  we  are  asked  to  find  the  owners  of  cattle 
carrying  brands  which  do  not  appear  on  our  records.  These  generally 
are  cattle  branded  with  "irons"  being  used  illegally  or  cattle  brought 
into  California  from  adjoining  states,  which  have  not  been  rebranded 
with  a  California  recorded  branding  iron. 

In  order  to  carry  out  the  brand  inspection  requirements  of  the  hide 
and  brand  law,  it  was  necessary  that  a  suflficient  number  of  brand 
inspectors  be  ai)i)ointe(l,  autlioi-i/ed  to  inspect  cattle  and  hides  for 
brands  and  marks  at  all  shipping  points  and  to  inspect  cattle  at  all 
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slaufrlitcrinp  establishments  prior  to  slanjrhter.  On  account  of  the 
small  compensation  that  can  be  earned  by  many  of  these  inspectors, 
particularly  those  needed  to  make  brand  inspections  in  districts  where 
a  limited  nund)er  of  shii)ments  of  cattle  orifrinate  and  wliere  the  load- 
iufr  corrals  are  far  apart,  and  the  slau<rhter  houses  are  located  at  a 
distance  from  the  honu*  of  the  inspector,  there  is  difHiculty  in  securin«r 
inspectors  ])roj)erly  (jualified  to  ])erform  this  valual)le  and  necessary 
service.  Keadiufr  brands,  at  best,  is  a  diflficult  .job  and  oidy  men  who 
have  had  experience  on  the  ran<re  can  be  considered  jrood  brand  insjiec- 
tors.  In  the  fall  of  the  year  when  the  hair  on  an  aiiinud  is  lontr  and 
hanfrinfr  over  a  brand,  it  is  often  diflicult  to  read.  An  inspector  should 
be  able  to  read  brands  readily,  in  order  that  the  cattle  under  inspection 
can  be  handled  with  as  little  disturbance  as  possible.  Such  e.xactinpr 
work  as  this  and  the  experience  neces.sary,  coupled  with  the  inadecpiate 
compensation  offered,  for  a  time  i)revented  the  department  securing 
com])etent  ins])ectors,  so  the  service  was  carried  on  under  a  considerable 
handicap.  As  the  woik  advanced  and  the  cattlemen  be<ran  to  feel  the 
benefits  arising  through  the  efforts  made  to  enforce  the  law,  a  frratifyinpr 
cooperation  developed  that  materially  a.ssisted  the  cattle  |)rotection 
service  in  improviufr  its  inspection  foi'ce  to  tiie  extent  that  the  protec- 
tion desired  by  the  cattlemen  is  now  beiufr  more  et!iciently  jriven  and 
our  inspection  force  jrreatly  in)j)rove(l.  Our  field  branch  inspection 
force  is  aufrmented  by  the  work  of  a  number  of  recheck  insjx'ctors 
located  in  the  corrals  at  the  larjre  slau<rhterin«;  centers  and  points  of 
destination.  These  "recheck"  inspectors  check  up  the  inspections 
made  by  the  orijrinal  brand  ins|)cctor,  in  order  to  locate  any  cattle 
reported  as  missiufr.  They  also  render  weekly  reports  of  all  cattle 
arrivinpr  at  these  points. 

The  followinpr  fiprures  show  .some  of  the  woik  supervised  by  this 
service.     These  are  for  li>27,  as  fijrures  are  not  completed  for  li>28: 

Number   of   Cattle   Shipped    Out    of    Various   Counties 

Cows    l!tlM24 

Steers    261. a"? 

Calve.s __  122. 4S5 

BuUs  and  stags 10.977 

Total    587.662 

Number  of  cattle  shipped  out  of  the  state 28,498 

NumbtT  of  cattle  shipped  Into  state  for  slaughter lfi4..527 

Total  number  cattle  slaughtered 1.198.802 

Total  number  of  rattle  in  state  in  1928 1.99ri.000 

Durinpr  the  year  1928,  there  were  1243  new  cattle  brands  recorded 
in  this  oflice,  an  increase  of  2")  per  cent  over  the  previous  year,  which 
indicates  that  better  conditions  jirevail  in  tiie  cattle  business.  There 
are  now  approximately  10. (MM)  active  cattle  brands  recorded  with  this 
.service. 

There  are  many  conditions  in  ("alifornia  that  make  l)rand  inspec- 
tion altofrether  more  diOicult  and  com|)lic}ited  that  it  is  in  most  cattle 
produeinjr  states.  California  has  aj)proximately  ten  times  as  many 
shippinjr  points  as  most  of  the  individual  cattle  pr()ducin«r  states  jind 
shipments  arc  very  numerous,  but  mostly  in  small  lots.  Number  of 
shipments  in   mtwe  strictly   producin<r  states  are  comparatively  small. 
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but  usually  represent  large  numbers  of  cattle.  Cattle  shipped  from 
states  that  are  most  entirely  producers  are  largely  in  one  brand,  tliere 
being  very  few  importations  of  range  cattle  into  those  states,  and  com- 
paratively few  sales  where  cattle  are  turned  out  on  some  range  within 
tlie  state*  while  California  is  a  very  extreme  importer  of  range  cattle 
from  seven  different  states,  these  being  turned  out  on  large  ranges 
where  tiu'y  are  at  times  mixi'd  with  cattle  from  different  states,  many 
of  them  l)eariug  same  brands  as  local  cattle.  Besides,  there  is  a  large 
intrastate  shipment  of  cattle  in  California,  whicli  prevails  to  a  limited 
extent  in  strictly  range  .states.  Cattle  that  are  shipped  into  the  Middle 
Western  .states  mostly  go  into  small  enclosed  pa.stures,  in  a  level,  open 
country,  or  directly  into  feed  lots,  from  which  they  are  shipped  direct 
to  markets  to  be  sold  for  slaughter. 
Here  are  some  of  the  benefits  of  this  act  derived  by  slaughterers : 

1.  I'rovfiits  irresponsible  parties  slaughtering  at  various  places. 

2.  rroiiibits  produoers  competition. 

3.  Slaughterers  given  same  protection  as  cattlemen  on  any  cattle  they  have  on 
hand. 

4.  Protection  against  stealing  of  hides. 

;'».   II('l))s  to  identify  animal  if  carcass  is  condemiuMl. 

6.  Can  get  legal  title  to  estray  animals  from  inspectors. 

7.  Helps  to  segregate  cattle  shipments  that  are  at  times  mixed  en  route  or  at 
destination. 

8.  Can  get  figures  showing  volume  of  business  at  other  points. 

9.  By  getting  bills  of  sale  are  in  a  measure  protected  against  charge  of  stealing 
cattle. 

10.  Prevents  substitution  of  cattle  while  being  transported  or  delivered  on  foot. 

11.  No  detriment,  excepting  small  license  fee. 

While  the  inspection  of  cattle  for  brands  and  marks  at  time  of 
shipment  or  slaughter  is  not  infallible,  it  has  been  a  great  factor  in 
])reventing  lo.sses  that  could  occur  under  the  old  system  of  shipping  or 
slaughtering  without  restrictions  and  no  inspection  on  hides. 

During  the  year  the  following  arrests  were  made : 

Cattle  Stealing 

Madera  County.  7 — .3  convicted.  2  discliiUfjed,  2  cases  pending. 
Siskiyou   County,   1 — party   forfeited   bail,   left   the  country,   has  not   been  appre- 
hended. 

For   Using    Unrecorded   Brands 

San   .loaquin  County,  2 — both   convicted. 

Slaughtering    Without     License 

San  .Ioa(|uiii  County,  2 — 1  convicted,  fined  .$20;  1  discharged.  1  left  country 
before   Wiirrant   was  served. 

Failure   to    Pay    Renewal    Fees   on    Brand 

Si.skiyou  County,  1 — convicted,  fined  .$100,  line  suspended  pending  observance  of 
law  in  future. 

On    Suspicion    of    Having    Slaughtered    Stolen    Cattle 
San   liernardino  County,   1 — convicted,   fined  If.WO. 
San   Diego  County,  2 — convicted,  sentenced  to  six  months  in  county  jail. 

Investigations  by  Three  Special   Investigators 
46."»  cases  of  minor  infractions  of  tlu>  law  iuvestig.nted  and  adjusted. 

8 — cc-m 
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STALLION    REGISTRATION    LAW 

The  oppi'fition  ol'  this  law  lias  liccii  ciri'chvc  in  prevent iiij;  the  trans- 
mission to  offs|)rin<r  of  hereditary  defects  in  stallions  and  jaeks. 

To  tliose  interested  in  the  horse  it  is  somewhat  (lisai)pointin<r  to  realize 
that  tlu-  j)urp<)  e  for  which  this  law  was  intended  will  not  aceonij^lish 
the  resnits  contemplated  for  the  reason  that  an  inanimate  jiower  in  the 
form  of  machinery  is  responsible  for  a  considerable  decrease  in  the 
horse  population.  It  is  as  yet  a  little  premature  to  predict  what  will 
hapjien  to  the  horse  in  the  future,  but  it  is  interesting:  to  note  that 
while  machinery  has  superse:'ed  tiie  horse  in  some  instances,  it  has  not 
succeeded  in  <rainin{r  the  ascendancy  on  farms. 

The  competition  by  these  two  forms  of  power  is  <rradually  jrrowinj; 
keener,  and  it  is  difficult  to  forecast  the  outcome  of  this  stru'^'<rle  for 
masterv  in  servinir  the  farmer. 


ANIMAL  PATHOLOGY  LABORATORY' 

The  Animal  Patholotry  Lal)oi-atory  in  many  respects  has  been  like 
Topsy.  It  started  in  a  snuill  way  and  then  proceeded  to  out<rrow  its 
allotted  cloth inp:.  For  several  years  it  was  housed  in  one  i-oom.  which 
became  very  eoufrested  and  was  poorly  lifrhted.  In  .Inly,  li>27.  the 
r>ovine  Tid)erculosis  Law  became  etTective  and  in  accordance  with  a 
provision  therein  it  was  necessary  to  procure  a  federal  licen.se  to  ])re- 
l)are  and  distribute  tuberculin  for  use  in  otficial  testin<r.  Early  iji  this 
year  the  old  dairy  laboi'atory  was  remodeled,  i)rovidinfr  commodious 
quarters,  with  better  li<rhtin{r  facilities  and  meetinjr  federal  retpiire- 
ments  for  the  pre])aration  of  tuberculin.  * 

The  laboratory  functions  alon<r  three  distinct  lines:  The  manufacture 
of  tuberculin  for  use  by  field  veterinarians  in  makiufr  tuberculin  tests 
as  ])rovi(led  by  the  I'ure  Milk  Law;  the  examinali^i  of  disease  sjieci- 
mens  submitted  for  purposes  of  (lia<.'noses  or  contii-mation  of  such,  and 
the  makin<r  of  infectious  disease  invest  ijrat  ions  in  the  field  by  the  labor- 
atory worker. 

The  whole  pro^n-am  of  tuberculosis  control  hin<res  upon  the  ctTcetive- 
ness  of  tuberculin.  It  is  important,  therefore,  that  the  veterinarians 
be  supplied  with  a  i)roduct  at  reasonable  cost  that  is  safe,  and  of  suffi- 
cient potency. 

()p('ratin<r  under  a  federal  license  occasions  a  considerable  amount 
of  additional  detail  which  necessitates  the  employment  of  one  full 
time  a.ssistant.  During'  the  year  there  were  distributed  !)4'J7  vials, 
each  containinj;  2  e.e.  of  tubci-culin,  constitutinpr  a  total  of  1H,854 
cubic  centimeters.  This  (puintity  is  less  than  the  year  ))revious  because 
of  a  three-months'  nonproiluct  ive  period  due  to  movin<;  and  rebuildinp 
the  laboratory. 

The  Division  of  Animal  Industry  is  charfjed  with  the  control  or 
eradication  of  communicable  di.seases  of  domestic  animals.  In  order 
efficiently  to  carry  on  this  work  it  is  neces.sary  to  have  a  laboratory 
where  certain  procedures  necessary  to  establish  a  diajrnosis  can  be 
nuule  or  cf)nfirme<l.  At  times  when  it  is  nec<'.s.sary  to  enforce  fpiarantine 
regulations,  a  field  diagnosis  may  be  (piestioned,  recpiiring  additional 
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evidence  that  tlie  disease  exists.  It  has  been  tlie  policj'  of  this  Division 
to  retain  all  specimens  and  evidence  in  these  cases  and  the  laboi-atoiy 
has  been  called  upon  many  times  to  produce  them,  thus  avoiding?  legal 
entanjrlcments.  Durin<j  the  past  year  18.'}  such  specimens  were  exam- 
ined and  diafjnoses  made. 

The  Animal  Patholoo:}'  Laboratory  receives  no  appropriation  with 
which  to  conduct  experiments  or  investifjational  work  relative  to  the 
cause  of  certain  losses  as  this  comes  witliin  the  province  of  a  division 
not  a  part  of  this  department.  Jlowever,  sometimes  it  is  necessary  to 
do  some  investifrational  work  to  determine  measures  for  the  control  of 
certain  conditions.  About  three  years  ajjo  the  problem  of  preventing 
extensive  sheep  losses  was  presented  and  since  that  time  the  Division 


Fig.    129.      Utmost  vigilance  is  necessary  to  maintain  our  Hocks  free  from 
the  scourge  of  scabies. 


lias  made  much  progress  along  this  line.  The  first  fact  observed  was 
that  a  large  i)ei-centage  of  these  losses  was  due  to  intestinal  parasiti.sm. 
Our  veterinarian  in  charge  of  the  laboratory  has  made  numerous  trips 
and  invcstigalions  into  the  field  and  generally  more  satisfactory'  results 
have  been  obtained  than  were  anticipated.  A  great  many  .sheep  and 
cattle  owners  are  now  reaping  the  benefit  accruing  from  tlie  results  of 
this  work.  The  work  in  parasitic  diseases  of  our  domesticated  animals 
presents  practically  a  virgin  field  in  which  a  great  service  can  be  ren- 
dered to  (.'alifornia's  live  stock  interests. 

One  of  the  interesting  accomplishments  of  tlie  year  was  the  working 
out  of  an  efficient  treatment  for  Oslcrtag  di.sease  in  cattle.  The  treat- 
ment is  inexpensive  and  has  saved  several  head  of  jjurebred  cattle 
which  otherwise  would  have  died. 
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TABLE  No.  8 
Interetat*  Shipments  Showing  Smim  of  Origin.  Year  of  1928 


Dwry 
cattle 

HorsM 

Mule* 

Fwdfr 
sheep 

Rams 

Other 
cUasca 
sheep 

Total 

2,751 

17 

1,02« 

8 

4,914 

37 

1 

811 

90 

132 
47 
67 

12 

65.881 

127 
1 

88,903 

Canada        

1 

88 

2 

1,086 

3 

Idaho      

118 
49 
2 

28 

8 

310 

6,373 

88 

3 

3 

2 

816 

4 
40 
6 

86 

169 

6 

40 

86 

6 

4 

4 

1 

I 

176 

171 

822 

7 

1,820 

42 

30 

51 

4 

2 

176 

21 
88 

192 

608 

1.218 

2 
49 

9 

88 

07.008 

730 

S84 

09.938 

42 

39 

83 

114 

4 

2 

4 

Ohio 

6 

4,572 

5 

•.829 

77 

17 

2 

430 

8 

26.891 

1.067 

37.929 

17 

954 

3.778 

20 

913 

719 

1 
14 

14,000 
23,964 

14.957 

Utah  

430 

304 

28,010 

20 

47 
11 
68 

80 
3 
66 

1,020 

733 

123 

Totals 

25.300 

1.368 

178 

228.234 

2.875 

6,696 

281,638 
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TABLE  No.  9 
Interetate  Shiptnentt  Showing  Countlet  of  DMtlnatlon,  Year  of  1928 


Dairy 
cattle 

Horses 

Mules 

Fpcdcr 
sbccp 

Rams 

Other 
classes 
sheep 

Total 

134 

260 

1 

6 

2 

616 

2 

17 

1,196 

82 

64 

1 

2,794 

2,983 

30 

290 

1 

21 

6,440 
1,200 
1,100 

262 

4,110 

10,838 

Colusa 

1.202 

1,715 

Del  Norte 

2 

M 
201 

36 
149 

68 

12 
44 

11,645 

12,054 

Olenn                            

162 

Humboldt             

45 

194 

321 

415 
36 

248 

16,309 

32 

36 

2 

284 
19 
64 
46 

23' 

45,913 
21.000 

3.500 
37,650 

1,832 

46.257 

2 

2 

21,419 

3,536 

19 
625 

49' 

86 

91 
3 

4 

38,057 

Loe  Angeles .- 

18  85S 

32 

35 

16 
33 

18 

2,100 
8,382 

86 
8 

2  502 

8  400 

54 

30 
1 

76 

2 

1 
1 

4 

2 
399 
2 
65 
32 
134 

3 

2 

401 

Placer     

12,064 

357 

42 

12,465 

65 

81 
1 
2 

26 

20 
1 

72 

11 

127 

251 

6.150 

160 

5.445 

2 

995 

69 

149 

480 

90 

5 

75 

236 

10 

2 

24 

1,012 

34 

26 

919 

6 

47 

244 

2 

91 

36 

5 

19,583 
1,100 

20.600 

1  189 

150 

14,343 

726 

15  621 

90 

San  Matoo          

84 
74 
12 

89 

1 

1 

150 

Santa  Clara 

249 

10 

Shiuts 

2 

1,600 
100 

1.624 

26 
4 

9 

4 

44 

65 

064 

4 

241 

2  111 

46 

3,600 

3911 

84 
2 

1,068 
7 

Sutt«r 

Tehama 

2,200 

1 

1 

2  249 

Tulare 

244 

2 

4 

Yolo 

12,138 
10,900 

512 
75 

67 

12,798 
11.017 

Yuba 

6 

Totals 

25.300 

1,356 

176 

226.234 

2,875 

5.595 

261 536 

TABLE  No.  10 
Miscellaneous  Live  Stock  Inspections  at  Centralization  Points  During  1928 


82.221 
78.357 
52.560 
50.474 
29,460 
39,088 
30,650 
18.081 
47,264 
128,176 
73,536 
59,616 

168,116 
153,384 
128.225 
103,913 

83,864 
172,751 

88.081 

43.970 
121,290 
201.052 
138.660 

68,735 

63,898 
63,071 
61,688 
50,000 
66.667 
29.300 
19,887 
25,594 
23,890 
30,014 
43,069 
28.409 

60 
44 
68 

304  284 

284  856 

March 

242  541 

283 

no 

205  570 

May 

160  981 

June 

241  139 

July 

130  518 

87  645 

September 

192  4.S4 

October 

35!i  24 1 

November 

253  205 

December 

156  760 

Totals 

689,462 

1.470.930 

476,287 

162 

393 

2,637,234 
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DIVISION  OF  MARKETS 

liritKK    H.    CUITCHF-lKl.D,    Clliff 

FROM  tilt'  standpoint  of  practical  and  direct  value  to  i)roducer.s, 
p('rlia|)s  the  most  impoiiaTit  activity  of  the  Division  of  Markets 
durinfr  the  past  year  has  been  its  i)i(t<;rain  toward  th(>  devel()j)ment 
of  an  adecpiate  market  information  service  for  California  farmers.  As 
a  result  of  this  ])ro<rram,  the  farmers  in  this  state  no  lonfrcr  find  it 
necessary  to  rely  upon  rumor  or  meajier  market  information  l)ut  may 
obtain  from  the  Federal-State  Marketinjr  Service  unbiased  and  reliable 
up-to-the-minute  information,  concernin<r  crop  and  inarkei  conditions 
which  influence  the  market  for  their  ])roducts. 

This  activity,  carried  on  under  the  title  "Federal-State  Marketing 
Service,"  is  maintained  by  the  Division,  under  a  cooperative  atrreement 
with  the  liureau  of  A«rricultural  Econoniics  of  the  I'nited  States 
Department  of  A<rriculture.  Durin<r  the  past  twelve  months  a  program 
has  been  develoj)ed  which  makes  available  tli(>  most  comprehensive  and 
reliable  market  information  service  that  the  technically  trained  person- 
nel and  resources  of  these  two  or^ranizat ions  are  able  to  furnish.  This 
profrram  lias  been  made  much  more  effective  and  comjirchensive  by  the 
establishment  of  the  short  wave  radio  telcfrraph  communicatinp:  system, 
inter-connectinpr  the  important  producino^  and  marketing  areas  in 
California. 

KKl'OKTS    ON    MARKET    COXDITIONS    IN    CENTRALIZHI)    MARKETS 

This  type  of  ser\'ice  is  now  well  established.  In  freneral  the  service 
consists  of  current  imports  of  daily,  weekly,  monthly  and  .seasonal  infor- 
mation by  commodities  to  assist  <::rowcrs  and  shippers  in  carrying  on 
their  current  marketing  operations.  The  organization  of  this  work 
includes  market  rejjorting  offices  in  San  Francisco  and  Los  Angeles, 
with  trained  market  rejiorters  as.sembling  and  disseminating  daily 
prices  and  other  marketing  facts  covering  these  markets.  This  is  sup- 
plemented with  jiertinent  information  on  marketing  conditions  which 
comes  over  the  federal  leased  wire  system  from  eastern  markets. 

KRIIT    AND    VEGETABLE    MARKET    REPORTING    SERVICE 

The  following  types  of  reports  are  issued  from  the  San  Francisco  and 
Los  Angeles  market  reporting  offices  covering  fruits  and  vegetables: 

1.  Daily  carlot  shipments  from  California  and  competing  sections 
in  the  United  States  as  reported  by  railroads  and  received  by 
leased  wire  at  the  San  Francisco  office  from  the  principal  markets 
of  the  country. 

2.  Carlot  receipts  at  princi[)al  receiving  markets  throughout  the 
United  States. 

3.  Carlot  receipts  at  San  Francisco  and  Los  Angeles. 

4.  Prevailing  conditions  and  market  |)rices  in  leading  markets. 

5.  Cold  storage  reports. 

6.  Annual  summaries  of  the  above. 

These  rei)orts  are  sent  to  a  large  mailing  list  of  growers  and  shippers 
throughout  the  western  states  and  are  copied  generally  by  newspapers 
and  press  as.sociations. 
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Tlu'  pi-iiu-ipal  coinmodities  covci-ed  in  this  typo  of  irports  are 


Appl(^ 

Apricots 

Artichokes 

Asparap:ns 

Avocadoes 

Bananas 

Beans 

Blackberries 

Cabbaofe 

Cantaloupes 


Carrots 

Cauliflower 

Celery 

Cherries 

Cucumbers 

Currants 

Ejjfjplant 

FifTs 

Gooseberries 

Grapefruit 


Grapes 

Lemons 

Lettuce 

Tj()<ranberries 

Onions 

Oranpfes 

Peaches 

Pears 

Peas 

Peppers 


Plums 

Potatoes 

Raspberries 

Khubarb 

Spinach 

S(|uash 

Strawberries 

Sweet  Potatoes 

Tomatoes 

Watermelons 


Previous  to  November,  1928,  the  Los  Anfreles  fruit  and  vejretable 
market  reporting:  service  was  conducted  solely  by  the  Federal  Bureau 
of  Ajrricultural  Economics.  A  cooperative  arraufrement  was  inaupfu- 
rated  at  that  time  which  has  {rreatlv  strenprthened  the  fi'uit  and  vetretable 
reportinpr  service  for  Southern  California,  the  outstandinjr  development 
iMuler  this  new  arransrement  beinp:  the  reportinc:  of  truck  unloads  and 
the  very  p:reat  increase  in  the  amount  of  infoi'mation  from  eastern 
Tnarkets  fnrnislu'd  to  the  Los  An<rcles  office  for  dissemination.  This 
hitter  is  transmitted  from  San  Francisco  to  Los  Anj;eles  by  the  short 
wave  radio  telejrraph  system.  The  development  by  the  Division  of 
Markets  of  daily  reports  on  receipts  by  truck  and  monthly  summaries 
in  which  the  recei])ts  are  analyzed  and  summarized  by  disti'icts  of 
ori<rin  has  added  <rreatly  to  the  Los  Anpreles  service.  It  has  filled  a 
lon«r  felt  need  in  su|)plyin<;  srrowers  and  shippers  with  an  adequate 
means  of  mea-surinp:  the  quantities  of  the  various  commodities  arriving? 
daily  on  the  Los  Anjreles  mai-ket.  These  reports  should  furnish  a  better 
basis  for  orderly  marketinp:  and  should  aid  especially  in  preventing 
market  gluts. 

LIVE   STOCK,    MEAT    AXD  WOOL    REI^ORTING    SERVICE 

This  service  is  conducted  also  in  cooperation  with  the  Federal  Bureau 
of  Agricultural  Economics,  with  offices  maintained  at  San  Francisco 
and  Los  Angeles.  It  consists  of  daily  market  reports  on  cattle,  hogs, 
sheep  and  wool,  and  includes  reports  of  actual  sales  made  and  the  mar- 
ket trend  on  the  basis  of  federal  grades,  as  well  as  a  semiweekly  market 
summary  of  prices  and  conditions  in  the  eastern  markets. 

The  following  types  of  reports  are  issued  : 

1.  Daily  live  stock  report. 

2.  Daily  western  grass  cattle  report   (pai't  of  year). 
•'{.   Weekly  live  stock  report. 

4.  Weekly  wool  review. 

5.  (ri'ain  report. 

fi.   Special  re[)orts  such  as  outlook  rejjorts. 

In  addition  to  the  above  regular  reports,  some  special  reports  are 
prepared  for  newspapers,  trade  a.ssoeiations  and  radio  broadcasting 
stations. 


-MAKKKT    I{F;I'()I{TI.\(;    OF    DAUfV    AND    I'OCLTRV    PRODUCTS 

This  project  includes  the  market  reporting  and  the  gradiiig  .service 

Both  types  of 


for  these  products  in  Los  Angeles  ami  San  Francisco. 
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work  are  handled  by  the  same  personnel  in  cooperation  with  the  Fed- 
eral Bureau  of  Afrricultural  Economics  under  an  apreement  which 
started  September  1,  1928.  Previous  to  that  time  the  profrram  was 
carried  out  by  an  ajrreement  with  the  California  Bureau  of  Dairy 
Control. 

The  San  Francisco  office  was  open<'d  Jun<\  1918.  In  1925.  with  the 
establishment  of  the  San  Francisco  Mercantile  E.xchanjre,  a  cooperative 
aprreement  was  entered  into  by  the  state  and  federal  departments  with 
the  trade  in  San  Francisco  establishinp:  federal  jrrades  on  butter,  eprprs 
and  che«'.se  as  the  official  tradinj?  prrades,  and  the  prices  issued  by  the 
Federal-State  Marketinfj  Service  as  the  official  quotations  of  the  San 
Francisco  Mercantile  Exchanpre. 

The  types  of  reports  issued  currently  are : 

1.  Daily  market  report. 

2.  Weekly  butter  review. 

3.  Monthly  export  report. 

4.  Monthly  cold  storajre  report. 

5.  Monthly  oriprin  of  receipts  at  Los  Anpreles  and  San  Francisco. 

SEASONAL   MARKET  REPORTIN'G  SERVICE  LV   PRODUCING   CENTERS 

Field  market  reporting  stations  have  been  maintained  by  the  Federal 
Bureau  of  Aorricultural  Economics  for  a  number  of  years  in  Fresno, 
the  center  of  the  frrape  shippinfr  district,  in  El  Centro.  the  center  of 
the  Imperial  Valley  lettuce  shippinjr.  and  in  Brawley,  where  the  Impe- 
rial Valley  cantaloupe  shippintr  and  marketinpr  centers.  These  field 
stations  are  in  charfre  of  traine  1  field  reporters  who  issue  daily  bulle- 
tins coverinpr  market  prices  and  activity  in  eastern  and  other  consum- 
inpr  markets  and  quote  an  f.o.b.  price  to  assist  shippers  and  jrrowers  in 
their  marketing  operations.  In  these  project,s  the  Division  of  Markets 
is  actively  participating. 

The  short  wave  radio  telcfrraph  will  play  an  important  part  in  the.se 
reporting  stations  as  it  will  prive  them  direct  up-to-the-minute  commu- 
nication with  San  Francisco.  Los  Anpreles.  other  producing  centers  in 
California,  and  with  eastern  markets  throuprh  connection  with  the  fed- 
eral leased  wire  system.  The  first  field  station  with  short  wave  radio 
equipment  was  opened  at  Salinas  in  October,  1928.  where  headquarters 
were  maintained  for  reporting:  the  Salinas- Watsonville  fall  lettuce 
marketing.  The  radio  sers'ice  was  hiprhly  satisfactory  and  dependable, 
beiufr  at  the  .same  time  unique  and  interest  creating. 

Reports  summarizing  local  and  eastern  market  information  on  lettuce 
were  relea.sed  in  mimeofrraph  form  daily  by  the  reporter  in  charge. 
These  reports  were  distributed  by  motorcycle  to  lettuce  packinpr  sheds 
in  Salinas,  Wat.sonville  and  other  surrounding  points  within  a  short 
time  after  being  prepared.  A  summary  of  the  Salina.s-Wat.sonville 
marketing  situation  was  issued  by  the  Division  of  Markets  and  is  avail- 
able for  distribution. 

Previous  to  the  establishment  of  this  ser\-ice  the  Salinas  Chamber  of 
Commerce  distributed  a  daily  bulletin  during  .several  seasons.  These 
bulletins  consisted  (»f  wire  reports  on  several  markets  forwarded  from 
the  San  Francisco  reporting  office. 

At  the  completion  of  the  1928  fall  reporting  .service  at  Salinas,  an 
arrangement  was  made  between  growers  and  shippers  of  lettuce  and 
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other  vepretable  crops,  beans  and  apples  and  the  California  Division  of 
Markets  to  establisli  a  year-round  field  rojiortinp:  service  for  the  Salinas- 
Watsonville  district.  A  trained  market  reporter  and  a  short  wave 
radio  station  are  to  be  maintained  there  during  the  entire  year  under 
this  arranp:ement. 

Durinjr  the  active  shippinj;  season  for  Tokays,  a  market  report  "was 
forwarded  by  the  Division  of  ^larkets  to  Lodi  and  issued  daily.  This 
service  was  well  received  by  growers  and  shippers. 

CURREXT    >rARKET    INFORMATION    SERVICE   OX    SELECTED    COMMODITIES 

For  a  great  many  farm  commodities  in  California  there  are  no  central- 
ized markets  and  there  is  but  meager  market  information.  For  many 
commodities  there  is  no  central  trading  place,  nor  is  sufficient  trading 
focused  at  any  particular  point  as  a  market  center  for  the  commodity 
such  as  is  present  in  the  live  stock  markets  in  San  Francisco  and  Los 
Angeles  or  in  the  dairy  and  poultry  exchanges.  In  the  case  of  ])runes 
or  dried  fruits  in  general,  vegetables,  grains,  beans,  and  many  fruits, 
such  a  market  center  or  centralization  of  trading  is  absent.  Furnish- 
ing an  effective  market  information  service  to  such  industries  was  one 
of  the  problems  which  was  given  major  consideration  in  developing 
the  new  marketing  program  for  California  in  1928,  and  such  a  program 
was  inaugurated. 

This  type  of  senice  is  best  illustrated  by  the  series  of  prune  market 
information  bulletins  issued  during  1028  in  response  to  requests  from 
l)rune  growers  and  leaders  in  that  indu.stry.  Previous  to  this  time  the 
independent  prune  grower  had  no  means  of  determining  the  valne  of 
his  product  and  had  to  rely  on  the  rumors  current  and  the  offers  of 
the  trade.  The  new  service  gave  the  grower  the  current  situation  in 
the  foreign  markets,  conditions  in  foreign  and  domestic  producing 
areas,  and  current  reports  of  the  prices  and  activity  prevailing  in  the 
different  prune  growing  sections  of  California  and  the  northwest.  Such* 
reports  require  a  thorough  statistical  background,  trade  contacts  and 
extensive  field  service  to  make  them  effective  as  there  is  no  centraliza- 
tion of  marketing  activity.  The  cooperation  of  the  foreign  serv'ice  of 
the  Federal  Bureau  of  Agricultural  Economics  enabled  the  reports  to 
be  rounded  out  from  a  world  standpoint.  The  Federal  Bureau  has 
responded  generously  in  expanding  the  reports  to  meet  California  needs. 

Inasmuch  as  there  is  no  centralized  market  for  beans,  turkeys,  grain, 
dried  fruits,  nuts  and  similar  classes  of  products,  a  great  deal  of  field 
work,  field  reporting,  and  correspondence  by  wire  and  mail  is  involved 
in  obtaining  up-to-the-minute  facts  regarding  prices  and  movement  and 
in  coordinating  the  material  obtained. 

In  this  type  of  marketing  information  ser\-ice  also  the  short  wave 
radio  will  play  an  increasingly  important  part.  Through  the  field  sta- 
tions to  be  maintained  during  the  active  marketing  seasons,  there  will 
be  gathered  hourly  and  daily  the  marketing  activity  in  the  various 
localities  of  the  state.  At  the  fields,  portable  units  of  the  wireless 
radio  network  will  be  set  up.  Reports  on  conditions  will  be  collected 
and  sent  to  the  central  office  and  in  turn  a  complete  report  of  the  whole 
situation  will  be  sent  to  the  local  units  for  dis.semination.  Growers  will 
be  enabled  to  keep  in  daily  contact  with  every  market  for  the  commodi- 
ties they  produce. 
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niSSKMINAIION    OK    MAUKKT    INFDltM  ATION 

Rapid  (lis.s(Mniiiation  of  this  information  is  of  the  grreatcst  importance 
anil  is  at'fom|)lisli('(l  primarily  by  means  of  the  short  wave  radio  tele- 
^rraph  network,  the  leased  wire  system  of  the  Federal  Department  of 
A^'rienlture  and  by  radio  voiee  hroadeastintr.  When  the  varions  reports 
arc  prepared  they  are  transmitted  immediately  by  radio  tele«rraph  to 
branch  olliccs  for  dissemination.  These  rei)orts  are  i)ostcd  as  bnlletins, 
mimeojrraphed  and  mailed  to  those  interested,  prepared  for  news|)aper 
rt'Icjise  and  broadcast  over  several  lartre  radio  stations. 

Market  information  is  broadcast  at  reprnlar  fixed  hours  each  day 
over  KQW.  the  Farm  Bureau  broadeastin«r  station  at  San  Jose.  These 
broadcasts  are  made  by  remote  control  from  the  studios  in  the  Depart- 
ment of  Asrriculture  offices  at  San  Francisco  and  Sacramento  at  12.30, 
(i  10  and  (i.'U)  p.m.  each  day. 

SPECIAL    MARKET    INFORMATION    ON    SELECTED    COMMODITIES 

In  order  to  meet  un.satisfactory  marketinjr  eonditions  which  from  time 
to  time  confront  different  ajrricult\iral  industries  in  California,  both  as 
to  a  factual  back<rround  f(U'  a  |)rojrram  of  market intr  improvement  and  to 
furii'sh  a  baektrround  for  an  adecpiate  market  information  service,  the 
l)ro<rram  inautrurated  in  IM'JS  by  the  Division  of  Markets  provided  a 
special  ty|)e  of  market  information.  The  functions  of  the  service  in 
this  connection  are  as  follows  : 

A.  To  determine  the  facts  re<rar(lin^  the  market  situation,  the  market 
outlets  and  the  market  outlook. 

li.  To  analyze  the  facts  as  they  apply  to  the  ])rojrrajii  in  California. 

(\  To  present  this  information  to  the  industry  or  ;rrou|)  involved. 

D.  Tpon  re(|uests  of  further  assistance,  to  counsel  and  advise  with 
the  <rronp  re^ar(lin<r  .sound   i)ro«rrams  for   improvement    in   marketinpr 

•based  upon  the  facts  disclo.sed  in  the  study. 

In  the  event  that  any  research  is  necessary  in  connection  with  this 
type  of  service,  an  understandin};  with  the  Collepe  of  Afrriculture  of 
the  University  of  California  jirovides  for  the  closest  coordination  of 
the  efforts  of  the  university,  tlie  Federal  l^uivau  of  Aurricultural  Eco- 
nomics and  the  California  Division  of  Markets  in  efTectinp  such 
research.  In  the  event  jtroblems  of  this  kind  are  undertaken,  it  is 
reco<jni/ed  that  considerable  work  in  <ratherinpr  market  information 
must  of  necessity  be  carried  on  in  markets  outside  of  California  where 
the  products  are  consumed,  in  the  <ratherin«r  of  such  market  informa- 
t'on.  consideration  is  piven  to: 

A     Methods  of  distribution. 

r.    Habits  of  consumers  refrardinp:  the  product. 

C.   Attitudes  of  the  trade  towards  the  ])ro(bict. 

1).  Annual  and  seasonal  re<piireinents  of  ditTerent  markets  here  and 
abroa  I  and  rate  of  movement  to  market  so  that  producers  may  better 
un<lerstand  the  merchandisintr  problems  inv(»lved  in  the  marketinp. 

E.  (Jeneral  market  conditions  in  the  domestic  and  forciini  markets  as 
they  relate  to  prices  consumers  can  pay. 

F.  Possi}»ilities  of  infltiencinp  consumption  and  increasing  demand 
and  methods  for  so  doinp. 
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G.  ('liaii<r(\s  iiocdcd  in  tlio  ^ladcs  and  standards  to  better  marketing 
coiulitioiis  ami  the  fonmilation  of  standards. 

II.   Markotinjr  practices,  methods,  and  macliincry. 

I.  Other  considerations  tliat  will  help  to  throw  a  li<;ht  on  the  market- 
in<r  problems  confronting  the  industry. 

PRUNES 

DuriuiT  1928  considerable  assistance  was  jiiven  the  |)nine  industry 
and  the  canninjr  peach  industry  of  the  state  along  the  above  described 
lines.  The  Division  secured  the  cooperation  of  the  Federal  Bur(>au 
of  Agricultural  Economics  and  the  University  of  California  in  mak- 
ing a  study  of  certain  j)hases  of  the  prune  industry.  The  chief  feature 
of  this  work  was  a  study  of  growers'  attitude  toward  their  marketing 
organizations  and  the  gathering  of  facts  regarding  the  consumption 
and  distribution  of  prunes.  The  latter  phase  was  still  in  process  of 
completion  when  the  year  ended. 

CANNING   PEACHES 

The  service  to  the  canning  peach  industry  included  a  very  com- 
l)rehensive  survey  of  the  markets  for  canning  peaches,  including 
the  attitude  of  the  trade  and  of  consumers  towards  canned  peaches, 
and  their  use  and  preferences;  competition  of  canned  peaches  and 
other  canned,  dried  and  fresh  fruits,  together  with  a  comprehensive 
study  of  their  distribution  and  nuirketing.  This  work  was  started  in 
April,  1928,  and  the  field  work  was  completed  by  the  end  of  the  year. 
It  is  anticii)ated  that  a  r(>port  of  this  market  information  will  be  ready 
for  distribution  early  in  the  spring  of  1929,  and  that  it  will  furnish  the 
canning  peach  industry  with  a  background  of  fact  with  which  the 
industry  leaders  may  more  intelligently  face  their  marketing  problems. 

RICE 

The  Division  of  Markets  cooperated  extensively  with  the  Federal 
Bureau  of  Agricultural  Economics  in  certain  phases  of  a  study  of 
the  California  rice  industr,v.  Report  of  this  work  is  being  prepared 
bv  the  fedei-al  bureau  and  it  is  anticipated  will  be  distributed  early 
in  1929. 

CANNING    PEACH    PRICES 

The  Division  of  Markets  was  represented  in  a  series  of  confer- 
ences, lasting  from  April,  1927,  to  October,  1928,  between  the  various 
factors  in  the  canning  ]>each  industry,  iiu'luding  ])ackers  and  growers, 
in  connection  with  the  marketing  problem  of  1928.  A  great  deal  of 
information  was  secured  for  the  conference,  including  a  survey  of 
stocks  of  canned  fruits  in  the  hands  of  various  marketing  factors 
as  of  June  1,  1928.  In  this  connection,  the  cooperation  of  the  Federal 
Bureau  of  Agricultural  Economics  was  secured  in  determining  the 
probable  factors  that  should  be  considered  in  connection  with  canning 
peach  values  and  the  cooj)eration  of  the  United  States  Department  of 
Commerce  was  secured  in  making  a  survey  of  stocks  in  the  hands  of 
wholesalers  and  chain  stores. 

The  function  of  the  California  Division  of  ^larkets  in  this  particular 
service  was  to  furnish  infornuition  to  the  various  committees,  to  meet 
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with  tlicin  and  to  couiisi'l  on  the  application  of  the  information  to  the 
l)r()bl(Mn  ill  liand. 

PRODl'CE  DEALERS  ADMINISTRATION 

The  Division  of  I^Iarkots  is  vested  with  the  administration  of  the 
Produce  Dealers  Act.  desiprned  to  protect  the  growers  of  California 
farm  products  who  market  their  commodities  on  a  consiprnment  or 
aprency  basis.  This  law  became  effective  July  81,  1927,  and  provided 
that  any  dealer  handlinpr  California  farm  products  shall  be  licensed  by 
and  bonded  to  the  State  of  California  in  the  sum  of  $5000  to  insure 
comj)liance  with  tlie  provisions  of  this  act.  The  law  was  practically 
inoperative  durin<r  1927.  however,  due  to  the  fact  that  the  constitution- 
ality of  the  act  was  beinp:  tested  in  the  courts.  The  decision  confirming 
its  constitutionality  was  rendered  by  the  superior  court  in  San  Fran- 
cisco on  December  31,  1927. 

During  the  calendar  year  1928.  licenses  were  issued  to  637  produce 
dealers  as  compared  with  263  in  1927. 

Of  the  203  comi)laints  received  by  the  Division  during  1928,  the 
great  majority  indicated  a  general  dissatisfaction  with  prices  received, 
32  covered  failure  to  pay  because  of  l)ankruptey  of  the  dealer,  and  13 
covered  failure  to  pay  because  of  the  death  of  the  dealer.  Of  the 
claims  investigated,  recoveries  were  made  in  62  cases  involving  a  total 
of  $S.r)2r).63. 

The  policy  of  the  Division  has  been  to  adopt  a  vigorous  program  to 
bring  about  licensing  and  bonding  of  dealers  and  to  revoke  licenses 
where  dealers  are  shown  to  be  dishonest  or  acting  in  bad  faith. 

An  educational  jirogram  was  inaugurated  showing  how  shippers  can 
aid  greatly  in  the  enforcement  of  the  Produce  Dealers  Act  by  retain- 
ing a  record  of  all  the  facts  regarding  each  shipment,  including  record 
of  weights  and  grade  with  a  copy  of  their  letter  or  transmittal.  In 
addition  it  was  sliown  how  they  might  also  render  a  real  service  to 
themselves  by  selling  only  to  licensed  dealers  and  by  asking  to  see  the 
license  card  of  each  buyer  who  a|)proaches  them  soliciting  consignment 
business. 

Considerable  time  was  spent  on  hearings  in  connection  with  the 
dairy  products  exchange  administration,  a  function  handled  by  the 
Division  of  Markets.  In  addition  to  the  hearings,  the  Division  cooper- 
ated actively  with  the  Federal  Bureau  in  a  study  of  the  operation  of 
the  San  Francisco  Mercantile  Kxchange.  the  rei)ort  of  which  is  expected 
soon.  A  member  of  the  Division  represents  the  Department  at  the 
meeting  of  the  directors  of  the  San  Francisco  Exchange. 
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THE  STATE  FISH  EXCHANGE 

E.  L.  SissoN,  Secretary 

DISKING  the  past  twelve  months  the  attention  of  tlie  department 
has  been  directed  principally  to  a  constructive  program  for 
solving  the  marketing  i)roblems  connected  with  the  fresh  fish 
business  in  California,  and  to  laying  foundations  for  a  sound  conserva- 
tive program  designed  to  protect  and  insure  a  continuance  of  the 
present  fresh  fish  supply,  and,  if  possible,  augment  the  same. 

The  fishing  industry  presents  more  angles  than  the  much  discussed 
European  situation,  and  almost  as  many  intricacies  and  delicate  situa- 
tions as  a  national  political  convention.  Because  of  the  diversity  of  its 
methods,  the  perishable  nature  of  its  products,  natural  influences,  the 
large  preponderance  of  foreigners  engaged  in  the  business,  and  lastly, 
and  most  serious,  the  seasonal  feature  of  its  supply,  the  fishing  industry 
is  ever  seething  with  problems.  Notwithstanding  the  difficulties  pre- 
sented, a  serious  effort  has  been  made  during  the  last  year  to  solve  some 
of  the  problems  and  correct  the  abuses. 

In  tlie  past,  the  fish  exchange  was  considerably  interfered  with  in 
the  proper  enforcement  of  the  law  through  law  suits.  The  courts  in 
every  case  have  sustained  the  legality  and  powers  conferred  in  the  State 
Fi.sh  Excliange  Act.  The  court  decisions  have  established  for  all  time 
the  riglit  of  the  state  to  regulate  the  catching,  sale  and  distribution  of 
fish  in  the  interests  of  the  people,  and  also  establi.shed  the  right  of  the 
legislature  to  provide  a  system  for  fixing  the  wholesale  and  retail  price 
for  the  sale  of  fre-sh  fish,  allowing  a  rea.sonable  compensation  or  profit 
to  those  engaged  in  catching  or  selling  fresh  fish. 

During  19128  the  exchange  has  not  been  required  to  fix  prices  on 
fresh  fish,  as  nothing  has  occurred  to  interfere  with  the  regular  law 
of  supply  and  demand.  It  is  the  opinion  of  the  writer  that  in  most 
cases  it  is  not  desirable  to  undertake  to  fix  prices  on  fresh  fish  unless 
the  law  of  supply  and  demand  is  interfered  with  in  some  way,  or  an 
attempt  is  made  to  create  a  monopoly  and  unduly  raise  prices  of  fresh 
fish  to  the  consumer.  It  is  a  fortunate  thing  that  the  people  of  the  state 
established,  through  the  State  Fish  E.xchange,  the  right  of  control  over 
this  great  food  supply  before  a  monopoly  control  was  brought  about 
by  a  combination  of  large  capital. 

Many  people  believe  that  in  order  to  supply  the  market  with  the 
needed  quantities  of  fish,  all  that  is  necessary  is  for  the  fishing  boats 
to  put  to  sea,  drop  their  nets  and  bring  in  a  shipload,  and  that  this 
can  be  done  at  a  nominal  expense. 

As  a  matter  of  fact,  this  is  far  from  the  true  situation.  "  Pi.shermen 's 
luck"  is  as  important  a  factor  to  the  fisherman  as  to  the  sportsman; 
in  fact  more  so,  as  the  fisherman  has  much  more  at  stake,  with  a  heavy 
investment  in  boats,  nets,  etc.,  and  always  the  cliance  of  losing  a  net 
that  may  have  cost  several  hundred  dollars,  and  possibly  due  to  an 
accident  or  storm,  lose  a  ship.  The  general  public  also  believes  that 
the  ocean  is  teeming  with  fish  ready  to  be  caught;  these  beliefs  are 
prevalent  due  to  a  lack  of  knowledge  of  natural  history. 

Through  the  educational  efforts  of  the  exchange,  largely  by  means 
of  the  cookbook,  the  consuming  public  has  become  more  familiar  with 
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the  many  varieties  of  delicious  fish  tliat  formerly  were  unnoticed.  Con- 
sumers heretofore  confined  themselves  larj^'cly  to  three  or  four  varieties, 
such  as  salmon,  halibut  and  fillet  of  sole,  i{rnorin<i  other  ('(jually  <rood 
varieties.  The  cookbook  referred  to  was  j)ublished  in  ID'JS  and  is 
entitled  "Five  hundred  ways  to  cook  California  sea  foods."  The 
printin«r  was  done  by  the  State  Printing  Office  at  Sacramento,  the 
first  edition  appearinj;  in  March,  1928.  Thirty  thousand  copies  have 
been  printed  and  distributed  this  year,  and  it  is  our  hope  to  distribute 
a  like  nund)er  this  cominj?  year.  Xo  charfre  is  made  for  the  books. 
However,  if  sent  by  nuiil  four  cents  ))()stap:e  is  recpiired.  The  depart- 
ment has  been  hijrhly  complimented  for  this  book. 

Fish  prices  are  subject  to  <rreater  variations  than  most  any  other  food 
product.  This  is  cau.sed  by  the  varyinjr  <iuantities  from  day  to  day, 
and  beinp:  (piickly  perishable,  raj)id  fluctuations  in  price  occur. 
Demand  for  fish  can  be  reasonably  well  estimated,  but  the  supply  can- 
not. For  fishermen  to  be  assured  a  catch  before  castinj;  their  nets  is 
impossible  because  of  the  element  so  well  known  as  "fishermen's  luck." 
If  the  catch  is  small,  the  actual  cost  per  pound  to  the  fishermen  is 
hifrher  than  with  a  larfjer  catch;  and  the  cost  ])rice  is  naturally  affected 
in  the  price  i)aid  by  the  consumer. 

As  an  illustration  of  tliis:  At  San  Francisco,  five  .sets  of  trawlers 
landed  in  one  day  oidy  five  thousand  pounds  of  soles,  sandabs,  flounders, 
etc.  The  actual  co.st  of  this  day's  fisliiii<r  aiiiounted  to  over  $l.()(i(),  or  a 
cost  per  pound  of  twenty  cents  landed. 

In  order  to  keep  the  fishermen  fishinpr.  it  is  necessary  that  they 
receive  reasonable  compen.sation  and  liviu};  returns.  This  will  be 
found  to  answer  the  (juestion  often  asked  as  to  why  the  prices  are  so 
hifrh  on  certain  varieties,  either  out  of  sea.son  or  as  a  residt  of  a  small 
catch.  If  it  were  jiossible  to  |)rovide  an  a.ssured  supply  from  day  to 
day,  violent  fluctuations  of  prices  would  not  occur.  In  addition  to 
other  factors  atTectinf;  the  suj)ply,  such  as  weather,  storms,  etc.,  fish 
is  a  sea.sonable  food.  Some  months  certain  varieties  are  plentiful, 
and  other  months  other  varieties,  while  some  months  certain  varieties 
are  unobtainable  at  any  ])rice.  A  majority  of  the  complaints  of  hifrh 
retail  j)rices  of  diffierent  varieties  are  made  when  those  varieties  are 
out  of  season,  or  the  catch  is  .small.  Fish  prices  more  .sensitively 
reflect  the  variable  feature  of  supply  than  almost  any  other  food 
product. 

When  there  is  a  surplus  catch  of  fish  on  hand,  the  reduction  of  the 
price  it.self  will  not  move  it  for  the  reason  that  the  con.sumers  will  not 
know  immediately  that  the  prices  have  been  reduced,  and  before  they 
find  out  about  the  jirice,  the  fish  have  very  likely  sjjoiled.  This  could 
be  lar{;ely  prevented  and  the  fish  marketed  in  an  orderly  manner  at 
a  price  profitable  to  those  enprapred  in  the  industry,  and  at  a  preat 
savinpr  in  price  to  the  consumer,  if  the  dealers  had  ample  up-to-date 
cold  storapre  facilities  and  machines  and  equipment  for  filletinp  and 
I)roj)erly  i)ackin<r  the  fish  for  market.  The  fish  exchaufre  is  now  work- 
ing, in  cooperation  with  the  fishintr  industry,  on  a  plan  to  supply  the 
neces.sary  cold  storajre  and  markefiiifr  facilities  for  marketing;  the  fish 
of  California  in  an  orderly  maniu'r.  We  have  found  this  a  bi^r  under- 
taking, but  the  results  to  be  accomplished  are  well  worth  the  effort. 
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As  soon  as  the  dealers  have  perfected  their  facilities  for  serving  the 
consumer  according  to  modern  marketing  methods,  the  fish  exchange 
l)lans  to  assist  in  creating  an  increased  demand  for  fresh  fish  products  by 
advertising  in  newspapers  and  other  publicity  organs.  Individually 
neither  tlie  wholesale  companies  nor  retail  dealers  would  find  it  i)rac- 
ticable  to  advertise,  because,  without  the  data  we  obtain,  they  would 
not  know  accurately  the  amount  of  surplus  existing,  and  the  cost  to 
the  individual  firm  would  be  prohibitive  in  comparison  to  the  business 
done. 

As  the  exchange  is  able  to  determine  with  reasonable  accuracy  the 
available  supply  each  daj-,  and  at  the  same  time  notify  the  public 
of  a  surplus,  a  service  is  rendered  the  industry  and  the  consumer. 

As  the  administrative  and  all  other  expenses  of  the  state  fish  exchange 
are  paid  from  licenses  collected  from  the  fresh  fish  industry,  there  is 
no  charge  against  money  collected  from  the  people  of  tlie  state  in  taxes. 

]\Iuch  of  our  fish  supply,  such  as  salmon,  halibut  and  ]\Iexican  sea 
l)ass,  is  shipped  from  Wasliington,  Oregon  and  ^Mexican  waters.  Tliis 
fish  must  carry  transportation  charges,  boxing,  icing  and  wastage,  all 
of  which  adds  greatly  to  the  price.  In  spite  of  the  price,  these  imported 
varieties  are  in  large  demand  b}^  local  consumers.  The  Mexican  .sea 
ba.ss  is  not  an  important  competing  fish  as  it  is  largely  in  supply  when 
the  popular  local  varieties  are  not  abundant. 

There  was  a  time  when  sales  of  fisli  in  California  were  confined 
almost  entirely  to  Friday.  By  a  campaign  of  education  this  limited 
day  ])urchase  has  been  largely  eliminated.  ^Material  benefit  has  resulted 
to  both  fishermen  and  dealers  as  well  as  consumers  through  the  more 
constant  sale  of  fish.  By  limiting  purchases  to  Friday,  consumers 
create  one  of  the  mo.st  vital  contributing  factors  to  high  fresh  fish 
prices  and  waste.  The  reason  for  this  is  not  difficult  to  see.  With  a 
"one-day-in-the-week"  business,  the  expense  carried  through  the  week 
)nust  be  met  out  of  the  sales  on  Friday.  During  pa.st  years,  retail  fish 
sales  on  other  days  than  Friday  have  been  nominal,  most  often  resulting 
in  a  deficit  for  the  dealer  on  the  sales  on  tho.se  days.  For  the  retailer  to 
rai.se  prices  to  a  profitable  margin  on  such  days  was  impossible,  since 
such  action  would  have  still  further  discouraged  sale.  What  the  deal- 
ers did  was  to  charge  more  on  Friday  to  recompense  for  lo.sses  sus- 
tained on  other  days. 

Realizing  that  great  advances  in  the  production  and  merchandising 
of  fish  were  taking  place  in  important  fishing  centers  in  the  east,  the 
exchange  last  September  .sent  Mr.  W.  R.  Smith  on  a  survey  trip  to 
secure  first  hand  information  concerning  the  quick  freezing  and  pro- 
duction methods  ap])lied  to  the  fillet  business.  ]\Ir.  Smith  visited 
Wasliington,  D.  C,  New  York,  Boston  and  other  eastern  fishing  centers. 
Much  valuable  data  was  collected  which  is  available  to  the  fishing 
interests  of  California. 

California  lias  fallen  far  behind  eastern  and  northern  fi.shing  centers 
in  methods  of  handling  and  selling  fresh  fish  products. 

The  major  difficulties  here  are,  first,  lack  of  modern  refrigeration 
plants;  second,  hick  of  knowledge  on  tlie  part  of  the  industry  of  mar- 
kets which  could  be  reached  if  modern  and  improved  practices  were 
put  into  effect. 
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Pew  people  not  connected  ^vith  the  fishing:  industry  can  realize  the 
importance  of  ret'rifreration  in  tiie  distribution  of  fresh  fish.  Refrigera- 
tion is  the  only  method  by  which  fish  can  be  kept  in  their  orijjinal  con- 
dition for  long  distance  transportation  or  for  storage  over  long  periods. 

Supply  and  demand  for  fish  are  highly  irregular.  Catches  of  nearly 
every  species  are  seasonal,  and  even  in  seasons  of  abundance,  weather 
conditions  affect  the  catcli  from  day  to  day.  With  production  ranging 
from  a  glut  to  a  scarcity,  and  a  market  whose  demand  fluctuates  on 
account  of  religious  and  racial  customs,  the  need  for  refrigeration  to 
take  care  of  the  oversupply  is  obvious. 

Refrigeration  in  this  state,  or  at  least,  refrigeration  as  applied  to  the 
fisliing  industry,  is  not  uj)  to  modern  standards  and  the  plants  are  not 
adequate.  The  freezing  here,  wliile  efficient  for  many  products,  is  not 
entirely  .siitisfactory  with  fish,  as  the  temi)eratures  jiossible  to  attain  are 
not  low  enough.  Slow  freezing  at  relatively  high  temperatures  ruptures 
the  cellular  structure  of  fish  b}'  expansion  of  the  liquid  gel  walled  up  in 
them.  Wiieu  defrosted,  tliey  lose  these  li(|ui(ls.  with  conse(|uent  loss  of 
flavor  and  ai)pearance.  As  a  broad  statement,  it  may  be  said  that 
rapid  freezing  at  low  temperatures  prevents  the  escape  of  cell  juices,  so 
that  the  first  essential  in  the  i)roper  handling  and  refrigeration  of  fish 
are  freezers  that  can  attain  temperatures  from  20  degrees  to  50  degrees 
lower  than  is  possible  in  our  present  plants.  Such  freezers  are  avail- 
able on  the  Atlantic  coa.st ;  some  are  air  freezers,  some  brine  freezers, 
and  some  n.se  has  also  been  made  of  carbon  dioxide  gas  or  dry  ice,  and 
lately,  we  have  read  where  fourteen  carloads  of  fish  were  .sent  into 
Texa.s  in  icele.ss  refrigerator  cars  under  a  system  devised  by  the  Safety 
Car  Heating  and  Lighting  Comjiany  of  New  York  City. 

Rapid  freezing,  however,  is  only  the  initial  step  for  solving  the 
problem  of  presenting  to  the  consumer  frozen  fish  that  would  be  equal 
in  quality  to  fresh  fish.  Frozen  fish  must  of  necessity  be  held  in 
storage  for  long  periods.  Even  when  subjected  to  rapid  freezing  as 
described  above,  .serious  deterioration  in  (juality  can  take  place  so  it  is 
necessary  not  only  to  provide  plants  which  will  freeze  rai)idly  but  also 
to  .secure  information  as  to  the  exact  temperatures  used  in  freezing 
different  species  of  fish  and  the  exact  temperatures  at  which  they  mu.st 
be  held  to  get  the  best  results. 

In  conjunction  with  advanced  refrigeration  methods,  the  eastern 
fi.shing  centers  are  making  u.sc  of  mechanical  devices  and  machinery 
to  a  great  extent  in  connection  with  the  handling,  cleaning  and  fillet- 
ing of  their  fish.  While  great  strides  have  been  made  in  the  ea.st  in 
the  refrigeration  of  fisli  and  use  of  machinery  in  .skinning  and  filleting, 
these  processes  have  all  been  developed  to  fit  the  species  caught  in 
eastern  waters,  and  while  we  could  u.se  all  the  basic  ideas  involved, 
both  the  freezing  proces.ses  and  machinery  would  have  to  be  adapted  to 
the  species  caught  in  our  waters. 

Adoption  of  improved  methods  in  handling  their  fi.sh  would  not 
only  enable  the  fish  dealers  of  our  state  to  offer  the  consumer  a  greatly 
improved  product,  but  would  in  a  large  measure,  help  solve  .some  of 
their  marketing  problems. 

One  problem  we  have  alre-ady  mentioned  in  connection  with  refrigera- 
tion is  that  of  being  able  to  carry  over  a  large  catch  so  that  the  price 
would  not  be  too  greatly  depressed  when  the  catch  is  large  or  unnat- 
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urally  higher  when  the  catch  is  small.  The  confidence  engendered  by 
staple  prices  would  be  reflected  in  increased  buying.  A  modern  prac- 
tice is  to  market  fish  in  the  form  of  fillets  and  steaks  wrapped  in  sani- 
tary packages,  free  from  bones,  skin,  etc. 

Those  eastern  centers  using  modern  refrigeration  methods  and 
machinery  are  selling  most  of  their  fish  in  this  form;  in  fact,  wrapped 
haddock  fillets  are  shipped  from  INIassachusetts  to  California  and  find- 
ing a  ready  market,  especially  in  our  interior  towns.  With  a  produc- 
tion such  as  this,  not  only  could  California  dealers  greatly  enhance 
their  business  in  this  state,  but  they  could  also  invade  the  middle  and 
southwest.  This  territory  is  far  from  any  seaboard  and  is  a  great 
potential  market.  At  present,  little  or  no  California  fish  is  sent  into 
this  territory,  due  primarily  to  the  fact  that  we  are  unable  to  get  our 
fish  to  this  territory  in  salable  condition  under  present  distribution 
methods. 

The  fish  produced  under  modern  conditions  and  wrapped  can  be 
labeled,  allowing  the  producer  to  advertise  his  product. 

The  center  of  the  package  fish  industry  is  Portland,  Me.,  Boston, 
Gloucester  and  Provincetown,  Mass.,  and  New  York  City.  These  ports 
in  1926  produced  over  17,000,000  pounds  of  fresh  and  frozen  fish  and 
this  production  is  growing  by  leaps  and  bounds. 

When  a  thorough  knowledge  is  gained  of  the  methods  and  processes 
followed  in  the  above  centers,  it  is  proposed  that  we  secure  suitable 
machinery  for  the  filleting  and  cleaning  of  fish,  and  also  get  the  use 
of  an  adequate  freezer,  both  in  San  Francisco  and  in  San  Pedro,  and 
working  in  conjunction  with  the  wholesalers  in  both  ports,  operate  each 
plant  so  installed  as  a  model  freezing  and  production  plant..  Careful 
records  could  be  made  of  cost  of  producing  fillets  of  the  different  species 
of  local  fish,  cost  of  freezing  and  holding.  All  fish  produced  from 
either  of  the  plants  could  be  sold  through  the  regular  channels. 

The  ocean  and  the  bays  marking  the  western  boundary  line  of  Cali- 
fornia and  inland  lakes  and  streams  carry  many  choice  varieties  of  fish, 
but  unfortunately,  due  to  wasteful  fishing  methods,  some  of  the  choicest 
varieties  that  in  former  years  were  in  great  abundance,  such  as  salmon 
and  albacore,  are  becoming  very  scarce.  Conservation  of  our  fish  must 
receive  careful  attention  if  we  are  not  to  suffer  what  may  be  almost  an 
entire  loss  of  supply  in  the  near  future.  Some  varieties  of  fish,  such 
as  salmon  and  albacore,  are  decreasing  in  .supply  so  rapidly  that  there 
is  a  possibility  they  may  disappear  entirely  in  commercial  quantities  in 
the  very  near  future  unless  something  is  done  to  conserve  the  supply. 

Some  are  of  the  opinion  that  the  albacore  is  a  migratory  fi.sh  and 
changes  its  home,  but  those  holding  this  opinion  appear  to  be  in  the 
minority.  The  generally  accepted  tlieory  is  that  they  have  been  caught 
in  too  large  quantities  and  at  improper  season.s,  such  as  spawning  time, 
and  that  their  natural  food  supply  has  been  diminished  by  catching  and 
reducing  to  fertilizer  too  large  an  amount  of  sardines  and  other  small 
fish  which  are  the  natural  food  of  the  albacore. 

Some  claim,  with  good  grounds  for  their  opinion,  that  the  sea  lions 
destroy  vast  quantities  of  our  best  food  fi.sh.  Little,  if  anything,  can 
be  said  in  defense  of  the  .sea  lion,  as  he  appears  to  be  a  useless  animal. 

The  proper  methods  to  adopt  for  the  conservation  of  our  food  fish 
is  to  some  extent  debatable,  but  the  proper  method  can  he  ascertained 

9—66441 
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and  must  be  adopted  and  carried  out  without  delay,  if  our  fish  supply 
is  to  be  maintained.  Our  growinj;  jxjpulation,  the  increasing  scarcity 
of  other  meat  supplies,  and  the  necessity  of  maintaining  a  valuable 
industry  amounting  to  over  $;iO, 000,000  per  annum,  demands  that  we 
lose  no  time  in  acting  on  this  important  matter.  In  order  to  carry  out 
any  approved  plan  of  conservation,  additional  j)owers  mu.st  be  granted 
to  the  State  Fi.sh  Exchange  and  to  the  Pish  and  Game  Commission. 
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DIVISION  OF  WEIGHTS  AND  MEASURES 

J.  .S.  Casky,  Chief. 

THE  PAST  year  has  brought  about  further  increases  in  the  per- 
sonnel of  local  weights  and  measures  departments,  the  entire 
forces  in  the  state  at  the  present  time  totaling  132  officials, 
comprising  the  state  division  with  9  members,  the  county  departments 
with  108  officials,  and  the  bedding  enforcement  division  with  15. 

A  splendid  morale  prevails  throughout  the  entire  organization,  and 
everything  possible  is  being  done  for  the  protection  of  our  citizens  in 
their  trade  relations  with  each  other. 

The  past  season  this  office  has  been  engaged  in  inspecting  and  testing 
the  weighing  and  measuring  equipment  used  in  pharmacies  throughout 
the  state.  Unfortunately  the  division  has  not  sufficient  men  to  make 
this  test  annually,  with  the  result  that  sometimes  several  years  elapse 
before  attention  can  be  given  to  the  matter. 

This  work  is  of  a  scientific  nature  and  can  only  be  properly  per- 
formed by  officials  who  have  made  a  thorough  study  of  drug  weight 
testing.  p]xtreme  accuracy  is  necessary,  as  the  major  portion  of  the 
equipment  in  question  is  used  in  the  compounding  of  prescriptions. 

GASOLINE   PUJIPS 

A  very  perceptible  and  growing  tendency  on  the  part  of  motorists 
to  favor  the  visible  type  of  gasoline  pump  has  resulted  in  the  installa- 
tion of  numerous  devices  of  this  character.  Practically  every  com- 
pany manufacturing  gasoline  pumps  has  felt  the  necessity  of  placing 
on  the  market  "visible"  apparatus,  and  it  is  very  likely  that  in  a  short 
space  of  time  this  type  of  equipment  will  predominate. 

The  various  types  of  these  devices  require  careful  attention  on  the 
part  of  the  state  department,  to  insure  that  in  their  construction  no 
features  are  employed  that  will  act  as  an  economic  detriment  to  pur- 
cha.sers  of  gasoline.  It  has  been  the  practice  of  the  department  since 
the  visible  pumps  have  appeared  in  this  state  to  carefully  inspect  the 
various  features  of  the  construction,  and  no  pump  has  been  permitted 
in  use  which  did  not  receive  our  approval  of  type. 

In  this  work  we  have  received  every  cooperation  from  the  manufac- 
turers, who,  we  believe,  are  doing  everything  in  their  power  to  place 
on  the  market  devices  that  will  serve  all  practical  purposes,  and  at  the 
same  time  insure  a  square  deal  to  the  purchasers  of  gasoline.  In  the 
construction  of  their  devices  they  have  been  handicapped  in  attempt- 
ing to  coordinate  fire  underwriter  and  weights  and  measures  require- 
ments, which  sometimes  conflict.  For  in.stance,  the  fire  underwriter 
requirements  state  that  a  b^'-pass  shall  be  used  to  reduce  the  fire  risk 
on  such  devices.  AVeights  and  measures  officials  jirefer  that  such  a 
feature  not  exist  in  pump  construction,  as  it  affords  a  ready  means 
for  the  operator  of  the  i)Uiiip  to  return  liquid  to  his  underground 
tank,  while  delivering  gasoline  to  a  purchaser,  unless  by  some  means 
it  is  made  possible  that  these  by-pa.sses  are  automatically  locked. 

The  gasoline  business  today  is  one  of  our  most  important  activities, 
there  being  not  less  than  32,000  pumps  in  the  state,  all  of  which  require 
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the  attention  of  wei<;hts  niul  iiu'asnres  officials  from  time  to  time  to 
assure  their  aeeuraey. 

If  the  purchasing  public  wouhl  (h)  its  part  in  observing  the  practice* 
of  operat(»rs  of  these  (h'vices,  consi(h'ral)le  saviiijr  in  dollars  and  cenfs 
would  not  only  result,  but  a  policy  of  honesty  would  be  built  up  in  the 
trade  dispensinjr  motor  fuel. 

NET   CONTAINER   ACT 

The  inspection  of  food  in  paekafre  form  is  carried  on  mainly 
with  the  purpose  in  view  of  keepinjr  a  close  check  on  the  observanc/  of 
re(|uirements  as  specified  in  the  Net  AVei<rht  Container  Act.  In  this 
we  are  favored  with  the  backinjr  and  full  cooperation  of  the  fcileral 
{government,  which  has  a  law  on  the  statutes  similar  to  that  in  effect 
in  this  state.  New  concerns  are  continually  appearing'  which  i)ut  up 
this  or  that  article  in  packa<rt'  form.  and.  in  many  instances,  netrlect 
to  declare  the  (puuitity  of  contents  on  the  packa<re  as  our  law  i)rovides. 
A  direct  recpiesi  for  compliance  on  the  i)art  of  the  firms  at  fault  is 
usually  complied  with;  where  no  effort  to  meet  our  re(piiremeius  is 
manifested  we  prosecute,  or  if  out  of  our  jurisdiction,  as  in  interstate 
cases,  the  nuitter  is  placed  iji  the  hands  of  federal  authorities  for 
attention. 

TICST    OF    EQUIPMENT    AT    STATE    INSTITUTIONS 

The  reji:nlar  yearly  test  of  the  weifrhing:  and  measuring  equipment 
used  at  state  institutions  was  completed  satisfactorily.  Conditions  in 
general  were  found  good,  and  recommendations  for  replacement  or 
repair  were  made  in  cases  where  the  e(piipment  was  fouiul  in  such 
shajjc  as  to  warrant  action.  Our  inspectors,  in  making  tests,  make  all 
necessary  adjustments  to  bring  weighing  apparatus  up  to  the  required 
standard  of  accuracy. 

PROSECUTIONS 

While  our  work  entails  i)ro.secutions,  it  is  not  the  policy  of  the 
department  to  iiersecute  merchants,  and  our  efforts  at  all  times  are 
mainly  directed  toward  a  strict  enforcement  of  the  weights  and  meas- 
ures statutes  along  the  lines  of  fairness,  justice  and  helpfulness.  Where 
drastic  action  in  a  legal  sense  is  necessary,  it  is  employed  without 
hesitation. 

CONFISCATIONS 

There  are  features  included  which  merit  sp(>cial  comment.  First  is 
the  large  niunber  of  pieces  of  weighing  and  measuring  equipment  it 
was  found  nece.s.sary  to  condemn  and  confiscate  during  the  year.  While 
difficult  to  estimate  the  los.s  in  dollars  and  cents  to  the  consumer  were 
this  e(}uipm<'nt  allowed  to  remain  in  use  and  were  there  no  regidating 
power  to  eliminate  such  false  devices,  we  can  without  a  very  great 
stretch  of  the  imagination  realize  that  the  economic  lo.s.s  would  be 
tremendous. 

The  particular  condition  with  relation  to  incorrect  weighing  and 
measuring  devices  is  undoubtedly  influenced  to  a  large  extent  by  the 
fact  that  certain  manufacturers  in  an  endeavor  to  meet  competition, 
where  weighing  nuichines  are  concerned,  have  been  placing  u|)on  the 
market  cheaply  constructed  scales  which  do  not  stand  up  in  .service. 
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TriH',  th«'ir  jirodin;!  can  he  {Minrhawd  hy  iiifrchantH  at  ffjiiHi(l<Tably  lew* 
than  f'jiiii)rn''nt  of  thf?  bfttcr  tyjio,  ncvitrWwU'HH,  it  ix  n-ally  falwj  »!Con- 
nrny  on  th«'  part  of  rn«TfhantH,  an  (!onfl»Mrinatif>n  f>f  iUf.  (•(\\U])iu('nt 
fn-f)nr'ntly  h'*forfK'H  nwsxary  aftiT  \cry  Mhori  p<Tio<lH  of  nw. 

Th''  niirnhfT  of  pifCfM  of  <''{iiifjrn«-nt  condcrniM'd  an<l  (',onfiHcat<'<l 
(liirintr  th«*  pant  yar  waH  above  th«'  iiKiial  averat^e.  ThiM  floes  not 
rieffssarily  irnijly  fliat  flie  efjni(»rnent  ho  treated  was  purfjowly  rnade 
frandiilent,  for  while  tliere  was  a  i.'oo<lly  niiniher  in  thin  elaHH,  thf! 
majority  had  Kirni>ly  oiit!ive<|  their  uH/'fiilneHH. 

TIIK    WKIOHMAKTHk    A'T 

Siri<''-  Its  a'lo[)tion,  thin  law  haw  been  a  eom|>let<'  HiieeenH,  re(fnlatin(? 
;)ll  rnatfers  p'-rtainiiiir  to  (Mihlie  weifrhint',  anr]  aHHiirinj/  a  (greater 
rjejrree  of  aeeuraey  than  existed  prior  to  its  \t',iHSiint'.  The  penalty  iH 
loo  heavy  for  anyMi'-  to  take  elianees  with  violations.  The  eertifieation 
and  ai»fK*intMient  of  we) j/h masters  is  under  the  jnris<lietion  of  this 
rlepartrri'-nt.  Keiridar  apjilieation  must  he  snhmitted  hy  thow  fJesiririK 
aj»I»ointment.  Our  a(>(<lieation  form  is  in  t}i»'  nature  of  a  fjiiestionnaire, 
and  from  it  w  jud^'ed  the  merits  of  the  ajjplieant,  and  whether  or  not 
he  or  she  \h  considered  a  fit  perwni  to  perform  this  imjiortant  work. 
Requests  for  renewal  have  been  eomintr  in  satisfactorily,  but  local 
walers  have  Iwen  instructed  to  cheek  up  on  all  wei^fhrnasters  operatin{<, 
to  we  that  they  have  proper  credentials.  To  date,  this  dej>artment  has 
cert i fieri  1070  weif^h masters  in  Talifornia. 

During'  the  year  five  public  wei{;hmasters'  license's  wr-re  revoked, 
and  bonds  in  each  caw  amounting  to  $l,fK)0  ordered  forfeited,  on 
account  of  fraurlulent  issuiriy  of  wei^'ht  certificates  arifl  delibcrat« 
incorrect  wei^^hintf. 

The  testinj,'  of  heavy  capacity  w;ales  throiij^hoiit  the  state  has  reached 
a  point  where  it  is  practically  beyond  the  power  of  local  ofTicials,  with 
their  meaner  eomfdernent  of  weij^hts  and  er|uif>ment,  j^roperly  to  carry 
on.  State  own«'d  and  o[)erated  ef|iiiprnent  has  \ouit  been  advocaterl,  as 
county  officials  adinit  their  inability  to  cojic  with  the  conditions  broujrht 
about  by  the  installation  of  the  \cry  heavy  ty[ic  of  waj^on  and  truck 
scales  now  in  utv.  The  t^-stinif  of  five-ton  and  ten-ton  s^rales  was  an 
eaiiy  matter,  but  with  heavy  duty  srjales  increased  to  twenty-five  and 
thirty  tons,  which  are  the  si/es  now  most  commordy  installed,  a  com- 
paratively heavy  class  of  testing'  equif»ment  must  be  ernph/y«>d.  We 
have  built  up  our  complement  of  wei^dits  for  this  jnirpf>w,  and  hav« 
jHjrchawd  a  truck  for  transportinjf  this  equipment. 

CALIFORNIA  BEDDING  LAWS 
Durini,'  the  ]U27  .session  of  tlie  |e(.rjHJatijr<'  there  was  pasm-d  the 
Upholstered  Furniture  J>aw  and  Mattress  Rejfulation  Jnsijcction  Act. 
The  enforcement  work  has  been  carried  out  siicceHsfully  by  the  Division 
of  Weitdits  and  Measures  throii(/h  the  determined  honesty  of  all 
inspectors  in  explaininjr  the  laws,  and  a  sjjirit  of  loyalty  in  the  terri- 
tory assiffned  to  them  throujrhoiit  the  State  of  r'alifornia.  iJoth  lawn 
carry  practically  the  same  principles,  viz : 

1.  The  expeditinf?  of  enforcement  work. 

2.  Accurate  statement  on  laFxds  as  to  the  true  character  of  the  con- 
w-aled  materials. 
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3.  The  public  health  is  better  safepriiarded  by  rigid  enforcement  of 
the  laws,  as  it  prevents  the  use  of  contaminated  and  second-hand  filling 
materials. 

4.  The  health  of  workers  coming  in  close  contact  with  filling 
materials  is  protected  by  the  elimination  of  eotitaminated  materials. 

5.  Both  the  manufacturer  and  retail  divisions  of  the  furniture  and 
mattress  industry  are  benefited  bj'  higher  standards  and  better  service 
to  the  public. 

Licenses  i.ssued  in  California : 

Jlattress  manufacturers 396 

^lattress  renovators     153 

-Afattress  retailers 3,255 

Furniture  manufacturers 501 

Furniture  repairers 314 

Furniture  retailers    1,795 

Grand  total 6,413 

STERILIZATION 

All  second-hand  mattres.ses,  upholstered  furniture,  feather  pillows, 
comforters  and  cushions,  or  contaminated  materials  used  for  the  filling 
of  these  commodities  must  be  sterilized  before  being  ofl'ered  for  sale. 

Second-hand  articles  requiring  sterilization  consist  of: 

Quilted  pads,  bunk  quilts,  comforters,  mattresses,  mattress  pads, 
cushions,  i)illows,  davenports,  duofolds,  couches,  lounges,  box  springs, 
^lorris  chairs,  upholstered  baby  buggies,  large  .settees  or  any  other 
upholstered  article  that  could  be  used  for  sleeping  purpo.ses. 

There  an>  now  installed  and  operating  under  state  permit  fifty-eight 
sterilizing  cabinets. 
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DIVISION  OF  LAND  SETTLEMENT 

Chas.  W.  Cleary,  Chief 

SINCE  the  report  of  this  division  for  1927  much  time  and  investi- 
fration  have  been  devoted  to  an  attempt  to  ascertain  the  real  facts 
with  respect  to  conditions  on  the  land  settlement  colonies  at 
Delhi  and  Durham  and  to  work  out  a  plan  for  readjustment  of  land 
settlement  affairs  on  a  basis  fair  both  to  the  state  and  to  the  settlers. 
It  was  apparent  at  the  time  of  the  last  report  that  matters  could  not 
go  on  without  definite  readjustment. 

Early  in  1928  a  special  investigator,  well  acquainted  with  Butte 
County  conditions,  spent  some  time  in  an  investigation  at  Durham 
colony,  where  agitation  was  acute,  meeting  individual  settlers  and 
groups  of  settlers  and  discussing  with  them  their  problems.  At  the 
close  of  his  investigation  he  filed,  with  the  division  of  land  settlement, 
an  extended  report  in  which  he  recommended  that  the  state  make  a 
just,  fair  and  reasonable  adjustment  of  Durham  colony  affairs  and 
as  .soon  as  conditions  would  permit  discontinue  the  administration  of 
the  colony.  A  survey  and  investigation  of  drainage  and  irrigation 
problems  at  Durham  colony  also  was  made  with  a  view  to  determining 
the  needs  and  possibilities  along  that  line. 

Due  to  negotiations  between  the  settlers  and  the  administration  all 
rescission  suits  filed  or  contemplated  by  settlers  have  been  held  in 
abeyance  but  special  suits  by  settlers  against  the  state  may  shortly 
come  to  trial. 

At  both  Delhi  and  Durham  a  reappraisal  of  every  unit  of  property 
is  being  made  by  qualified  appraisers  with  the  purpose  in  mind  of 
determining  the  present  value  of  all  the  properties  in  each  colony. 

Every  effort  has  been  made  to  find  the  true  conditions  in  each  colony 
in  order  that  a  proper  foundation  for  a  fair  and  equitable  readjust- 
ment may  be  had.  It  is  hoped  and  expected  that  shortly  a  plan  will 
be  developed  which  will  accomplish  a  fair  readjustment  and  permit 
the  state,  within  a  reasonable  length  of  time,  to  withdraw  from  the 
administration  of  the  colonies.  The  departments  of  finance  and  public 
works  are  cooperating  with  the  department  of  agriculture  in  working 
out  such  a  plan. 

Legislation  designed  to  make  the  readju.stment  and  liquidation  of 
land  settlement  affairs  legally  possible  has  been  prepared  and  will  be 
presented  to  the  legislature  of  1929  for  consideration.  An  emergency 
appropriation  of  $185,000  will  be  asked  at  the  first  session  of  the  1929 
legislature  to  settle  in  full  the  state's  obligation  to  Stanford  Univer- 
sity on  contract  of  purchase  covering  lands  in  Durham.  This  obliga- 
tion amounts  to  over  $208,000  on  February  1,  1929,  and  settlement  at 
tliat  time  will  save  the  state  some  $23,000.* 

As  would  be  expected  under  a  condition  of  impending  readjustment 
and  at  a  time  when  returns  from  agricultural  operations  are  generally 
short,  collections  from  settlers  have  not  been  very  heavy  and  avail- 
able operating  capital  at  both  colonies  has  been  rapidly  depleted. 

•ThLs  appropriation  was  made  by  the  Legislature  and   full  settlement  with  Stan 
ford  University  has  been   made. 
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In  i)roseiitin<^  an  audit  of  land  settlement  accounts  as  of  November 
30,  li)28,  the  auditor  for  tlie  Department  of  Finance  says  with  reference 
to  Delhi : 

Of  the  S.'i48  acres  comin-isiiig  this  settlement,  3SG.3  acres  or  4(i  per  cent  remain 
unsold  ;  97  acres  or  1  per  cent  have  been  disposed  of  for  cash  ;  43S8  acres  or  53  per 
cent  have  l>een  sold  on  contract. 

On  November  30,  15)28,  tiie  settlers  owed  the  State  of  California  the  sum  of 
.$1,310.0(54.05  of  which  amount  $i)*J.().31..3G  was  delin<|uent.  It  is  well  to  consider 
in  this  connection  that  tlie  deliin|uencies  have  accrui'd  during  the  forty  months 
that  have  elapsed  since  July.  li)2."),  at  which  time  the  colonists  started  out  with 
a  clean  slate,  after  the  adjustment. 

There  are  cash  assets  to  the  amount  of  $23,800.12  available  for  operation,  which 
will  not  in  the  light  of  past  experience  last  longer  than  six  months. 

And  with  respect  to  Duriiam  the  auditor  says: 

Of  the  0240  acres  comi)rising  this  settlement,  SOG  acres  or  14  per  cent  remain 
unsold ;  20(5  acres  or  5  per  cent  have  been  disposed  of  for  cash  or  donated  for 
community  purposes ;  .5078  acres  or  81  per  cent  iiave  been  sold  on  contract. 

It  is  well  to  consider  that  the  <lelin(iuencies  in  amount  .$112.7S0.54  which  are 
part  of  the  total  settlers'  obligations  to  the  state,  in  amount  ."J.53S.037.47,  have 
accrued  in  the  10  yeai-s  elap.stnl  since  June,  1018,  the  date  of  establishment  of 
the  colony. 

There  are  .$12,271.37  in  cash  assets  available  for  operations,  which  will  not  in 
the  light  of  past  e.\i)erience  last  longer  than  six   months. 

The  settlers  owe,  in  addition.  .$02.(M»S.44  to  the  Federal  Farm  Bank. 

With  respect  to  the  investment  of  the  state  in  land  settlement  the 
auditor  says : 

The  state  of  California  has  expended  to  date  in  land  settlement  activities 
.S.'5.2(IO.(M)5.43.  of  wliich  amount  .$2.N.">il.SS1.05  rei)resciils  ii.-t  api>ropriations  and 
.$.340,124.38  unpaid  interest.  Due  to  legislative  interest  remission  in  1025  and  amount 
appi-opi-iated  strictly  for  administrative  purposes.  .$(533.21 4..3S.  is  not  rec(»verable. 
Of  the  balance  due  from  the  Land  Settlement  Division,  in  amount  $2,500,791.05, 
Delhi  is  responsible  for  $2,148,817.55  and  Durham  for  .$417,973.i50. 
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Financial  statements  from  auditor's  report  follow: 

STATEMENT   OF    FINANCIAL    STATUS 

November  30,   1928 

DELHI 

Assets 
Cash     $23,800   12 

In  state  treasury $19,800   12 

Revolving    4,000   00 

Matured   settlers'    obligations    92,031   36 

Land   contracts 19,200   79 

Improvement    contracts    52,210  09 

Special  notes  receivable 3,836   25 

Accounts  receivable  general 13,340   58 

Accounts   receivable   rentals   3,443   65 

Unmatured    settlers'    obligations    1,224,033   29 

Land  contracts   799,123   84 

Improvement  contracts 419,579   97 

Special   notes  receivable 5,329   48 

Accounts  receivable,  non-settlers 1,235   31 

General    41   20 

Rentals    1,194   11 

Stores     24,791   90 

Equipment    4,173   21 

Unsold  properties 991,046   25 

Land     729,517    38 

Improvements    247,024   08 

In  process  of  reversion 14,504   79 

Federal  Farm  Bank 16,116   47 

Capital  stock 15,755   00 

Bonds    360   00 

Deposit    certificates    1   41 

Interdepartmental  items 12.078   45 

Aoorued  assets  unposted 7,750   00 

Deficit    45,813   86 


Totals    $2,442,870   22 

Liabilities 

State  of  California $2,144,967   55 

Recoverable     appropriations $2,125,519   48 

Interest   19,448   07 

Federal   Farm   Bank 294,603   21 

Deposits  returnable   3.299   46 


Totals    $2,442,870   22 

DURHAM 

„  Assets 

Cash     $12,271   37 

In  state  treasury $10,271   37 

Revolving    2,000   00 

Matured    settlers'    obligations 112,780   54 

Land  contracts   101,621    47 

Improvement  contracts 2.266   90 

Special  notes  receivable 7,607   65 

-Acfounts    r*ce!val)le    general 1,^63    32 

Accounts  receivable  rentals 221   20 

I'nmntur-d    settlers'    obligations 425,856   93 

Land   contracts    357.502   20 

Improvement   contracts 17,828    74 

Special  notes  receivable 50,525   99 

Stores     320    62 

Equipment    1,808   55 

Unsold  properties 124,100   73 

Land 100,982   85 

Improvements    23,117   88 

Federal  Farm  Bank 365   00 

Capital  stock 365   00 

Accrued   a.s.sets  unposted   11,000  00 


Totals    $688,503  74 

TAabiUties 

Stanford  I^nlversity $206,395  17 

State  of  California 417,973  50 

Recoverable  appropriations 374. 4S0   52 

Interest    _.    43,492    98 

Federal  Farm  Bank 6,181  38 

Interdepartmental  Items 12,078  45 

Reserve  for  future  expenditures 45,875  24 

Totals    $688,503  74 
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DELHI   AND   DURHAM   COMBINED 

„  Assets 

Cash     

In  state  treasury |30  071   49 

Revolving   sioOO   00 

Matured    settlers'    obligations 

Land  contracts 120,822  26 

Improvement  contracts 54,476   99 

Special   notes  receivable 11,443   90 

Accounts  receivable  general   14,403  90 

Accounts   receivable   rentals   3,664   85 

Unmatured    settlers'    obligations 

Land   contracts 1,156,626   04 

Improvement  contracts 437,408   71 

Special  notes  receivable 55,855   47 

Accounts  receivable,  non-settlers 

General    41   20 

Rentals    1,194   11 

Stores    

Equipment    

Unsold   property 

Land     830,500   23 

Improvements 270,141   96 

In  process  of  reversion 14,504   79 

Federal  Farm  Bank 

Capital     stock 16.120   00 

Bonds     360   00 

Deposit  certificates 1   47 

Interdepartmental    Items    

Accrued  assets  unposted  

Deficit     

Totals    

LiabiHties 

Stanford     University 

State  of  California 

Recoverable  appropriations 2,500,000  00 

Interest 62,941   05 

Federal   Farm   Bank   

Deposits  returnalile 

Interdepartmental    Items    

Reserve  for   future  expenditures 

Totals    


136,071   49 
204,811   90 


1,649,890    22 


1,235   31 


25,112   52 

5,981   76 

1,115.146   98 


16,481   47 


12,078  45 
18.750  00 
45,813    86 

$3,131,373    96 


$206,395    17 
2,562,941   05 


300.784  59 

3,299  46 

12,078  45 

45.875  24 

$3,131,373   96 


STATEMENT    OF    INCOME    AND    EXPENDITURES 

June   1,   1917,  to   November  30.   1928. 
(This  is  from  the  inception  of  State  Land  Settlement.) 

Land  !^rttlpmcnt 

Division  Durham  Delhi 

Developmental    $1,453,154    72  $307,336    81  $1,145,817    91 

Administrative     660,641    79  293.551    29  367.090   50 

Operative     197.640  38  97,233   00  100.407   38 

Total    Income $2,311,436   89  $698,121    10  $1,613,315   79 

Deficit    45.813   86 

Developmental    $1,212,263   30  $191,025   98  $1,021,237    32 

•Administrative     837.279   38  419.456   91  417.822   47 

Operative     261.832    83  41.762   97  220.069    86 

Total  expenditures $2,311,375  51  $652,245  86         $1,659,129   65 

•  Figures  given  as  adminisfr.Ttlve  expenditures  Include  all  Interest  charges,  taxes, 
etc.,  and  because  of  remission  of  Infere.st  at  Delhi  do  not  .afford  a  proper  comparison 
as  between  the  two  colonies.     Actual  administrative  expenditures  arc  as  follows: 


Land  Settlement 

Total 

$381,221   52 


Durham 
$119,302   43 


Delhi 
$261,919   09 
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STATUS    OF    INVESTMENT    OF    STATE    OF    CALIFORNIA 


Expenditures 
Appropriation  Chapter  755.  1917  $  259,881  05 
Appropriation  Chapter  450,  1919  1,000.000  00 
Appropriation  Chapter  15,  1921  250,000  00 
Appropriation  Chapter  734,  1921  750,000  00 
Appropriation  Chapter  205,  1925  250,000  00 
•Appropriation  Chapter  302,  1925  350,000  00 
tinterest  Chapters  450-1919.  15- 

1921,   734-1921,   on   |2, 000, 000, 

,Tnlv  1.   1925,  to  November  30, 

1928.  3  5/12  years  at  $80,000__      273,333   33 
Interest,  Chapter  205-1925,  July 

1,   1925,  to  November  30.  1928        23,298   07 
Interest,    Chapter    755-1917,    to 

November   30,   1928 43,492   98 

Balance     on     Land     Settlement 

Fund    


Novemt>er  30,  1928. 

Not  Due  from 

Recoverable     Durham 

$9,881   05      $239,728   63 


124,480   52 


350.000   00 


273,333    33 


43,492   98 
10,271   37 


Due  from 
Delhi 

$875,519  48 

250,000  00 

750,000  00 

230,199  88 


23,298   07 


19,800  12 


$3,200,005   43   $633,214   38      $417,973   50     $2,148,817   55 

•Item  of  $350,000  is  a  book  appropriation  to  effect  cancellation  of  interest  previously 
charged  against  Delhi  settlement. 

t  Item  of  $273,333.33  represents  interest  remission  under  readjustment  of  1925, 
made  under  authority  of  Chapter  206,  1925  statutes. 


STATEMENT    OF    ACREAGE— COST    AND    SELLING     PRICE 
November  30,  1928. 

DELHI 

Number       Purchase 
of  Acres 

Alladin    Rancho    2607.31 

N.   E.    Orendorff 105.45 

Oeo.    H.    Litteau   198.60 

Mollle  E.   Wilson   160.00 

Victoria    Park   Company    40.04 

L.   W.    Link    9.00 

Edgar  M.  Wilson 5046.495 

114.369 
78.894 
39.66 


Gross   total    acreage    8400.818 

Acreage  short  in  survey    (deduct)    52.8698 

Title    fee.«! 

Improvements  sold   as  land   

Additions  to  cost  of  land 

Total   acquisition    8347.9482 

Completed  sales  farm  property 75.04 

Industrial     6.17 

Townsite     15.3942 

Farm    property   on   contract    4384.10 

Farm  property  in  process  of  reversion 37.36 

Industrial    property    on    contract .435 

Townsite   property   on   contract    3.65 

Unsold  land 3825.799 

Total    disposition    8347.9482 

DURHAM 

Nrimber 
of  Acres 

Stanford    University    3S82.45 

Chas.   F.   Lott  estate 2348.34 

L.    M.    Compton 8.51 

Oain   in  survey .27 

Additions  to  cost  of  land 

Totals   6239.57 

Sold   for   ca.sh    264.74 

ITnsold    land    865.55 

Reserved    lands    30.79 

On   sales   contract   5078.49 

Totals 6239.57 


Price 

Amoiint 

$92  50 

$241,176  17 

130  00 

13.708  50 

115  00 

22.875  00 

115  00 

18,000  00 

115  00 

4,604  60 

233  33 

2,100  00 

92  50 

466,800  78 

130  23 

14,794  66 

100  00 

7,989  40 

134  63 

6,339  48 

413  57 

3,701  92 

95  15 

794,241  15 

$191  15 

$1,595,745  23 

$70  55 

$5,293  75 

92  27 

5,693  00 

269  58 

4.150  00 

191  43 

839,228  59 

276  25 

10,320  70 

374  74 

163  01 

375  75 

1,378  80 

195  96 

729,517  38 

$191  15 

$1,595,745  23 

Purchase 

Pi-ire 

Amount 

$90  02 

$349,499  00 

65  04 

152,735  00 

15  00 

127  65 

46  81 

292,053  85 

$127  32 

$794,415  50 

206  08 

54,557  24 

116  67 

100,982  85 

102  23 

3.147  72 

125  18 

635,727  69 

$127  32 

$794,415  60 
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FINANCIAL  STATEMENT 


H  W.  LEVKHS.  Chief  Arc  oi  stast;  F.  A.  TAYLOU.  AcroiNTAvr 

STATE  DEPARTMENT  OF  AGRICULTURE 

Expenditures  78th  Rscal  Year,  July  1, 1926,  to  June  30. 1927 


Non-self-supporting  and  partially  self-supporting  functions 

Dctuls 

Totals 

$94,810  22 

$9,450  26 
19.820  53 
31.588  13 

2.894  07 
19.189  88 
10.774  75 

1.092  60 

Statistics 

63.295  91 

11.066  50 
19.158  62 
33,070  79 

Di\'i3ion  of  animal  industry 

228.639  25 

Live  stock  8anitar\-  serxnce ._ 

152.629  72 
76,00«63 

Chief  of  division  and  staff ,. 

$21,107  55 

19.831  41 

111.690  76 

Live  stock  inspections 

Bureau  of  dair>-  control 

Chief  of  bureau  and  staff 

$16,908  , •53 
59.101  20 

Inspections 

287  110  83 

Biiri-au  of  plant  ([uarantine  and  pest  control: 

7.229  77 
111.511  38 

71.494  34 

73.576  80 
23.298  54 

Sacramento 

Border  Stat  ions 

$10,808  35 
29.985  04 
39.474  42 
21.699  34 
3.335  86 
6,208  37 

San  Pedro 

Enlomoloftical  work 

18,323  67 

2.268  22 
7.451  88 
8.613  77 

6.269  78 
4.335  96 

25  231  06 

Weed  control 

$15,126  90 

22,057  81 

12,610  00 

6.653  88 

17.128  21 

Bureau  of  fruit  and  vrgetaUe  standardizalioD 

Fruit  and  vegnlalile  staiidardiiation .. 

$23,298  64 

Division  of  markets .. 

29,016  05 

17,942  87 
6,802  23 
4.270  95 

Produce  news  service ....... .. 

10.441  82 

0      non       .upper     g an    par,    y       .uppor  ng  unc  on. 

$713,314  08 
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Self-supporting  functions 


Details 


Totals 


Division  of  animal  industry 

Cattle  protection  service 

Brand  recording  and  licensing $28,492  01 

Hide  and  brand  inspections 77,534  53 

Meat  inspection  service 

Stallion  registration  service 


Division  of  plant  industry 

Bureau  of  fruit  and  vegetable  standarditation: 

Apple  inspection  service 

Shipping  point  inspection  service 


Division  of  markets. 
Fish  exchange 


Total,  self-supporting  functions. 

Special  appropriations 

Citrus  white  fly  eradication 

Canned  fruit  standardisation 


Total  state  department  of  agriculture  (exclusive  of  foot  and 

mouth  disease  eradication) 

Footand  mouth  disease  eradication 


Total  state  department  of  agriculture. 


$106,026  54 


101,553  37 
317  59 


25.017  82 
225,368  84 


24,240  64 


49,599  92 
8,965  20 


1207,897  41 


250,386  66 


24,240  64 


$482,524  71 
58,565  12 


$1,254,403  91 
7,140  51 


$1,261,544  42 


Note: — During  the  78th  fiscal  year  expenditures  on  account  of  prior  fiscal  years  (not  included  in  above  total)  were 
as  follows:  76th  fiscal  year,  $3.20  credit;  77th  fiscal  year,  $54.54;  foot  and  mouth  disease  eradication  $492  45  credit;  total 
expenditures  account  prior  fiscal  years,  $441.11  credit. 
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STATE  DEPARTMENT  OF  AGRICULTURE 
Expenditures  79th  Fiscal  Year,  July  1, 1927,  to  June  30.  1928 


Non-self-aupporting  and  partially  self-«upporting  functions 


Details 


ToUla 


Administration 

Director 

Accounts  and  disbursements. 

Beesley  Building 

General  office 

Mull  Building 

Statistics 

State  and  county  fairs 


Division  of  chemistry 

Chief  of  division  and  staff. 

Inspection  service 

General  laboratory 

Dairy  laboratory 


Division  of  animal  industry 

Live  stock  8anitar>' service 

Chief  of  dinsion  and  staff $21,659  39 

Supervision  meat  inspection  service 21,270  55 

Live  stock  inspection  service 103,796  03 


Bureau  of  dairy  control 

Chief  of  bureau  and  staff. 
Inspection  service 


$22,657  12 
56,261  00 


Division  of  plant  industry 

Bureau  of  plant  quarantine  and  pest  control: 

Chief  of  bureau 

Plant  quarantine  service 

Sacramento 

Border  stations 

San  Francisco 

San  Pedro 

Loe  Angeles 

San  Diego 

Plant  pest  control , 

Entomological  work 

Plant  pathology 

Nursery  service 

Rodent  control 

Weed  control 

Predatory  animal  control 


$9,444  35 
36,084  60 
41,365  54 
21.835  59 
3.282  70 
8,005  09 


18,232  57 
8,678  36 
9,270  59 
4,531  62 
3.329  98 

19.967  47 


Bureau  of  field  crops 

Chief  of  bureau  and  staff $13,799  85 

Grain  inspection  service. 25,829  54 

Cotton  classification  service 1,071  50 

Warehouse  inspection  service. 11,175  52 

Seed  inspection  service 18,333  83 


Bureau  of  fruit  and  vegetable  standardization 

Fruit  and  vegetable  standardization $22,829  77 

Canned  fruit  standardization 8,849  79 

Division  of  markets 

Advisory  service 

Produce  newsservice 

Livestock  newsservice 


Division  of  weights  and  measures 

Total  non-self-supporting  and  partially  self-supporting  functions. 


$8,479  53 
17,566  03 

2,754  46 
38,497  83 

6,797  10 
10,028  27 

1,775  19 


10,153  21 
20,629  71 
16.914  92 
16.160  22 


146,725  97 


78.918  12 


7,666  24 
119.987  87 


64,010  59 


70,210  24 


31,679  56 


23,981  81 
7,424  01 
4,453  72 


$85,898  41 


63,858  06 


225,644  09 


293.554  50 


35,859  54 


9,791  94 
$714,606  54 
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DeUils 


ToUlU 


Division  of  animal  induBtr)' 

Cattle  protection  service 

Brand  reconling  and  licensing. 
Hide  and  brand  inspections 


Meat  inspection  service 

Stallion  registration  service. 


$29,589  77 
80.225  57 


Division  of  plant  industr>' 

Bureau  of  fruit  and  vegetAbie  standardisation: 

Apple  ins|WCtion  service 

Shipping  point  iiiFpection  service 


Division  of  markets 

Fish  excLange 

Produce  dealers'  service. 


Division  of  weights  and  measures 

Upholsteri-d  lurniture  inspection  service. 
Mattriss  inspection  service. 


Total  self-supporting  functions. 

Special  appropriations 

Tcrmirol  weighing  service 

Citrus  white  tiy  eraiUcation 

Spray  residue  inspection  service. . 
Ice  cream  and  containers  8cr>'ice. 


Total  state  department  of  agriculture. 


»109.8I5  34 


112,M0  01 
309  66 


26.333  87 
251.968  00 


25.178  64 
9.0S3  03 


14.309  89 
15.088  09 


55  76 

43.719  00 

29.573  01 

7.610  69 


$222,765  01 


277.301  87 


34.271  67 


29,397  98 


$563,736  53 
80,958  46 


$1,359,301  53 


Note: — During  the  79th  fiscal  year  expenditures  on  accotint  of  prior  fiscal  years  (not  included  in  aboye  total)  were 
as  follows:  78th  fiscal  year,  $1,895.40;  fcx>t  and  mouth  disease  eradication,  $592.01  credit;  total  expenditures  scoount 
prior  fiscal  years,  $1,303.39. 
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CALIFORNIA  CHOP  HlA'OliT  FOIt  1928 

E.  E.  KArruAH.  AcriruJtu/U  HutUU/iUn 

The  total  ionnsigf.  of  crop?<  prodiJCf:d  in  r.'aiifornia  in  1028  r;xw<;d<;d 
that  of  any  prf;vioii.H  yrrar.  Thr;  infk:x  of  farrn  pric^-<<  'J<rr;rfr?i.H*!'l  Hfjun-.- 
what  a.s  thft  s^ra-Mon  a^lvanced  and  thf;  final  f!:«tirnatf;  of  i\n;  total  rrrturnx 
to  the  f^owf.Tn  of  thf!«^;  cropM  were  Ie<tH  than  anticipated. 

The  annual  crop  Hun'ey  of  ^'alifomia  for  1928  Hhown  a  total  value  of 
all  main  field,  fruit  and  vetretable  crofj*^  of  %i7 4, 2f '/-),( )()().  Thi.n  cornparrr« 
with  a  like  f;«tirnate  of  the  i027  crof;j<  of  «4fK),8i:i,fXXJ.  The  hyfK^thetical 
value  of  all  crof^  in  the  variou«  Mtat*»<  fi^Wfrn  California  in  1028  the  rank 
of  third  place.  In  1027  the  State  al.v^  ranked  third  in  the  hyfK4.hetical 
value  of  all  crops,  ()i  the  main  field  and  fniit  crof^n  alone,  12,812,124 
ton«  were  han.'f!^t.ed  in  1028  a^  compared  to  11,782,550  ton.'^  in  1027. 
TTiere  wa*<  a  ?'.li(?ht  increa>f^;  in  the  acrr;ai(e  of  all  main  field  crof/H  atutotu- 
panied  by  a  Mli^ht  increajw;  in  the  l^rarin«  acreaj<e  of  fruit  crofw.  While 
a  Hul/j<tantial  increa**^;  wa.H  obtained  in  the  tounsmc  of  all  fniit  crofH  in 
1028,  it  wa.**  nW)  noted  that  there  wa^  a  prr^luction  of  alxiut  225, ^KK) 
tonij  which  were  not  harv'r^.ed  and  are  not  inclfjded  in  the  f«ti mated 
tonnage  prrxluced  and  valued  the  pfint  yrrar.  The  averaj<e  value  per  ton 
in  1028  of  the  main  field  crof;«  wan  S22  01  compared  with  121. :i2  in  1027 
and  $2^i.2'i,  the  five-year  average  0024-1028;.  The  average  value  per 
ifyn  of  the  fmit  rrrofw  harvfr«ted  in  1028  wan  8-i5.25  compared  with  $^H.17 
in  1027  and  the  average  value  for  the  five-year  ]X'.r\<)(\  0024-1028;  of 
$57.67.  Tlif'.Tc.  w'AH  in  incTCsuv;  of  only  55(J  acr<^  planted  t/*  vegetable 
crops  in  1028,  but  the  total  valuation  of  .".uch  crof^,  wa>i  $75, 108,f)(X)  a« 
compared  with  %&),]2f),()()()  the  previou.M  year. 

TTiiji  report  revi.«#rr4  the  preliminary  wirnmary  rch^aivA  rjarly  in  1929 
on  the  pr^Kluct.ion  and  value  of  field,  fnjit  and  vegetable  crof/H  for  1928 
and  givfr^.  comparative  data  of  California  crofw  for  the  four  previous 
year?».  Tlie  princif>al  revi.^ion  of  the  preliminary  nummary  in  in  the 
valuation  of  all  CTOf;«.  The  value  of  the  citnj.M  crop  wan  f^timated  on 
th'  '/f  the  lincjrH  U;ing  ref:*;ived  at  the  time  the  .»<ummary  wa«< 

re.  J  when  only  a  rfrnall  p>err;frntage  of  the  1028-25^  crop  had  Uren 

harvfr-fed.  'Hie  pric*:^  received  by  the  growers  the  fir*!t  nix  months  of 
the  citnjft  year  indicated  the  value  of  the  crop  had  l^:^:n  over-<r/<timate/l; 
hence,  the  revision  uoU-A.  Further  revision  will  more  tlian  likely  U; 
nec';ft#'.ar>'  at  the  cir/v:  of  the  citnj.«»  yfrar.  Tlie  f«timat>s<  here  record/;/! 
for  1027  have  U^:n  revi.vrd  in  Hfj/tryxucj'.  with  final  data  now  available 
on  AfiTfrfKic  and  prrKluction.  Tlie  H^28  (mtUnixU:n  are  mi\t]cA^  Ut  a  nimilar 
revi-i^ion  next  y/;ar, 

T>i/:  valuation  of  all  fTOfj«  i.ii  l>a.»«/:d  on  the  average  pric/;  to  the  grower 
prevailing  on  Dec/rrnUir  1  or  on  an  average  pnr/:  during  the  harv/rwt 
seauVin,  delivered  at  tl»/r  \u)Uif:-Umu  mark'*  ing 

Bhed.     Pric/:«  of  the  field  rrrofi*  on  thi.«<  \r,>.  -A. 

^t  '      '  \iU(.(rn  ■■:  on  an  f.o.f>,  ui,-.;,-..     i,  ,;  value 

h'  :   are  on  of  ^S^f'  nak«"l  fniit  f»t   tli/? 

t\\\\>\,.uj,   -.r.,i:.,ori  or  'of 

cr>ntainer,  co-t,  ';'  -,  <,ffi/. 

v/rget.abl^-y  to  '  .    w  on  an  I'.oo,   i/a^^w  in  or^Jer  to  maintain  a 

cr>Tnf>araf.ive  v:  .<:  v/rg/rtable  ctoj>«  with  former  y*ran»  and  prae- 

tic/«  in  other  -".taUs^, 
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In  Table  1  are  given  estimates  of  the  acreage,  production  in  tons  and 
farm  value  to  the  grower  of  the  main  field  crops;  the  bearing  acreage, 
estimated  tonnage  and  value  of  the  main  fruit  crops;  and  the  estimated 
acreage  and  value  only  of  the  vegetable  crops  produced  during  the  past 
five  years. 

Table  1 — Acreage,  Production  and  Value  of  California  Crops 


Year 

Acreage 

Production 
(tons) 

Average  value 
per  ton 

Farm  value 
December  1 

Field  Chops 
1928 

4.706.000 
4,669.000 
4.633.400 
4. .546. 000 
4.049.000 

4.520.680 

1.690,591 
1,645,249 
1,578,281 
1,474,592 
1.350,875 

1,547,918 

357,240 
356.690 
327.090 
268.150 
233,795 

308,593 

8.147.700 
7.804.900 
7,575.600 
8,053.709 
6,725.872 

7.661.556 

4.694.424 
3.977.659 
4.219.547 
3.735.800 
3.019.658 

3.929.418 

$22  91 
21  32 
20  89 
23  81 
27  79 

23  23 

45  25 
64   17 
.56  94 
58  83 
67  98 

57  67 

$186,654,000 

1927     ...                 

166  435  000 

1926 

1.58  277  000 

1925 

191,785.000 

1924 

186.903.000 

.5-year  average  (1924-28) 

178.010,800 

Fruit  Crops 
1928 

212.417.000 

1927 

255.258.000 

1926.. ., 

240.244,000 

1925       .              .        . 

219  783  000 

1924 ■.. 

205.269.000 

5-year  average  (1924-28) 

Vegetable  Crops 
1928 

226..594.200 
75  198  000 

1927 

69.120.000 

1926 

67.3.32.000 

1925 

59..574.000 

1924 

48.898.000 

5-year  average  (1924-28) 

64.024.400 

SEASONAL   CON'DITIONS 

Weather  conditions  throughout  the  year  were  generally  favorable  to 
agriculture.  Rainfall  was  about  normal  except  for  some  scattered  local- 
ities in  the  southern  half  of  the  state.  Streams  supplying  gravity  irri- 
gation water  carried  a  sufficient  flow  well  into  July,  and  no  serious  water 
shortage  developed,  although  many  ranchers  could  have  u.sed  to  good 
advantage  more  water  than  was  available  late  in  the  .sejison. 

There  was  no  injury  from  late  spring  frosts  in  1928.  Temperatures 
were  moderate  until  June  and  cjuite  beneficial  to  wheat,  oats  and  barley, 
all  of  which  turned  out  better  yields  than  expected.  Throughout  July 
and  August  temperatures  were  about  normal  with  a  short  iiot  spell  the 
last  of  July  causing  some  little  injury  to  the  grape  crop  and  a  limited 
"heat  slie(i"  in  a  few  cotton  areas  throughout  the  San  Joacpiin  \'alley. 
The  fall  months  were  favorable  for  maturing  rice,  cotton  and  l)eans  and 
yields  generally  exceeded  exjiectations. 

The  character  of  the  recent  crop  sea.sons  in  (".'ilifornia  is  indicated  in 
Table  2  which  shows  the  composite  condition  of  all  important  crops 
during  months  of  the  growing  period,  in  which  101)  represents  an  average 
(not  normal)  condition. 

A  study  of  this  table  indicates  that  in  1928  the  best  and  most  uniform 
crop  conditions  prevailed  since  192:^  and,  further,  that  1928  was  the 
best  all  around  croj)  year  in  the  past  fourteen  years. 
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Table  2 — Monthly  Composite  Crop  Conditions,  1916-1928 


June  1 

July  1 

August  1 

September  1 

October  1 

1915           

112.8 
92.0 

104.5 
98.0 

105.0 
95.8 
96.5 
98.9 

105.9 
87.1 

102.9 

103.1 
96.7 

106.7 
95.2 

100.3 
94.2 

101.8 
95.4 
95.0 

100.4 

106.1 
87.2 

103.7 

102.1 
98.4 

104.4 

103.8 
96.4 
97.7 
92.6 
98.0 
96.8 
94.8 
101.7 
106.3 
87.9 
100.5 
102.3 
98.4 
106.3 

101.7 
99.8 
97.6 
89.0 
98.9 
96.5 
95.1 
102.3 
105.7 
85.0 
97.1 
103.7 
103.4 
108.7 

103  5 

1916 

101.2 

1917 

101.3 

1918 

86,5 

1919         

100.5 

1920 

95  7 

1921                  -              

94  7 

1922         

101.2 

1923 - -. 

109.5 

1924                                     ... 

89  4 

1925           -. 

107.8 

1926 

108.0 

1927 

106.7 

112.0 

WAGES    OF    FARM    LABOR 

The  wages  paid  for  farm  labor  have  been  quite  stable  for  the  past 
four  years.  Farm  labor  in  California  is  generally  employed  on  a  piece 
basis  or  by  the  day  without  board;  hired  farm  labor  by  the  month,  with 
or  without  board,  being  confined  principally  to  the  live  stock  and  dairy 
industry.  In  Table  3  is  given  comparative  data  on  the  average  wages 
paid  per  day  for  hired  farm  labor,  without  board  and  with  board,  at 
times  other  than  harvest,  for  Cahfornia;  the  eleven  western  states  includ- 
ing California;  the  United  States  including  California;  and  a  percentage 
comparison  of  California  farm  wages  and  those  of  the  United  States. 

Table  3 — Wages  of  Farm  Labor — Average  per  Day,  Other  Than  Harvest  Time 


Without  board 

With  board 

Cali- 
fornia 

Eleven 
western 
states 

United 
states 

California 
compared 
with  U.S.. 
per  cent 

Cali- 
fornia 

Eleven 
western 
states 

United 
States 

California 
compared 
with  U.S., 
per  cent 

1928* 

$3  60 
3  60 
3  65 
3  60 

3  40 

4  00 
3  40 

3  35 

4  60 
3  90 

3  as 

2  67 
2  17 
2  10 
2  05 
2  01 
2  03 
2  05 
2  02 

$3  28 
3  29 
3  35 
3  25 
3  16 
3  47 
3  00 

3  01 

4  61 
4  02 
3  52 
2  82 
2  24 
2  08 
2  09 
2  07 
2  06 
2  07 
2  06 

$2  39 
2  44 
2  46 
2  44 
2  43 
2  45 
2  15 

2  22 

3  59 
3  12 
2  63 
2  02 
1  62 
1  47 
1  45 
1  50 
1  47 
1  42 
1  38 

151 
148 
147 
148 
140 
163 
158 
151 
128 
125 
124 
132 
134 
143 
141 
134 
138 
144 
146 

$2  60 
2  70 
2  65 
2  70 

2  40 

3  12 
2  53 

2  55 

3  60 
2  99 
2  60 
2  04 
1  57 
1  55 
1  44 
1  44 
1  48 
1  48 
1  44 

$2  44 
2  48 
2  53 
2  49 
2  33 
2  60 
2  23 

2  26 

3  66 
3  08 
2  76 
1  87 
1  67 
1  54 
1  52 
1  52 
1  54 
1  51 
1  51 

$1   84 
1  89 
1  91 
1  89 
1  87 
1  84 
1  65 

1  68 

2  86 
2  45 
2  07 
1  56 
1  26 
1   13 
1   13 
1   16 
1   14 
1  09 
1  06 

141 

1927* 

143 

1926*  

139 

1925*. 

143 

1924*  

128 

1923* 

1922.. 

170 
153 

1921 

152 

1920... 

126 

1919 

122 

1918 

126 

1917.. 

131 

1916 

125 

1915 

137 

1914 

127 

1913... 

124 

1912 

130 

1911 

136 

1910 

136 

•  Data  for  July  1. 
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FIELD  CROPS 

The  latest  revised  estimates  of  acreage,  production  and  farm  value 
relating  to  the  main  field  crops  of  California  for  the  years  1924  to  1928, 
inclusive,  and  the  5-3'ear  average,  are  shown  in  Table  4.  In  other  tables 
and  tiie  discussion  that  follows  are  given  more  details  and  additional 
information. 

Corn,  Indian — The  area  devoted  to  the  culture  of  Indian  corn  in  1928 
was  about  7.5,000  acres.  Of  this  total  37,000  acres  were  for  the  production 
of  grain,  20,000  acres  were  grown  for  silage  and  18,000  for  forage  and 
hogging-olT.  By  hogging  off  is  understood  the  harvesting  of  the  crop  by 
the  turning  of  live  stock,  principally  hogs,  into  the  fields  of  nearly  mature 
corn.  Total  production  data  recorded  in  Table  4  are  based  on  the 
assumption  that  the  grain  yield  per  acre  on  acreage  grown  for  silage 
and  forage  would  be  the  same  as  the  acreage  grown  for  grain.  The  esti- 
mated yield  per  acre  on  the  acreage  harvested  for  grain  was  '.V.i  bushels 
thus  making  the  total  production  of  corn  for  grain  in  1928  about  1,221,000 
bushels  compared  with  1,287,000  bushels  in  1927. 

Wheat,  Onts  and  Barley — The  wheat  acreage  decreased  in  1928  com- 
pared with  the  previous  year  while  oats  and  barley  both  showed  sub- 
stantial increases.  Marked  increases  are  shown  in  the  average  yield 
per  acre  for  all  three  grains  with  a  consequent  increase  in  the  total 
tonnage  produced.  Total  acreages  of  small  grains  harvested  in  California 
each  year  are  not  only  dependent  on  .seedings  but  also  on  weather  con- 
ditions that  prevail  during  autumn,  winter  and  spring.  In  various 
localities  and  for  the  whole  state  the  planted  acreage  each  year  is  disposed 
of  in  three  ways,  namely:  harvested  for  grain,  harvested  for  hay  and 
abandoned  for  either  grain  or  hay  harvest.  With  good  prospects  for  a 
crop  of  grain  at  fair  prices  the  tendency  is  usually  toward  a  smaller 
acreage  of  these  grains  being  harvested  for  hay.  The  small  acreages 
harvested  for  grain  and  the  large  acreage  of  grain  hay  in  1924  were  due 
to  the  severe  drought  that  prevailed  during  the  winter  and  spring  months. 
These  estimates  relate  to  the  entire  production  of  these  grains  in  the 
state  and  include  all  the  grain  that  is  consumed  as  feed  or  seed  in  the 
localities  where  grown  as  well  as  that  portion  that  enters  into  main 
trade  channels. 

Rice — The  rice  grower  was  favored  with  good  growing  and  harvest 
weather  conditions  in  1928  and  the  result  was  the  highest  average  yield 
per  acre  obtained  in  over  ten  years.  The  acreage  in  the  San  Joaquin 
Valley  jumped  from  a  few  thousand  acres  to  over  19,000.  Yields  were 
fair  but  not  so  good  as  in  the  Sacramento  \alley  where  over  95  per  cent 
of  the  rice  has  been  grown  in  previous  years.  In  Table  4  will  be  found 
comparative  data  on  acreage,  and  production  for  the  pa,^t  five  years. 

Suf/ar  Beets — Excell(Mit  yields  with  an  increased  acreage  of  sugar  beets 
in  the  Sacramento  \'alley  materially  increased  the  average  yield  per  acre 
of  this  crop  in  California  for  1928.  Beets  grown  for  the  Los  Alamitos 
factory  were  sliced  at  Dyer  and  the  Union  Sugar  Company  at  Betteravia 
sent  their  beets  to  Oxnard,  consef|uently  only  four  factories  were  actually 
operated  in  1928.  In  Table  4  is  shown  the  acreage  and  production  for 
the  past  five  years.  The  beet  sugar  production  during  recent  years  in 
California  has  been  as  follows:  1928,  103,000  tons;  1927,  84,000  tons; 
1926,  68,000  tons;  and  in  1925,  88,000  tons.  • 
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Crop 

Acreage 

Production 

Farm  value,  Dec.  1 

Per  acre 

Total 

Unit 

Per  unit 

Total 

Corn 

1928 

75,000 

32.00 

2,400.000 

Bushels 

$1.00 

$2,400,000 

1927 

77.000 

32.00 

2,464,000 

Bushels 

1.08 

2.661,000 

1926 

77,000 

31.50 

2,426,000 

Bushels 

1.06 

2.572.000 

1925 

81,000 

35.10 

2,843,000 

Bushels 

1.18 

3,355,000 

1924 

82,000 

33.50 

2,747,000 

Bushels 

1.38 

3,791,000 

5-year  average  (1924-28).  . 

78,400 

32.86 

2,576,000 

Bushels 

1.15 

2.955.800 

Wheat 

1928 

780,000 

21.00 

16,380.000 

Bushels 

1.18 

19,328.000 

1927 

812,000 

16.80 

13.642,000 

Bushels 

1.18 

16,098,000 

1926 

653,000 

18.40 

12,015,000 

Bushels 

1.30 

15,620.000 

1925 

603.000 

19.00 

11,457.000 

Bushels 

1.48 

16,956.000 

1924 

377,000 

15.00 

5.655.000 

Bushels 

1.54 

8,709,000 

5-year  average 

(1924-23).. 

645,000 

18.34 

11,829,800 

Bushels 

1.30 

15,342,200 

Oats 

1928 

154,000 

34.50 

5,313.000 

Bushels 

.60 

3,188,000 

1927 

147,000 

28.50 

4,190.000 

Bushels 

.63 

2,640,000 

1926 

156,000 

32.50 

5,070,000 

Bushels 

.48 

2,434,000 

1925 

151,000 

34.70 

5,240,000 

Bushels 

.61 

3,196.000 

1924 

86,000 

18.20 

1,565,000 

Bushels 

.87 

1,362,000 

5-year  average 

(1924-28).. 

138,800 

30.80 

4.275.600 

Bushels 

.60 

2,564,000 

Barley 

1928 

1,044,000 

30.50 

31,842.000 

Bushels 

.72 

22,926.000 

1927 

994,000 

27.50 

27.335,000 

Bushels 

.93 

25,422,000 

1926 

1.080,000 

30.00 

32,400.000 

Bushels 

..-JS 

18,792,000 

1925 

1.050,000 

31.00 

32,550,000 

Bushels 

.75 

24,412,000 

1924 

765,000 

21.90 

16,754,000 

Bushels 

1.16 

19,435,000 

5-year  average 

(1924-28).. 

986.600 

28.56 

28,176.200 

Bushels 

.79 

22,197,400 

Rice 

1928 

133,000 

60.70 

8,073,000 

Buhscls 

.88 

7,104,000 

1927 

160,000 

56.00 

8,960.000 

Bushels 

1.15 

10,304,000 

1926 

149,000 

53.60 

7,986,000 

Bushels 

1.31 

10,462,000 

1925 

103,000 

46.60 

4,800,000 

Bushels 

1.70 

8,160,000 

1924 

90,000 

48.50 

4,365,000 

Bushels 

1.66 

7,246,000 

5-year  average 

(1924-28).. 

127,000 

53.83 

6,836,800 

Bushels 

1.27 

8.655.200 

Grain  Sorghum.. 

1928 

125.000 

33.00 

4,125.000 

Bushels 

.90 

3.713,000 

1927 

130.000 

31.20 

4,056.000 

Bushels 

.97 

3,934,000 

1926 

96,000 

32.00 

3.072,000 

Bushels 

.84 

2..'i80,0()() 

1925 

88,000 

34.00 

2,992,000 

Bushels 

1.07 

3,201,000 

1924 

84,000 

30.50 

2,562,000 

Bushels 

1.35 

3.459.000 

6-year  average 

(1924-28).. 

104,600 

32.14 

3,361,400 

Bushels 

1.00 

3.377.400 

Beans 

1928 

250,000 

17.70 

4.425,000 

Bushels 

4.40 

19,470.000 

1927 

296.000 

16.30 

4,825,000 

Bushels 

2.70 

13,028,000 

1926 

305.000 

18.80 

5,7;j4.000 

Bushels 

3.00 

17,202,000 

1925 

240.000 

19.00 

4,560,000 

Bushels 

4.10 

18,096,000 

1924 

206,000 

13.10 

2,699,000 

Bushels 

5.20 

14,035,000 

5-year  average 

(1924-28).. 

259,400 

17.15 

4.448,600 

Bushels 

3.71 

16.486,200 

Hay  (taro«) 

1928 

1,654,000 

3.09 

5,104.000 

Tons 

14.50 

74,008,000 

1927 

1,649,000 

3.13 

5.156,000 

Tons 

12.50 

64,450,000 

1926 

1.699.000 

2.93 

4.984,000 

Tons 

12.30 

61,.30.J,0(H) 

1925 

1.777,000 

3.05 

5,417,000 

Tons 

14.00 

75,838,(K)0 

1924 

1,974.000 

2.35 

4.642.000 

Tons 

21.70 

100.731.000 

5-year  average 

(1924-28).. 

1.7 .50.600 

2.89 

5.060.600 

Tons 

14.87 

75.266.000 
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Table  i — Acreage,  Production  and  Value  of  Specified  Field  Crops,  19S4-1M8 — Continued 


Production 

Farm  value,  Dec.  1 

Crop 

Acreage 

Per  acre 

Total 

Unit 

Per  unit 

Total 

Hay  (wild) 

1928 

150.(M)0 

1.20 

180,000 

Tons 

S8.50 

SI. 530.000 

1927 

147,(XK) 

1.20 

176.000 

Tons 

8.50 

1 .496.000 

1926 

15(),(X)0 

1.10 

165.000 

Tons 

7.50 

1.2.38.000 

1925 

148.000 

1.40 

207.000 

Tons 

8.50 

1.760.000 

1924 

114.(X)0 

0.74 

84.0(X) 

Tons 

17.00 

1.428.000 

5-year  average 

(1924-28).. 

141.800 

1.15 

162.400 

Tons 

9.18 

1.490.400 

Potatoes 

1928 

56.000 

138.00 

7.728,000 

Bushels 

0.65 

5.023.000 

1927 

52.000 

153.00 

7,956.000 

Bushels 

0.95 

7..5.58.000 

1926 

43.000 

161.00 

6.92.3.000 

Bushels 

1.32 

9.138.000 

1925 

43.000 

159.00 

6.837  .(MX) 

Bushels 

2.00 

13.674,000 

1924 

46.000 

162.00 

7.452.000 

Bushels 

0.90 

6,707,000 

5-ycar  average 

(1924-28).. 

48.000 

153.73 

7.379.200 

Bushels 

1.14 

8,420,000 

Sweet  Potatoes.. 

1928 

12.000 

96.00 

1.152.000 

Busbeb 

1.10 

1.267.000 

1927 

12.000 

90.00 

1,080.000 

Bushels 

1.15 

1.242.000 

1926 

12,000 

97.00 

1,164.000 

Bushels 

1.10 

1 .280.000 

1925 

9.000 

112.00 

1.008,000 

Bushels 

1.70 

1.714.000 

1924 

6,000 

94.00 

564,000 

Bushels 

2.18 

1.230.000 

5-year  average 

(1924-28).. 

10,200 

97.41 

993,600 

Bushels 

1.36 

1.346.600 

Sugar  Beets 

1928 

49,000 

13.00 

637  .(KM) 

Tons 

'9.00 

5.7.33.000 

1927 

59.000 

8.10 

476,0(MI 

Tons 

9.28 

4.417.000 

1926 

46,000 

8.00 

369.000 

Tons 

9.25 

3.413.(XX) 

1925 

76,000 

6.45 

490.000 

Tons 

8.21 

4.()23.{KX) 

1924 

84.000 

9.35 

785.000 

Tons 

9.14 

7.175.000 

5-year  average 

(1924-28).. 

62.800 

8.78 

551.400 

Tons 

8.98 

4.9.52.200 

Hops 

1928 

6.000 

l.')80.00 

9.480.0(K) 

Pounds 

0.19 

1.801,000 

1927 

6.000 

16.50.00 

9.900,000 

Pounds 

0.20 

1 .980.000 

1926 

5.400 

16.50.00 

8.910,000 

Pounds 

0.21 

1.871.000 

1925 

5,000 

1600.00 

8.000.000 

Pounds 

0.20 

1.6(X).000 

1924 

6.000 

1600.00 

9.600.000 

Pounds 

0.11 

1 .0.56.0(K) 

5-year  average 

(1924-28).. 

5,680 

1615.85 

9.178.000 

Pounds 

0.18 

1.661.600 

Cotton  (lint)>... 

1928 

218.000 

378.00 

82.326.000 

Pounds 

0.195 

16.0.54.000 

1927 

128.000 

340.00 

43,.547.000 

Pounds 

0.21 

9.145.000 

1926 

162,000 

386.00 

62.422.000 

Pound* 

0.14 

8.7.39.000 

1925 

172,000 

339.00 

58.218,(K)0 

Pounds 

0.22 

12.80H,(KX) 

1924 

129,000 

287.00 

37,035,000 

Pounds 

0.24 

8.888.000 

5-year  average 

(1924-28).. 

161,800 

350.49 

56,709,600 

Pounds 

0.196 

11,126,800 

Cotton  seed' 

1928 



82,.300 

Tons 

31.50 

2,.592,000 

1927 
1926 
1925 
1924 

(1924-28).. 

43..500 
62.400 
,58,200 
37.000 

56,680 

Tons 
Tons 
Tons 
Tone 

Tons 

37.50 
19.50 
29.50 
29.00 

29.04 

1.631.000 

1.217.000 

1.717.000 

1.073,000 

5-voar  averase 

1,646,000 

Alfalfa  seed 

1928 

*14,000 

3.30 

46,200 

Bushels 

11.20 

517,000 

1927 

M3,300 

3.50 

46.600 

Bushels 

9.20 

429.000 

1926 

•14,400 

2.75 

39.600 

Bushels 

10. 50 

416.(X>0 

1925 

'16.000 

3.70 

59.200 

Bushels 

11.40 

675.000 

1924 

•13,500 

4.20 

56.700 

Bushels 

10.20 

578.000 

.Vyear  average 

(1924-28).. 

14,240 

3.49 

49.660 

Bushels 

10.53 

523.000 

■  Subject  to  revision,  as  final  price  to  grower  not  fully  determined  at  this  date. 

'  Does  not  inrlude  estimate  of  160,000  acres  and  80,096  bales  grown  in  Lower  California,  Mexico. 

*  Included  in  all  tame  hay  acreage. 
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Hops — Hop  production  has  not  varied  much  in  ("aHfornia  the  past 
few  years.  The  area  devoted  to  hop  culture  in  192cS  was  about  ()()()()  acres. 
Some  years  a  few  hundred  acres  will  be  "laid  out"  to  be  brouji;ht  back 
into  protluction  later  on.  Oregon  and  Washington  are  the  principal  hop 
producing  states  aside  from  California.  Hop  statistics  for  the  three 
states  for  1927  and  1928  are  recorded  in  Table  5.  In  Table  4  is  shown 
the  acreage,  production  and  value  of  the  crop  in  California  for  the  past 
five  years. 

Table  B — Hops — Acreage  and  Production  in  California,  Oregon  and  Washington 


State 

Acreage 

Yield  per  acre 

Production 

1927 

1928 

1927 

1928 

1927 

1928 

Acres 
2,600 
16,000 
6,000 

Acres 
3,100 
17,000 
6,000 

Pounds 

1,867 

994 

1,650 

Pounds 
2,020 
1,000 
1,580 

Pounds 
4,8.34,000 
15,904,000 
0,000,000 

Pounds 
6,262,000 

Oregon 

California 

17,000,000 
9,480,000 

United  States 

24,600 

26.100 

1,246 

1,254 

30,658,000 

32,742,000 

Other  Miscellaneous  Crops — In  addition  to  the  crops  listed  in  Tables 
4,  12,  and  16,  there  are  numerous  other  minor  crops  that  contribute  to 
the  agricultural  income  of  the  state.  Among  these  may  be  considered 
vegetable  and  flower  seeds,  mustard  seed,  sunflower  seed,  rye,  broom 
corn,  peppermint,  various  small  fruits  and  other  miscellaneous  crops. 
Nursery  and  greenhouse  products  are  important  income  producers  in 
various  districts  of  the  state  and  gradually  increasing  in  value.  In  this 
report  no  attempt  is  made  to  give  production  or  value  of  miscellaneous 
crops,  nur.sery  and  greenhouse  products. 

Prices  of  Field  Crops — So  many  questions  arise  as  to  the  price  growers 
receive  for  their  crops  that  Table  11  is  again  inserted  showing  the  average 
price  of  the  principal  field  crops  received  by  producers  in  C'alifornia  for 
the  years  1868  to  1928,  inclusive.  Source  of  data  is  the  United  States 
Department  of  Agriculture  Statistical  Bulletin  No.  17.  Price  data  by 
months  for  recent  years  are  to  be  found  in  the  same  bulletin.  The  farm 
value  of  all  crops  is  based  on  the  average  price  to  the  grower  prevailing 
on  December  1,  or  on  an  average  price  received  during  the  harvest  season 
delivered  at  the  home-town  market,  shipping  station  or  packing  shed. 
F.o.b.  prices  .so  often  quoted  include  the  cost  of  container,  cost  of  packing, 
and  the  loading  charge,  which  for  fruits  and  vegetables  is  sometimes 
greater  than  the  farm  value. 
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Beans — The  bean  crop  of  1927  moved  to  market  slowly  with  a  conse- 
quent heavy  holdover  when  the  time  came  for  planting  the  192S  crop. 
As  a  result  there  was  a  decrease  in  the  acreage  planted  to  both  limas  and 
"beans  other  than  limas."  A  larger  percentage  of  acreage  planted  to 
limas  was  irrigated  than  heretofore,  which  resulted  in  an  increased  yield 
per  acre  comi^ared  with  the  previous  year.  The  yield  per  acre  for  "beans 
other  than  limas"  was  about  the  same  for  both  years. 

Table  G  shows  the  estimated  acreage  of  all  beans  and  the  production 
in  lOO-pound  bags  segregated  by  varieties  of  California  beans  from 
1923  to  1928,  inclusive. 

Table  6 — Estimated  Bean  Production  by  Varieties,  in  lOO-pound  Bags,  IMS-IMS 


1923 


1924 


1925 


1926 


1927 


1928 


Limas 

Baby  litnaa 

Small  whites 

Laree  whites 

Pinks 

Blackeyes 

Red  kidneys 

Cranberries 

Mexican  reds 

Bayos 

Miscellaneous 

Total  production 

Harvested  acreage 


830,000 

220.000 

360.000 

100,000 

650.000 

275,000 

40,000 

143,000 

60.000 

30.000 

33.000 


480,000 

225,000 

77,000 

40.000 

260,000 

277.000 

20.000 

70.000 

60.000 

20.000 

40.000 


800.000 

300.000 

200.000 

25.000 

625,000 

450,000 

30,000 

60.000 

132.000 

15.000 

30.000 


1.250,000 

580.000 

180.000 

15.000 

680.000 

450.000 

45.000 

73,000 

80.000 

21,000 

40,000 


1,010,000 
310,000 
280.000 

15.000 
520.000 
300.000 

60,000 
110.000 
125.000 

25,000 

50.000 


890.000 

ats.ooo 

342^000 

18.000 

450,000 

282.000 

30.000 

60.000 

66.000 

9.000 

72.000 


2.741.000 


1.569.000  I  2,667,000  I  3,314,000   2,805.000  I  2.567.000 


299.000 


206.000    240.000    305.000 


296.000 


250,000 


Hay — Statistical  information  relative  to  the  California  hay  crops 
shown  by  types  for  the  past  three  years  is  recorded  in  Table  7.  Nearly 
all  the  alfalfa  in  California  is  grown  by  irrigation  and  with  the  exception 
of  a  few  areas  there  was  an  ample  supply  of  water  in  1928  until  late  in 
the  seai^on.  Under  normal  conditions  the  acreage  and  production  of 
hay  crops  shows  little  change  from  year  to  year,  as  indicated  by  the 
table.  In  the  drought  year  (1924)  there  was  a  large  increa,'<e  in  the  acre- 
age of  grains  cut  for  hay  with  almost  a  corresponding  decrea-se  in  the 
acreage  harvested  for  grain.  At  the  present  writing  it  appears  that 
somewhat  similar  conditions  will  prevail  this  year  (1929).  The  estimates 
in  this  report  relative  to  grain  hay  are  separate  and  exclusive  of  all  acre- 
age and  production  data  relating  to  wheat,  barley  and  oats  for  grain. 


Table  7— California  Hay  by  Types: 

Estimated  Acreage  and  Production. 

(000  omitted) 

Type 

Acreage 
(thousands  of  acres) 

Yield  per  acre 
(in  tons) 

Pro<luction 
(thousands  of  tons) 

1926 

1927  1   1928 

1926 

1927 

1928 

1926 

1927  1   1928 

Alfalfa 

981 

616 

8 

4 
20 
70 

1,001 

546 

8 

4 

20 

70 

1.011 

646 

8 

4 

19 

66 

4.00 
1.40 
1.60 
1.60 
1.60 
2.10 

4.20 
1.40 
1.50 
1.50 
1.60 
2.00 

4.20 
1.30 
1.50 
1.50 
1.80 
1.45 

3,924 

862 

13 

6 

32 

147 

4,204 

764 

12 

6 

30 

140 

4,246 

710 

Clover   

12 

6 

Mixed — clover  and  timothy 

34 
96 

1,699 
150 

1,649 
147 

1,654 
150 

2.93 
1.10 

3.13 
1.20 

3.09 
1.20 

4,984 
165 

5,156 
176 

6,104 

Wild  hay       

180 

Total — all  bay 

1,840 

1,796 

1,804 

2.78 

2.97 

2.93 

5,149 

5,332 

5,284 
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Cotton — Cotton  production  in  1928  in  California  was  again  quite  satis- 
factory. A  greater  acreage  was  devoted  to  this  crop  than  in  any  previous 
year.  From  218,000  acres  172,230  bales  were  harvested.  This  is  the  first 
time  that  California  iias  produced  as  much  as  1  per  cent  of  the  nation's 
total  cotton  crop.  The  average  state  yield  of  378  pounds  per  acre  was 
almost  two  and  one-half  times  as  great  as  the  average  for  the  entire 
cotton  acreage  of  the  United  States. 

Profits  made  by  cotton  farmers  were,  however,  due  to  good  yields 
rather  than  good  price.  The  prices  received  were  only  partially  satis- 
factory as  the  1928  crop  was  generally  sold  without  the  customary 
premium  over  basis  price  for  the  better  grades  and  staples,  as  had  pre- 
vailed during  other  recent  years. 

The  large  acreage  increase  in  1928  seemed  to  reflect  the  results  from 
the  quite  satisfactory  returns  from  the  1927  crop.  The  greatest  amount 
of  new  acreage  for  cotton  was  in  the  San  Joaquin  Valley.  Plantings  were 
normally  early  with  only  an  average  amount  of  replanting  found  neces- 
sary. The  spring  and  early  summer  months  were  relatively  cool  with 
the  exception  of  a  few  days  in  early  June.  During  mid.summer  most  of 
the  cotton  valleys  experienced  hot  weather,  but  no  serious  heat  sheds 
occurred  except  where  water  supplies  were  inadequate.  The  Palo  Verde 
\'allcy  was  the  only  area  where  irrigation  water  supplies  were  decidedly 
below  normal  supplies  and  actual  demands.  The  crop  in  that  valley  was 
seriously  reduced  by  the  lack  of  irrigation  at  critical  periods.  Killing 
frosts  occurred  in  most  areas  during  mid-November.  In  the  San  Joaquin 
and  Sacramento  Valleys,  where  early  fall  rains  and  foggy  weather  are 
the  dread  of  the  cotton  farmer,  the  first  general  rain  occurred  on  Novem- 
ber 14  and  15.  However,  there  was  little  damage  to  the  unharvested 
cotton  until  late  November  when  a  short  fog  period  occurred.  In  late 
December  and  early  January  there  was  much  cold,  wet  weather  that 
made  late  harvesting  decidedly  difficult. 

There  were  local  infestations  of  aphis  and  leaf  eating  insects  in  some 
counties,  although  no  widespread  damage  resulted  from  insect  pests 
except  in  Lower  California,  Mexico  where  leaf  worm  ravages  during 
August  seriously  reduced  the  total  production. 

Despite  all  the  local  injuries  of  all  kinds,  the  net  result  for  the 
state  was  satisfactory,  as  an  average  yield  of  378  pounds  per  acre  can  not 
often  be  expected  from  as  large  an  acreage. 

In  Tables  8  and  9  are  recorded  acreage  and  production  data  for  counties 
and  valleys  in  California  during  recent  years.  Table  10  shows  the  pro- 
duction in  California,  the  United  States  and  the  World  from  1910  to  1928. 
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Table  8 — Cotton  Acreage  and  Production  in  California  by  Counties,  IMft-lMS 


County  or  valley 

Acreage  picked 

Yield  per  acre 
pounds  fiber 

Production — bales 
(500  lbs.  gross) 

1926 

1927 

1928 

1926 

1927 

1928 

1926 

1927 

1928 

Sacramento  Valley 

Stanislaus  and  San 
Joacjuin  Counties.. - 

Merced  County 

Madera  County 

Fresno  County 

KinKs  County 

Tulare  County 

Kern  County 

All  San  Joaquin 
Valley 

Coachella  Valley 

Palo  Verde  Valley 

All  Riverside 
County 

Imperial  Valley,  Cali- 

3,300 

3.000 
9.300 
9.800 
20.700 
11,200 
22,300 
33,000 

2,000 

1,000 
5,000 
7,600 
9,500 
9,000 
18,900 
28,800 

9.500 

1,600 
17,200 
15,300 
27.100 
15,100 
34,600 
41,000 

110 

149 
278 
309 
346 
509 
510 
510 

134 

174 
236 
321 
437 
382 
437 
465 

157 

280 
248 
324 
441 
507 
496 
501 

762 

934 
5,405 
6,333 
14,986 
11,933 
23,803 
35,237 

560 

363 
2,464 
5.108 
8.681 
7.193 
17.284 
28.013 

3,122 

937 
8,916 
10,3.J7 
25,002 
16,006 
35,903 
42,973 

100,300 

3,100 
20.000 

79,800 

1,350 
21,250 

151,900 

1,800 
22,600 

431 

364 
361 

414 

322 
275 

441 

338 
258 

98,631 

2,358 
15,083 

69.106 

910 
12.210 

140,094 

1,274 
12,108 

23,100 

20,400 
5,900 

22,600 

18,800 
4,800 

24,400 

25,000 
7.200 

361 

204 
409 

278 

130 
321 

264 

203 

327 

17,441 

8,704 
5,052 

13.120 

5.099 
3.218 

13,472 
10,617 

Bard  Valley 

4,925 

All  Imperial 
County 

26,300 

23,600 

32.200 

250 

169 

231 

13,756 

8.317 

15,542 

California  total . . . 

Imperial  Valley  (that 
part  in  M  exico) 

162,000 
130.000 

128,000 
110,000 

218.000 
160.000 

386 
317 

340 
194 

378 
239 

130.590 
86.285 

91,103 
44,611 

172.230 
80,006 
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Table  9 — ^AerMge  and  Production  of  Cotton  in  California,  1919-1928 


Item  and  year 


San  Joaquin 
VaUey 


Riverside 
County 


Imperial 
County 


Total 
California 


Imperial 

Valley 

(that  part 

in  Mexico) 


Combined 
total 


Acres  picked: 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

Average  >icld  per  acres 
pounds  6ber: 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

Production,  pounds 
6ber: 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

Production,  500-pound 
gross  bales: 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 


5,500 

21.000 

3,500 

2,500 

9,000 

37.800 

96.600 

109,300 

79,800 

151.900 


242 
212 
245 
301 
488 
450 
393 
431 
414 
441 


1.332,664 

4,446,356 

856,098 

7.52,836 

4,392.342 

17.026.838 

37.972,320 

47,145,621 

33.032,702 

66,964,932 


2,788 

9,302 

1,791 

1,575 

9.189 

35.621 

79.440 

98.631 

69.106 

140,094 


19..500 
25,000 
14.000 
16,000 
21,200 
25,000 
23,340 
23,100 
22,600 
24,400 


389 
349 
357 
239 
388 
296 
384 
361 
278 
264 


7,593,030 
8,726,846 
4,999,880 
3,826,390 
8,219,688 
7,394,182 
8,9.54,374 
8,.336,519 
6,271.436 
6,439.616 


15,885 
18,257 
10,460 
8,005 
17,196 
15,469 
18.7,33 
17,441 
13,120 
13.472 


60,000 
104,000 
37  ,,500 
48,.500 
52,800 
66.200 
48.600 
26.300 
23,600 
32,200 


222 
180 
175 
113 
253 

^v- 

222 
250 
169 
231 


1 3,-348,628 

18,701.272 

6.570,036 

5,503,387 

13,378,122 

12,613,942 

10,809,492 

6,.575,278 

3,975,582 

7,429,076 


27,926 
39,124 
13,745 
11,513 
27,988 
26,389 
22,614 
13,7.56 
8,317 
15,542 


85,000 

1.50,(X)0 

55,000 

67,000 

83,000 

129,000 

1172,0(K) 

2162,000 

M  28,000 

<218,000 


262 
212 
226 
1,50 
313 
287 
■339 
2386 
»340 
<378 


22,274,322 
31,874,474 
12,426,014 
10.082,613 
25,990,152 
37,034,962 
158,218,010 
262,421,711 
^43,547,441 
<82.325,940 


46„599 

66,683 

25,996 

21,093 

54  ,,373 

77,479 

'121,795 

21.30,.590 

«.n,103 

"172,230 


100,000 
125,000 
85,000 
135,000 
1.50,000 
137,000 
150,000 
130,000 
110,(KX) 
160,0{X) 


258 
303 
280 
205 
276 
247 
255 
317 
194 
239 


25.812,000 
37,8.57,600 
23,810,614 
27,724,000 
41,336,.50O 
33,778,826 
38,273,9.38 
41.244.330 
21.324.024 
38.285,888 


.54.000 
79.200 
49.HI3 
58,000 
86,478 
70.667 
80,071 
86,285 
44,611 
80,096 


185,000 
275.(M)0 
14().(K)0 
202.000 
233.000 
2()0,000 
'322,(K)0 
2292,000 
'238,0(X) 
*378,000 


260 
2,54 
259 
187 
289 
266 
1300 
2355 
'273 
<319 


48,086,322 
69,732,074 
36,236,628 
.37,806,613 
67,326,6.52 
70,813,788 
196,491,048 

2103,666,047 
564,871,465 

n20,61 1,828 


100,599 

145,883 
75.809 
79.093 
140,851 
148,146 
1201,866 
2216,875 
'135,714 
'252,326 


•  1925 — 3,.500  acres  of  cotton  were  harvested  in  the  Sacramento  Valley,  with  a  production  of  1,000 
bales  (500-lb.  gross),  whicn  are  included  in  the  totals  of  the  above  table. 

'  1926 — 3,300  acres  of  cotton  were  harvested  in  the  Sacramento  Valley,  with  a  production  of  762 
bales  (500-lb.  gross),  which  arc  included  in  the  totals  in  the  above  table. 

»  1927 — 2,(XX)  acres  of  cotton  were  harveste<l  in  the  Sacramento  Valley  with  a  production  of  560 
bales  (500-lb.  gross),  which  are  included  in  the  totals  in  the  above  table. 

♦  1928 — 9,500  acres  of  cotton  were  harvested  in  the  Sacramento  Valley  with  a  production  of  3,122 
bales  (500-lb.  gross),  which  are  included  in  the  totals  in  the  above  table. 
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Table  10 — Cotton  Acreage  and  Production — California,  United  States  and  World,  1910-19S8 


California 

I 

•nitcd  SUtea 

Estimated 
world 

Average  farm 
price  Dec.  1 

Year 

Acreage 
harvested 

Production 
bales 

AcreaRe 
planted 

Acreage 
harvested 

Production 
bales 

production 

in 

thousands 

of  bales 

(cents  per  lb.) 

Cali- 

United 

(000  omitted) 

fornia 

States 

1910 

9,000 

6.300 

33.418 

32,403 

11.609 

21.915 

13.3 

14.1 

1911 

12.000 

9,800 

36.681 

36,045 

15.693 

25.356 

7.5 

8.8 

1912 

9.000 

8,500 

34.766 

34.283 

13.703 

25.043 

12.5 

11.9 

1913 

14.000 

14,600 

37,458 

37,089 

14.156 

26,259 

13.0 

12.2 

1914 

38.000 

27,126 

37.406 

36,832 

16,135 

28,687 

7.0 

6.8 

1915 

12.000 

8.741 

32.107 

31,412 

11,192 

20,689 

11.2 

11.3 

1016 

60,000 

41,235 

36.052 

34.985 

11,450 

19.845 

20.0 

19.6 

1917 

78.000 

37,193 

34.925 

33.841 

11,302 

19,675 

28.0 

27.7 

1918 

78.000 

46,908 

37.207 

36.008 

12,041 

20.613 

30.0 

27.6 

1919 

85.000 

46.599 

35.133 

33.566 

11,421 

21.384 

43.0 

35.6 

1920 

160.000 

66.683 

37.043 

.35.878 

13,440 

20,875 

30.0 

13.9 

1921 

65.000 

25.996 

31.678 

30.509 

7,954 

15.330 

17.0 

16.2 

1922 

67.000 

21.093 

34.016 

33.036 

9.762 

18.900 

26.0 

23.8 

1923 

83.000 

54.373 

38.701 

37.123 

10.140 

19.300 

32.0 

31.0 

1924 

129,000 

77.479 

42.641 

41.360 

13.628 

24.S00 

24.0 

22.6 

1925 

172.000 

121.795 

48.090 

46.053 

16.104 

27.900 

22.0 

18.2 

1926 

162.000 

130..')90 

48,730 

47.087 

17.911 

2S.(XX) 

14.0 

10.0 

1927 

128.000 

91.103 

41,905 

40.138 

12.955 

23.800 

21.0 

10.6 

1928 

218.000 

172,230 

46,946 

45.341 

14,478 

25.600 

10.5 

18.0 
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Table  11 — December  1  Farm  Price  of  California  Crops,  1868-1928 


Year 

Wheat, 

cents 

per 

bushel 

Corn, 

cents 

per 

bushel 

Oats, 

cents 

per 

bushel 

Barley, 

cents 

per 

bushel 

Rice, 

cents 

per 

bushel 

Pota- 
toes, 
cents 
per 
bushel 

Sweet 
pota- 
toes, 
cents 
per 
bushel 

♦Tame 

hay, 

dollars 

per 

ton 

WUd 

hay, 

dollars 

per 

ton 

Cotton 

cents 

per 

pound 

186S 

103 

93 

110 

141 

111 

132 

99 

118 

114 

130 

103 

123 

96 

103 

90 

100 

72 

67 

73 

74 

85 

70 

76 

95 

68 

53 

57 

60 

83 

83 

72 

62 

58 

60 

80 

87 

88 

82 

75 

98 

102 

HI 

94 

88 

93 

95 

104 

95 

152 

200 

216 

204 

180 

107 

115 

108 

154 

148 

130 

118 

118 

100 
90 
120 
116 
100 
73 
98 
107 
107 
95 
60 
79 
76 
78 
85 
85 
60 
68 
62 
61 
70 
57 
65 
71 
55 
50 
57 
53 
53 
56 
62 
60 
61 
68 
77 
74 
78 
76 
67 
85 
88 
91 
80 
90 
85 
88 
87 
88 
124 
185 
193 
179 
120 
77 
100 
108 
138 
118 
106 
108 
100 

70 
62 
59 
70 
74 
84 
69 
72 
74 
73 
69 
67 
65 
60 
58 
58 
38 
48 
44 
58 
60 
45 
56 
60 
40 
38 
44 
39 
44 
49 
50 
47 
46 
44 
51 
54 
57 
51 
52 
71 
67 
66 
50 
59 
55 
60 
53 
50 
72 
85 
94 
96 
80 
51 
64 
60 
87 
61 
48 
63 
60 

103 
65 
98 
108 
85 
85 
78 
91 
69 
90 
65 
56 
61 
70 
67 
63 
52 
79 
65 
52 
58 
45 
75 
61 
47 
42 
45 
40 
48 
54 
65 
50 
43 
41 
63 
61 
60 
59 
54 
78 
74 
74 
55 
85 
70 
68 
59 
62 
95 
120 
115 
141 
100 
66 
63 
70 
116 
75 
68 
93 
72 

65' 

75 

91 

100 

100 

90 

78 

175 

190 

267 

121 

115 

110 

112 

166 

170 

131 

116 

88 

56 
79 
135 
91 
113 
85 
111 
94 
83 
75 
98 
65 
79 
80 
60 
60 
60 
63 
66 
57 
61 
45 
68 
54 
59 
50 
49 
48 
53 
49 
55 
63 
53 
77 
58 
66 
67 
67 
74 
90 
77 
77 
85 
90 
65 
70 
70 
75 
140 
150 
120 
171 
150 
130 
72 
112 
90 
200 
132 
95 
65 

""'132' 
145 
110 
94 
113 
112 
116 

"""78" 
92 

"  87 
83 
83 

64 
81 
85 
63 
70 
76 

61' 
73 
56 
60 

67" 
63 
65 
76 
84 
77 
75 
90 
97 
80 
90 
95 
110 
94 
100 
87 
80 
100 
150 
150 
179 
160 
125 
67 
165 
218 
170 
110 
115 
110 

15.00 

12.70 

16.70 

21.85 

15.60 

16.50 

15.09 

16.59 

11.61 

15.00 

12.61 

9.93 

12.72 

12.20 

13.00 

12.50 

10.31 

11.50 

8.15 

11.50 

12.03 

9.25 

10.50 

11.00 

8.76 

7.87 

9.50 

7.06 

6.35 

9.00 

14.25 

8.00 

8.15 

7.92 

9.41 

11.66 

10.41 

10.05 

11.25 

12.50 

13.25 

11.50 

9.60 

10.90 

13.70 

13.50 

8.20 

11.20 

12.60 

19.20 

20.00 

17.20 

20.00 

11.00 

15.00 

14.00 

21.70 

14.00 

12.30 

12.50 

14.50 

1869 

1870 

1871 

1872       

1873 

1874 

1875       

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 - 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

"e'oo" 

9.00 
11.00 
13.50 
19.00 
12.00 
12.00 
7.00 
9.00 
10.00 
17.00 
8.50 
7.50 
8.50 
8.50 

13.3 
7.5 
12.5 
13.0 
7.0 
11.2 
20.0 
28.0 
30.0 
43.0 
30.0 
17.0 
26.0 
32.0 
24.0 
22.0 
14.0 
21.0 
19.6 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

*  Includes  alfalfa,  grain  hay  and  misoellaneoua  tame  hay. 
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TRUCK  ("HOPS  IN  1928 


Truck  crops  in  California  for  1928  were  favored  with  conditions  some- 
what above  the  average,  takinji  all  crops  into  consideiation.  During 
the  spring,  rains  came  at  such  a  time  as  to  insure  the  successful  growing 
of  th(^  crops.  Sununer  temperatures  were  favorable  and  crops  grew  to 
produce  excellent  cjuality  and  average  yields.  The  fall  crops  while 
making  fair  quality  were  for  the  most  part  under  the  average  in  yields 
per  acre.  This  was  more  than  made  up  by  the  realization  of  good  prices 
on  practically  all  commodities  as  the  year  drew  to  a  close. 

The  total  acreage  devoted  to  vegetable  crops  was  approximately  the 
same  for  the  years  1927  and  1928.  Although  a  decrea.se  of  approximately 
17,000  acres  occurred  in  the  Imperial  \'alley  lettuce  and  cantaloupe  acre- 
age, lettuce  in  "other  than  the  Imperial  X'aiiey"  increased  over  8000 
acres.  Small  increases  in  practically  all  other  vegetables  brought  the 
total  up  to  357,240  acres  for  1928  against  3o(),()9()  in  1927.  An  increase 
of  $0,078, 000  in  the  total  value  indicates  greater  returns  p(M-  acre  as  the 
yields  p(M-  acre  averaged  about  tiu>  same  as  in  1927. 

California's  outstanding  vegetable  crops  wliich  returned  satisfactory 
profits  to  the  grower  were:  Imperial  \'alley  lettuce,  summer  and  fall 
lettuce,  tomatoes,  late  onions,  carrots,  canning  asparagus,  cantaloupes, 
and  watermelons.  The  important  crops  to  bring  un.satisfactory  returns 
to  the  grower  were:  Bermuda  onions,  early  potatoes,  spring  lettuce,  and 
cauliflower.  Other  vegetable  crops  returned  some  profit  which  on  the 
average  could  only  be  classed  as  fair.  Again  over-production  was  the 
key  note  of  those  crops  which  were  grown  without  profit.  With  the 
exception  of  Bermuda  onions,  the  crops  whidi  showed  a  loss  in  1928 
were  those  which  were  spectacular  during  1927  for  their  returns  to  the 
grower  and  were  crops  in  which  acreages  had  been  greatly  increjused. 
The  profitable  crops  of  the  1928  season  were  for  the  most  part  tho.se 
which  had  been  unsatisfactory  the  preceding  year;  crops  which  showed 
reductions  in  acreage  or  very  con.servative  increa.ses. 

Factors  such  as  weather,  insect  pe.sts  and  jilant  diseases,  which  tend 
to  increase  or  decrease  yields,  are  those  over  which  there  is  but  very 
little  control.  Acreages  can  be  controlled  and  the  con.servative  planting 
of  vegetaV)le  ciops  is  the  surest  solution  of  the  over-production  problem. 

Winter  VcqdabUs — \\'eather  conditions  were  for  the  most  part  .satis- 
factory to  the  vegetable  grower  and  good  yields  and  ([uality  were  obtained 
on  practically  all  of  th"  winter  crops.  A  reduction  of  12,400  acres  in  the 
area  planted  to  lettuce  in  the  Imperial  \'alley  lead  to  a  sea-son  which, 
while  not  spectacular,  was  generally  satisfactory  to  the  grower.  Ciood 
(piality  was  maintained  throughout  the  season  and  the  yields  were  gen- 
erally good.  Cauliflower  with  a  greatly  incn'a.sed  acreage  brought  poor 
returns  to  the  grower.  The  (|uality  was  good  and  yields  wen>  higher 
than  in  1927.  Celery  was  more  or  le.ss  of  a  di.sa{)p()intment.  The  yields 
were  low  and  the  average  returns  to  growers  were  below  those  of  1927 
which  was  not  considered  a  good  year  from  the  st.-mdpoint  of  returns 
to  the  grower. 

Sprincj  IVr/r/fjWr.v  Sufficient  rains  which  came  at  such  times  as  to 
insure  .satisfactory  yields  on  most  spring  crops  were  of  material  benefit. 
Spring  lettuce  came  in  with  exceptional  (piality  and  high  yields  which, 
coupled  with  an  mcrease  in  acreage,  so  greatly  increased  the  production 
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that  the  deal  was,  as  a  whole,  unprofitable.  Spring  cauliflower  continued 
alonp;  the  path  of  the  winter  crop  and  was  }j;enerally  unsatisfactory. 
Spring  carrots  came  in  with  high  yields  and  good  (juality  and  made 
fair  returns  to  the  growers.  Carrots  were  grown  in  practically  all  vege- 
table growing  sections  but  the  main  center  is  tiie  Santa  Maria  Valley 
in  Santa  Barbara  Coimty.  Carlot  shipments  of  California  carrots  for 
the  year  1928  were  3G32  cars,  an  increase  of  3300  cars  over  1925.  Car- 
rots were  shipped  each  month  of  the  year  during  1927  and  1928.  It  would 
seem  that  with  Te.xas  adopting  the  (California  metliods  of  packing  and 
style  of  package,  the  top  limit  of  profitable  shipments  from  this  state 
had  been  readied,  and  conservative  plantings  will  be  necessary  in  the 
future. 

Coachella  Valley  B(>rmuda  onions  met  with  a  disastrous  season.  Ideal 
growing  weatiier  brought  on  good  yields.  Texas,  the  main  producing 
center  of  Bermuda  onions  in  the  United  States,  was  late  with  the  harvest 
due  to  weather  conditions,  and  the  two  sections  were  forced  to  harvest 
simultaneously.  Because  of  the  poor  keeping  qualities  of  the  Bermuda 
onion,  storage  is  not  an  economic  procedure  and  appro.ximately  175,000 
l)ushel  crates  were  abandoned.  The  acreage  planted  to  Bermudas  in 
Kern  and  Tulare  Counties  was  all  harvested  but  the  returns  were  very 
unsatisfactory. 

Imperial  Valley  Cantaloupes — Growing  conditions  were  ideal  for  melons 
in  the  valley  and  good  yields  of  good  quality  fruit  were  generally  secured. 
While  this  commodity  has  several  factors  which  influence  marketing, 
cantaloupes  went  through  a  season  which  competed  with  other  fruits 
to  good  advantage.  Shipments  were  fairly  steady  throughout  the  season 
and  the  disastrous  peak  shipments  of  former  years  were  moderated. 
While  the  area  planted  was  some  4500  acres  less  than  that  of  1927  total 
carlot  shipments  were  greater  by  some  650  cars,  and  prices  were  generally 
satisfactory. 

Early  potatoes  came  in  with  high  yields  and  due  to  a  large  increase  in 
acreage,  the  greatly  increased  production  caused  a  disastrous  season  for 
the  growers.  A  reduction  in  the  acreage  devoted  to  spring  peas  as  against 
1927  brouglit  about  fairly  satisfactory  returns  to  the  growers. 

Suntmer  Vegetables — Good  prices  prevailed  for  summer  crops.  Water- 
melons, lettuce,  and  cantaloupes  were  favored  with  ideal  weather  con- 
ditions and  high  yields  were  realized.  The  production  of  late  onions  fell 
short  of  the  1927  figure,  but  the  returns  to  the  grower  more  than  made 
up  the  difference  and  the  deal  was  generally  satisfactory  from  the  grower's 
standpoint. 

Fall  Vexjetables — Lettuce  and  tomatoes  comprised  the  principal  fall 
crops  shipped  from  the  state.  There  were  19,120  acres  devoted  to  the 
fall  planting  of  lettuce  and  yields  above  the  average  were  obtained. 
Good  marketing  conditions  prevailed  throughout  the  season  which 
caused  lettuce  to  be  one  of  the  outstanding  crops  of  the  year.  Tomatoes 
also  were  harvested  under  favorable  market  conditions  and  the  average 
yield  per  acre  for  the  State  was  higher  than  in  1927.  The  southern  dis- 
tricts suffered  from  late  blight,  although  perhaps  not  as  severely  as  the 
year  before.  In  some  of  the  northern  districts  yields  were  influenced 
by  dry  conditions,  but  the  deal  as  a  whole  was  satisfactory  to  the  grower. 
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VEGETABLE  CROPS 

California  continues  to  be  the  leading  state  in  the  production  of 
vegetables.  \\'hile  practically  no  change  was  recorded  in  the  acreage 
of  vegetable  crops  the  jmst  year,  better  yields  and  better  prices  generally 
brought  returns  to  the  growers  of  six  million  dollars  greater  than  in  1927. 
In  Table  1  are  included  estimates  of  total  acreage  and  value  of  all  com- 
mercial vegetable  crops  in  California  from  1924  to  1928  inclusive.  Data 
for  1928  is  subject  to  revision. 

Table  12  shows  the  acreage,  production,  and  value  of  specified  com- 
mercial vegetable  crops.  Potatoes  and  sweet  potatoes  are  classed  as 
field  crops  in  this  report.  Other  vegetables  of  les.ser  importance  have 
been  grouped  under  the  heading  "All  Other  Vegetables."  The  value  of 
vegetable  crops  in  this  table  is  calculated  both  on  the  cash  to  grower 
and  f.o.b.  basis  in  order  to  maintain  comparative  values  with  other  states. 


Table  12— Acreage,  Production  and  Value  of  Specifed  Truck  Crops,  19S9-19X8 


Crop 

Acreage 

Production 

Unit 

Value 

Artichokes - 

..1928 

8.550 

1,039,000 

40  lb.  boxes 

S2.O42.0OO 

1927 

9,940 

1,272.000 

40  lb.  boxes 

2,569,000 

1926 

11,760 

1.470.000 

40  lb.  boxes 

2.602.000 

1925 

10.550 

1,266.000 

40  lb.  boxes 

2.279.000 

Asparagus  (canninR)  _ 

..1928 

49,300 

64,100 

Tons 

5,087,000 

1927 

48.300 

.W.IOO 

Tons 

3.717.000 

1926 

46,300 

50.900 

Tons 

3.374.000 

1925 

34.800 

45.200 

Tons 

3,542,000 

Asparagus  (table) 

..1928 

10.400 

1.633.000 

28  lb.  crates 

3,707.000 

1927 

10.080 

1.341.000 

28  lb.  crates 

4.010,000 

1926 

9.980 

1.856.000 

28  lb.  crates 

6.051.000 

1925 

6.600 

1,115,000 

28  lb.  crates 

2.286.000 

Beans,  green  (canning) 

-.1928 

480 

2.200 

Tons 

176.000 

1927 

450 

2.000 

Tons 

170.000 

1926 

700 

3.200 

Tons 

259.000 

1925 

700 

1,400 

Tons 

112.000 

Beans,  green  (table) 

..1928 

3.250 

429,0(K) 

32  qt.  hampers 

686.000 

1927 

3.120 

484,000 

32  qt.  hampem 

852.000 

1926 

3.000 

64.-.,0(X) 

32  qt.  hampers 

940.000 

1925 

2.000 

430.000 

32  qt.  hampers 

752,000 

Cabbage 

..1928 

6.400 

38.400 

Tons 

1,190,000 

1927 

6.3.50 

40,000 

Tons 

720,000 

1926 

6,480 

42400 

Tons 

1.201,000 

1925 

6.080 

42.600 

Tons 

781.000 

Cantaloupes  (Imperial)' 

..1928 

33.460 

6.224.000 

Standard  crates 

9,9.'->8,000 

1927 

37.920 

6,029.000 

Standard  crates 

8.98.1.000 

1926 

35  ..300 

5.(M8.000 

Standard  crates 

6,512,000 

1925 

27.560 

4.961.000 

Standard  crates 

10.269.000 

Cantaloupes  (other  districts)  ■ 

..1928 

IO.2.-1O 

2.112.000 

Standar<l  crotos 

2,260.000 

1927 

7.800 

1.513.000 

Standard  rrnU-s 

2.72.3.000 

1920 

8.380 

1.57 .5.000 

Standard  crat4« 

2..-I20.000 

1925 

10.620 

1.699.000 

Standard  craters 

1,971,000 

Carrots 

.1928 

4.860 

1.200.000 

Lettuce  orates 

1.9.32,000 

1927 

3.050 

763.000 

Lettuce  orates 

1,091,000 

1926 

1.800 

482.000 

Lettuce  crates 

694,000 

1925 

1,000 

285.000  1 

Lettuce  crates 

527,000 
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Table  12— Acreage,  Production  and  Value  of  Specified  Truck  Crops,  1925-1928 — Continued 


Crop 


Acreage 


Production 


Unit 


Value 


CauUnower .1928 

1927 
1926 
1925 

Celery 1928 

1927 
1926 
1925 

Cucumbers  (pickle) 1928 

1927 
1926 
1925 

Cucumbers  (table) 1928 

1927 
1926 
1925 

Lettuce  (Imperial) 1928 

1927 
1926 
1925 

Lettuce  (other  districU) 1928 

1927 
1926 
1925 

Onions  (Bermuda) 1928 

1927 
1926 
1925 

Onions  (late) 1928 

1927 
1926 
1925 

Peas  (canning) 1928 

1927 
1926 
1925 

Peas  (table,  Imperial) 1928 

1927 
1926 
1925 


Peas  (table,  other  districts). 


.1928 
1927 
1926 
1925 


Spinach  (canning) 1928 

1927 
1926 
1925 

Spinach  (table) 1928 

1927 
1926 
1925 

Strawberries  (southern) 1928 

1927 
1926 
1925 


12,800 
8.950 

10,500 
6,610 

9,050 
8,550 
8,550 
6,250 

2,760 
2,120 
2,560 
3,210 

1,050 
1.000 


22,000 
34,400 
28,000 
23,000 

50,570 
42,010 
37,100 
24.680 

3,950 
3,950 
2.850 
1.550 

5,940 
5,800 
6.250 
5,850 

1,230 

750 

2,680 

4,890 

9,000 
5,700 
4,000 
1,400 

16,810 

21,110 

11,950 

5,100 

12.340 
10,300 
9,590 
9,690 

1,000 
1,900 
2,290 
1,810 

1,600 

1,620 

820 

1,150 


3,558,000 
2,452.000 
3,224,000 
2,148,000 

1,201.000 

1,385,000 

1,385.000 

913,000 

11,149 

8,087 

8,855 

11,784 

181,000 
163,000 


Pony  crates 
Pony  crates 
Pony  crates 
Pony  crates 

California  cratoe 
California  crates 
California  crates 
California  crates 

Tons 
Tons 
Tons 
Tons 

32  qt.  hampers 
32  qt.  hampers 


3,740,000 
'3,579,000 
4,900,000 
4,600,000 

7.636,000 
6,049,000 
5,565,000 
4,368,000 

•805,000 

1,118,000 

926,000 

488,000 

1,760,000 
2,053,000 
1,781,000 
1,755.000 

1.230 
1,050 
3,200 
3,400 

540.000 

365.000 

400.000 

66,000 

1,967,000 

2.132,000 

598.000 

224,000 

65,400 
51,500 
46,000 
29,100 

377,000 
760,000 
916,000 
452.500 

8,320,000 
8,664,000 
3,317,000 
5,060,000 


4  doz.  crates 
4  doz.  crates 
4  doz.  crates 
4  doz.  crates 

4  doz.  crates 
4  doz.  crates 
4  doz.  crates 
4  doz.  crates 

Bushels 
Bushels 
Bushels 
Bushels 

Bushels 
Bushels 
Bushels 
Bushels 

Tons 
Tons 
Tons 
Tons 

32  qt.  hampers 
32  qt.  hampers 
32  qt.  hampers 
32  qt.  hampers 

32  qt.  hampers 
32  qt.  hampers 
32  qt.  hampers 
32  qt.  hampers 

Tons 
Tons 
Tons 
Tons 

24  lb.  crates 
24  lb.  crates 
24  lb.  crates 
24  lb.  crates 

Quarts 
Quarts 
Quarts 
Quarts 


$2,989,000 
2,452,000 
2,837,000 
2.384,000 

2,697,000 
3,782,000 
3,782,000 
2,040,000 

301.000 
327.000 
343,000 
535,000 

192,000 
158,000 


6,059,000 
4,796,000 
9,555,000 
7,866.000 

14,050,000 
10,586,000 
7,624,000 
5,067,000 

620.000 
2.012,000 
1,287,000 

849,000 

2,137,000 
1,560,000 
1,140,000 
2.036,000 

69,000 

63,000 

208,000 

217,000 

1,247,000 
774,000 
944,000 
169,000 

4,013,000 

4,221,000 

2,727,000 

618.000 

1,014,000 
747,000 
743,000 
513.000 

392,000 
4.56,000 
495,000 
262,000 

1.414,000 

2,079.000 

597,000 

961,000 
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Table  IS — Acreage,  Production  and  Value  of  Specified  Truck  Crops,  1M5-1M8 — Continued 


Crop 

Acreage 

Production 

Unit 

Value 

Strawberries  (other  districts). .1928 
1927 
1926 
1925 

Tomatoes  (canning) 1928 

1927 
1926 
1925 

Tomatoes  (table) 1928 

1927 
1926 
1925 

Watermelons  (Imperial) 1928 

1927 
1926 
1925 

Watermelons  (other  districts) ..  1928 
1927 
1926 
1925 

All  other  vegetables* 1928 

1927 
1926 
1925 

2,150 
2,130 
2,090 
2,020 

25,790 
28,760 
32,250 
30,000 

21,850 
22,8-)0 
13,090 
12.160 

8.000 
S.-'iOO 
6.000 
4,000 

4.400 
4.280 
6.820 
6.370 

18.000 
18.000 
10.000 
18.500 

8.925.000 
9.419,000 
8,747.000 
10,100,000 

201,200 
178,300 
206,400 
180,000 

2,920,000 
2,931,000 
3,297,000 
3,860,000 

3,776 
3,597 
4,560 
3,000 

2,600 
1,644 
3,008 
2,.t48 

73.000 
73.000 
04  .(KX) 
74,000 

Quarts 
Quarts 
Quart* 
Quarts 

Tons 
Tons 
Tons 
Tons 

36  lb.  lugs 
36  lb.  lugs 
36  lb. lugs 
36  lb. lugs 

Cars 
Cars 
Cars 
Cars 

Cars 
Cars 
Cars 
Cars 

Tons 
Tons 
Tons 
Tons 

SI  .339.000 
2.072.000 
1.749.000 
2,323.000 

2.929,000 
2,674,000 
3,222,000 
2.932.000 

2.568,000 
2.265,000 
2,733,000 
+,281,000 

680,000 
432,000 
456,000 
750.000 

450.000 
229.000 
337.000 
502.000 

3.000.000 
2,600,000 
2.400,000 
2,7')0,0()0 

Totals                        1928 

357.240 
356,690 
327.090 
268.150 

S75, 198.000 

1927 

69,120.000 

1026 

67,332.(X)0 

1925 

59.574.000 

1  Includes  cantaloupes,  noneydewa.  honeyballs.  casabas  and  Persians. 
'  In  addition  1,6.50.000  crates  of  lettuce  were  not  harvested. 

•  In  addition,  175.000  bushel  crates  of  Bermuda  onions  were  not  harvested  in  the  Coarhella  Valley. 

*  Includes  endive,  peppers,  beets,  radishes,  rhubarb,  pumpkins,  squash,  sweet  corn  and  turnips. 
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SHIPMENTS  OF  CALIFORNIA  VEGETABLES 

In  Table  13  are  given  the  carlot  shipments  of  specified  Cahfornia 
vegetables  by  months  for  the  calendar  years  1923  to  1928,  inclusive. 
The  different  crop  seasons  as  well  as  the  volume  of  shipments  and  the 
increase  or  decrease  in  shipments  from  year  to  year,  can  readily  be  deter- 
ininod  by  a  study  of  this  table.  From  a  movement  of  64,789  cars  in 
1923,  the  number  has  increased  year  by  year  to  reach  the  grand  total 
of  112,672  cars  in  1928.  Carrots  have  held  first  place  in  the  increased 
movement  of  vegetables,  27  cars  having  been  shipped  in  1923  and  3632 
cars  in  1928.  Lettuce  shipments  jumped  from  15,113  to  33,446  cars 
during  the  six-year  period.  During  February,  1928,  lettuce  shipments 
amounted  to  4817  cars,  or  an  average  of  166  cars  dailj^;  while  in  May, 
160  cars  moved  dail}-  and  4949  during  the  month.  The  least  number  of 
cars  to  move  during  any  month  was  in  December  when  1205  cars  were 
shipped.  During  the  six-year  period  shipments  of  lettuce,  cauliflower, 
and  celery  have  more  than  doubled;  the  melon  movement  has  increased 
about  50  per  cent  and  quite  an  important  increase  is  noted  in  the  ship- 
ment of  asparagus  and  tomatoes. 

Total  shipments  for  1928  show  lettuce  leading  with  33,446  cars; 
cantaloupes  second  with  25,271 ;  and  celery  third  with  9434  cars. 


Table  13 — Carlot  Shipments  of  California  Vegetables  by  Months — 1923-1928 


Crop 

1923 

1924 

1925 

1926 

1927 

1928 

Artichokes 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

34 

53 

261 

207 

22 

42 
102 
237 
360 

44 
2 

77 

200 

428 

198 

30 

4 

2 

15 

18 

52 

70 

103 

102 
257 
442 
130 
19 

157 
168 
154 
145 
62 

117 

1,'J8 

258 

97 

25 

2 

7 

1 

14 

62 

102 

53 

1 
16 
40 
80 
79 

9 

29 
116 
241 
182 

9 
48 
85 
76 

31 
89 
116 
180 

Totals 

809 

1.003 

1.197 

1.518 

904 

1.089 

Asparagus 

Jan 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

6 

216 

346 

93 

54 

3 

10 
525 
567 
109 

67 
1 

1 

691 

563 

173 

64 

83 

247 

79 

49 

188 
636 
204 
118 
1 

624 

913 

220 

84 

3 

14 
4 

6 

1 

24 

8 

Totals 

458 

718 

1.279 

1.510 

1.154 

1.876 

Beans,  green 

--- Jan. 

Feb. 
Mar. 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

2 

1 

3 
23 

18 

78 

5 

32 

93 

4 

I 

56 

2 

27 

24 
6 

80 
7 

1 

16 

2 

1 

7 

i 

4 

Totals 

26 

32 

118 

132 

60 

126 
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Table  IS — Carlot  Shipments  of  California  Vegetables  by  Months — 19SS-1928 — Continued 


Crop 

1923 

1924 

1925 

1926 

1927 

1928 

Cabbage 

.Jan. 

23 

61 

50 

146 

54 

35 

Feb. 

69 

57 

44 

155 

68 

56 

Mar. 

186 

62 

79 

179 

90 

193 

April 

167 

25 

44 

75 

41 

195 

May 

194 

104 

208 

61 

77 

287 

June 

27 

12 

105 

30 

4 

10 

July 
Aug. 
Sept. 

2 

9 

46 

5 

4 

11 

2 

5 

1 

1 

11 

9 

4 

4 

7 

Oct. 

7 

3 

21 

2 

12 

2 

2 

31 

3 

Dec. 

5 

13 

6 

14 

3 

16 

Totals     

683 

370 

644 

677 

348 

811 

Cantaloupes'  (Imperial  Valley) 

Feb. 
Mar. 
April 
May 

1 

797 

1.213 

1,477 

5.772 

1.738 

4,281 

June 

9.923 

11.647 

9.776 

6.981 

10,799 

10.404 

July 

2,271 

3,060 

2.716 

1.243 

5,151 

3,719 

Aug. 

8 

13 

13 

10 

275 

105 

Sept. 
Oct. 
Nov. 
Dec. 

6 

148 

4 

90 

14 

1 

195 

1 

Totals 

12,999 

15.933 

13.982 

14.022 

18,121 

18.795 

Cantaloupes'  (other  districts) . 

Feb. 
Mar. 
April 
May 
June 
July 

30 
1.611 

60 
2.013 

23 

932 

1.718 

1.101 

2.431 

Aug. 

1.597 

1,618 

1.810 

1.136 

1.749 

2.416 

Sept. 

603 

426 

682 

597 

983 

1.202 

Oct. 

314 

222 

402 

360 

391 

369 

Nov. 

48 

16 

116 

73 

61 

34 

Dec. 

18 

2 

1 

Totals. 

3,494 

4,000 

19 
2 

11 
3 

4,668 

47 

8 

12 

34 

4.241 

68 
32 
41 
107 

4,285 

255 

97 

228 

243 

6.476 

.Jan. 
Feb. 

Mar. 
April 

355 

141 

168 

489 

May 

20 

83 

94 

163 

523 

612 

June 

3 

37 

64 

125 

678 

330 

July 

2 

6 

6 

25 

4 

Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

2 

2 

2 

26 

3 

20 

87 

1 

1 
48 
18 

17 
87 
188 

109 
326 
286 

3H9 

1 
3 

518 

13 

513 

Totals 

27 
1.141 

166 
618 

332 
838 

836 

878 

2,791 
1,150 

3,632 

Cauliflower 

..Jan. 

1.661 

Feb. 

698 

872 

818 

896 

889 

1.5.W 

Mar. 

802 

591 

429 

840 

798 

1.175 

April 

92 

83 

213 

230 

485 

769 

May 

22 

81 

84 

45 

452 

397 

T       — 

17 

0 

6 

10 

a» 

July 
Aug. 
Sept. 

7 

4 

1 

6 
8 

17 
1 

£ 

0 

4 

1 

4 

1 

Got. 

33 

62 

127 

60 

77 

43 

Nor. 

443 

376 

348 

406 

698 

494 

Deo. 

307 

671 

976 

484 

792 

1,207 

ToUU 

8.«76 

3,268 

3.850 

3.836 

5,255 

1          7.332 
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Table  IS — Carlot  Shipments  of  California  Vegetables  by  Months — 1923-1928 — Continued 


Crop 

1923 

1924 

1925 

1926 

1927 

1928 

Celery Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.157 

516 

229 

7 

3 

39 

34 

18 

2 

85 

905 

1.532 

1.108 

422 

434 

49 

65 

84 

55 

6 

2 

72 

860 

1.362 

963 

386 

360 

74 

191 

202 

77 

4 

3 

124 

1,317 

1,638 

1,466 

506 

361 

151 

145 

347 

126 

49 

8 

83 

920 

1,862 

2,176 

623 

777 

371 

424 

315 

112 

30 

2 

90 

1,043 

1,645 

2,365 

683 

759 

372 

642 

480 

231 

55 

36 

278 

1,302 

2,231 

Totals 

4.527 

4.519 

5,339 

6,024 

7,607 

0,434 

Cucumbers Jan. 

Feb. 

Mar. 

April 

May 

23 

59 

8 

25 

9 

1 

2 
22 
14 
34 
30 
10 
13 

22 
33 

4 

June 
July 

10 

7 
6 

13 
6 

14 

Aug. 

18 
2 

Sept. 

4 

9 

25 

6 

Oct. 

2 

Nov. 

7 
4 

26 

Dec. 

3 

Totals. 

125 

1,798 

1,988 

3.015 

570 

23 

2.189 
3.183 
2,433 
1,127 

125 

1,782 
2,583 
4,050 
1,086 

86 

3,2.57 

3,231 

3,438 

430 

63 

3,612 

4,225 

2,384 

72 

49 

Lettuce  (Imperial  Valley) Jan. 

Feb. 

Mar. 
April 
May 

3,615 

4,806 

3,074 

2 

June 

July 

Sept. 

Oct. 

Nov. 

6 
730 

Dec. 

616 

365 

806 

367 

578 

Totals 

7,987 

155 

55 

212 

1,089 

1,410 

4.30 

395 

507 

296 

4.')0 

1,241 

886 

9,297 

67 

2 

28 

1,164 

l,9.-,2 

839 

380 

203 

280 

1,094 

2,065 

1.109 

10,307 

142 

80 

43 

1,416 

2,410 

934 

640 

505 

695 

1,843 

1,8.38 

765 

11,092 

42 
10 

116 
1,453 
2,9.J3 
1,893 
1,176 

584 
1,244 
2,970 
2,425 
1,443 

10,660 

28 
9 

66 
1,659 
3,258 
1,226 
1,282 
1,397 
1,714 
2,949 
2,719 
607 

12,075 

62 
11 

142 
2,674 
4,949 
1,415 
1,372 
1,496 
1,862 
3,195 
3,566 

627 

Lettuce  (other  districts) Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Totals 

7.126 

428 
411 
547 
492 
414 
251 
283 
242 
179 
171 
479 
440 

9,183 

335 
330 
319 
293 
407 
394 
303 
247 
217 
214 
533 
692 

11,311 

600 
415 
475 
407 
482 
321 
232 
198 
189 
293 
655 
606 

16,309 

575 
520 
518 
422 
376 
2.39 
307 
224 
216 
433 
580 
721 

16,914 

590 
519 
699 
594 
632 
304 
200 
223 
196 
257 
517 
638 

21,371 

898 
619 
627 
530 
573 
301 
179 
157 
133 
307 
682 
734 

Mixed  vegetablea Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Totals 

4.337 

4,284 

4,873 

5,131 

5,269 

5,740 

7!)4 
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Table  13 

— Carlot  Shipments  of  California  Vegetables  by  Months 

—  1923-1928    -Continued 

Crop 

1923 

1924 

1925 

1926 

1927 

1928 

Onions 

Jan. 

175 

301 

65 

213 

85 

99 

Feb. 

91 

154 

90 

93 

38 

53 

Mar. 

195 

293 

86 

188 

32 

76 

April 

57 

114 

35 

87 

97 

83 

May 

700 

691 

744 

1,065 

1.432 

1,097 

Jun^ 

340 

6.^)8 

295 

4.^>2 

525 

4.J5 

July 

117 

193 

544 

187 

282 

301 

Aug. 

305 

338 

515 

351 

276 

746 

Sept. 

716 

282 

324 

321 

461 

792 

Oct. 

555 

113 

2.J6 

195 

186 

365 

Nov. 

334 

66 

247 

144 

111 

164 

Dec. 

215 

48 

112 

140 

130 

97 

Totals 

3.800 

3.251 

3,313 

3,436 

3,655 

4.308 

Pcaj>,  green' 

Jan. 

4 

27 

Feb. 
Mar. 
April 

13 
110 
208 

25 
342 
179 

67 

204 
135 

366 

3.>« 

May 

73 

75 

262 

226 

June 
July 

4 
6 

33 
25 

27 
2 

20 

Aug. 

7 

22 

11 

Sept. 

8 

14 

93 

M 

Oct. 
Nov. 
Dec. 

14 

227 

94 

57 

230 

41 

110 

217 

93 

101 

277 

148 

Totals 

772 

832 

1,361 

1.636 

..Jan. 

Feb. 
Mar. 
April 

1 

May 

June 
July 

1 

12 

1 

1 

Sept. 
Oct. 

1 

5 

1 

8 

5 

6 

25 

40 

47 

12 

24 

Nov. 

12 

1 

20 

37 

17 

5 

Dec. 

7 

4 

Totals 

20 
739 

32 
437 

61 
532 

99 
501 

35 
412 

46 

Potatoes 

Jan. 

688 

Feb. 

544 

2.'>8 

343 

298 

263 

5.'>8 

Mar. 

420 

153 

210 

186 

103 

282 

April 

201 

44 

125 

114 

109 

127 

May 

152 

111 

177 

4(X) 

151 

445 

June 

787 

549 

574 

1.364 

8S2 

974 

July 

717 

784 

848 

771 

929 

607 

Aug. 

637 

823 

1.019 

949 

1,173 

6H4 

Sept. 

854 

956 

976 

1,043 

1.041 

78.1 

Oct. 

706 

788 

677 

736 

745 

8.H6 

Nov. 

538 

709 

334 

542 

744 

677 

Dec. 

470 

635 

354 

450 

661 

667 

Total* 

6.765 
23 

6.247 
3 

6,169 
16 

7.354 
49 

7,213 
25 

7.330 

Spinarh 

Jan. 

14 

Feb. 

12 

2 

18 

11 

11 

20 

Mar. 

93 

13 

118 

47 

97 

197 

AprU 

325 

37 

57 

100 

212 

78 

May 

Juno 
July 
Aug. 
Sept. 
Got. 
Nov. 
Dec. 

13 

34 

2 

6 
1 

1 

1 

8 
55 
12 

2 

I 
1 

41 

47 

2 

17 

29 

26 

46 

ToUb 

456 

94 

303 

283 

308 

380 
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Table  IS — Carlot  Shipments  of  California  Vegetables  by  Months — 1933-1928 — Continued 


Crop 

1923 

1924 

1925 

1926 

1927 

1928 

Feb. 

Mar. 

1 
73 
116 

5 
36 
89 

8 
56 
40 

2 

32 

143 

5 

April 
May 

21 
171 

45 
113 

July 

2 
32 

1 

1 

Sept. 

Oct. 

Nov. 

Dec. 

Totals 

226 
3 

191 

130 

1 

104 

1 

1 

182 

159 

Feb. 

Mar. 

1 

53 

100 

104 

106 

457 

1.608 

472 

59 

11 

190 

127 

126 

177 

1.001 

2.007 

712 

70 

1 

83 

151 

137 

71 

719 

2,753 

649 

11 

6 

May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

97 
183 
178 
268 
902 
1,146 
497 

22 

42 

89 

137 

205 

697 

1.105 

475 

38 

214 
242 
219 
221 
791 
1.848 
861 
21 

Totals 

Watermelons Jan. 

3,296 

2,788 

2.961 

4,423 

4,575 

4.423 

Feb. 

Mar. 

April 

May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 

26 

1,232 

1.435 

848 

407 

104 

2 

15 

1.079 

1.975 

915 

291 

30 

82 

1.616 

1,748 

788 

227 

59 

2 

359 

2,945 

2,333 

.^)94 

128 

5 

53 

1.683 

2.474 

808 

170 

33 

233 

2,171 

2,490 

490 

185 

23 

1 

Dec. 

TotaLs 

4.054 

4.305 

4.522 

6,364 

5,221 

5  593 

Grand  total.i,  all  vegetables 

64.789 

69.704 

76,256 

88,309 

96.071 

112.672 

'  Includes  straight  cars  of  cantaloupes,  honeydews,  honeyballs,  Persians,  casabas,  and  cars  of  mixed 
melons. 

•  Shipments  of  peas  prior  to  1925  not  available. 
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VEGETABLE  IMPORTS  FROM  MEXICO 

The  development  of  vegetable  acreages  in  Mexico  and  the  rapidly 
increasing  importations  is  of  importance  to  California  growers. 

Table  14  gives  the  carlot  shipments  of  the  important  vegetables  by 
months  for  the  years  1923  to  192S,  inclusive.  Besides  the  commodities 
listed  imports  for  1928  included  24  cars  watermelons,  4  cars  string  beans, 
1  car  cucumbers,  and  1  car  of  potatoes.  Tomatoes,  of  which  there  were 
4046  cars  imported,  arrive  during  the  winter  and  spring  months.  Mexico 
ships  heaviest  of  green  peas  during  the  month  of  February  but  the  move- 
ment continues  through  March.  Total  shipments  of  green  peiis  amounted 
to  1066  cars. 


Table  14 — Carlot  Imports  of    Specified  Vegetables  from  Mexico  into  the  United    States   by  Months, 

1923-1928 


Crop 

1923 

1924 

1925 

1926 

1927 

1928 

Cantaloupes' Jan . 

Feb. 

Mar. 

1 
63 
50 

1 

2 
99 

36 
265 

4 

48 
17 

18 

May 

140 
38 

185 
27 

July 

Sept. 

Oct. 

Nov. 

3 

7 

Dec. 

Totals 

101 

10 
2 
27 
17 
11 

124 

3 
19 
21 
82 
31 

3 

178 

n 

30 
8 

25 
7 

1 

301 

32 
60 
25 
32 
4 

69 

9 
15 

4 

12 
12 

3 

231 

Miied  Vegetables Jan . 

Feb. 
Mar. 
April 
May 

24 
29 
43 
34 
U 

July 
Aug. 
Sept. 
Got. 

Nov. 

3 

1 

Dec 

1 

2 

1 

10 

Totals 

70 

160 

84 

154 

150 

243 

139 

6 

55 

181 

521 

145 

3 

161 

2.53 

Feb. 

503 

Mar. 

154 

9 

2 

May 

July 
Aug. 
Sept. 
Got 

Nov. 

1 
74 

6 

Dec. 

53 

61 

148 

Total* 

62 

607 

925 

1,066 
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Table  14 — Carlot  Imports  of  Specif.ed  Vegetables  from  Mexico  into  the  United  States  by  Months, 

1923-1928— Continued 


Crop 

1923 

1924 

1925 

1926 

1927 

1928 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

45 
29 
27 
57 
8 

77 
176 
77 
54 
21 
3 

75 

190 

78 

43 

42 

1 
11 

1 

26 

6 

31 

Totals 

26 

266 
300 
483 
1,136 
522 
19 

178 

447 
582 
845 
654 
320 
17 

414 

452 
1,063 
1,306 
1,406 

285 

460 

Tomatoea 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

214 
383 
414 
472 
291 
3 

71 

91 

278 

728 

660 

60 

443 

339 

1,220 

1,507 

9 

1 

4 
151 

7 
277 

37 
267 

41 

16 

50 

487 

Totals 

1,793 

1.938 

2,882 

3,149 

4,816 

4,046 

Grand  totals 

1,964 

2,222 

3,232 

4,389 

6,279 

5,964 

>  Includes  honeydews. 

'  1925  shipments  incomplete.     No  data  available  prior  to  1925. 
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CAN'XED   VEGETABLES 

Table  15  gives  the  yearly  pack  of  the  principal  vegetables  canned  in 
California  from  1900  to  1928.  inclusive.  This  taV)le  was  prepared  from 
data  compiled  by  the  California  Fruit  News  and  the  Canners  league  of 
California.  There  were  no  data  available  on  spinach  prior  to  1919  or  on 
string  beans  prior  to  1906.  These  protlucts  are  included  in  ''Other  Vege- 
tables" where  not  listed  separately.  No  data  were  available  on  tomato 
products  before  1917,  but  presumably  "Tomatoes"  included  tomato 
products  prior  to  that  year. 


Table  11 — CompantiTe  Packs  of  Canned  Vecetables,  California 
(Ifnmber  of  cases,  all  crades  and  sixes) 


YtMT 

CMM 

BCMU, 

atrinc. 
caeee 

1 
Praa.      '    Spinach.    '•  Tomatoes, 
eases             cases             cases 

1 

Tomato 

produeta. 

caaes 

Other 
TcceUbles. 

caaes 

Total 
rases 

1800 

143,861 

187302 

227.126 

256.220 

224377 

228.438 

295380 

175300 

238.755 

411395 

620300 

688.170 

723300 

728350 

775385 

808360 

880.740 

865.708 

802.236 

1.031360 

1.024313 

887.030 

1.239339 

1319.756 

1.792.760 

1.744.999 

2336.111 

2.189370 

2337.950 

57.466 

102.068 

57.710 

70.487 

71333 

56.170 

142.400 

58355 

85350 

119.660 

194.605 

206.980 

287375 

100.770 

174370 

200399 

227.120 

472370 

265.970 

191364 

366.679 

86.074 

473.260 

223.923 

242395 

270.727 

216.511 

52.914 

124.677 

266350 

748.440 

827.052 

9.'>8.295 

566.114 

834371 

1376300 

1.732.120 

1.199350 

777320 

1340.745 

1,724310 

1345300 

1303.570 

2.106350 

1344.085 

2.647.300 

3.346. 104 

3384.973 

3308.979 

1358322 

357392 

1.925389 

2.924.909 

2.155,453 

2.259.314 

3.190,822 

2,913.854 

2375310 

35,740 

37,937 

39380 

58372 

99359 

73385 

86.250 

134335 

34.850 

47.750 

88.995 

87315 

124.440 

174.055 

149.415 

145,650 

236325 

637306 

1367.713 

501.657 

382.n« 

2o^-  - 

44i 

36^ 

436,Uvi 
525,841 
406.938 
393.233 
650.949 

.VJ3.617 

1801  -. 

1 .076.058 

1802 

1,151.268 

1803 

1.343.574 

1804  . 

961.783 

1805 

1,192,465 

1806 

60300 

85.740 

40.920 

14380 

50380 

78330 

92320 

97.125 

86370 

98320 

123385 

160326 

155.123 

154378 

99369 

97315 

150.988 

96.793 

146.993 

131346 

31.431 

113.708 

118.958 

1,961,840 

1807 

2,186.650 

1906 

1.60932S 

1900 

1 ,370,605 

1910 

2.495,825 

1811 

2,787,005 

1812     . 

3.072.835 

1813 

2.404,870 

1814 

3.292.490 

1815 

2.607.214 

1816 

4.225.070 

1817... 
1818     . 

1356,755 

1309305 

885.906 

833,019 

495.101 

1,498,617 

1.283.198 

1392373 

1,790.127 

2,126.105 

1,097,423 

2,061,680 

6.947.769 
S.2&5320 

1818... 
1820... 
1921... 
1922... 
1923... 
1924... 
1925... 
1926... 
1927... 
1928... 

476366 
685328 
434.068 
1.180325 
1.383331 
1,072.893 
1305337 
1339357 
1.968,668 
2,904342 

7,051,519 
5  249.<H6 

(71 
•    <J.> 
7,l.te,759 
8,527,891 
9..M7,275 
8.729,380 
10,474,366 
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FRUIT  CROPS 

The  latest  revised  estimates  of  production  and  farm  value  relating  to 
the  main  fruit  crops  of  C-alifornia  for  the  years  1924  to  1928,  inclusive, 
are  shown  in  Table  16.  In  other  tables,  and  the  discussion  that  follows, 
are  given  more  details  and  additional  information. 

Apple.s — The  1928  apple  crop  was  the  largest  ever  produced  and 
amounted  to  13,105,000  boxes.  The  commercial  production,  or  that  part 
of  the  crop  sold  for  ifresh  consumption,  was  estimated  at  6,861,000  boxes. 
In  1927  there  were  4,656,000  boxes  so  utilized.  The  production  of  Grav- 
ensteins,  the  most  important  summer  variety,  was  large,  being  estimated 
at  95  per  cent  of  normal.  In  the  Watsonville  area,  the  crop  of  Bellefleurs 
was  good  and  that  of  Newton  Pippins  was  exceptionally  heavy.  South- 
em  California  produced  about  75  per  cent  of  a  full  crop.  Rome  Beauties, 
Winesaps  and  Delicious  are  the  important  varieties  in  that  section. 
Carlot  shipments  of  all  apples  to  April  27,  1929,  totaled  6214  cars  com- 
pared with  3922  to  the  same  date  last  year.  Total  shipments  for  the 
1927  crop  amounted  to  4026  cars.  Truck  shipments  are  continuing  to 
increase  and  it  Ls  estimated  that  approximately  1,185,000  bo.xes  moved 
to  market  in  that  manner.  On  account  of  a  rather  favorable  dried 
market,  more  than  the  usual  percentage  of  the  crop  was  sent  to  driers. 
The  dried  tonnage  amounted  to  16,310  tons  compared  with  6250  tons 
the  year  previous.  From  present  information  on  plantings,  the  increase 
in  the  bearing  acreage  will  be  but  slight  during  the  next  four  years. 

Peaches — A  final  check  of  the  1928  crop  of  peaches  showed  a  total 
production  of  618,000  tons  of  all  varieties.  There  were  414,000  tons  of 
Clingstone  peaches  produced  in  1928,  of  which  322,000  tons  were  canned, 
22,000  tons  shipped  to  out  of  state  markets  and  con.sumed  fresh  within 
the  state,  and  about  70,000  tons  wasted.  In  1927  there  were  322,000 
tons  of  Clingstones  produced,  of  which  230,000  tons  were  canned,  27,000 
tons  shipped  to  eastern  markets  or  used  in  the  fresh  state  throughout 
Cahfornia,  and  about  65,000  tons  wa.sted.  The  production  of  Freestone 
peaches  amounted  to  204,000  tons  in  1928,  of  which  155,000  tons  were 
utilized  for  dr>'ing,  3800  tons  canned  and  45,200  tons  used  locally  and 
shipped  to  out  of  state  markets.  In  1927  the  total  production  of  Free- 
stones amounted  to  170,000  tons,  of  which  95,000  tons  were  u.sed  for 
drj'ing,  7500  tons  canned,  and  65,500  tons  consumed  locally  and  sent 
to  out  of  state  markets.  Unless  abnormal  conditions  prevail,  the  bear- 
ing acreage  of  Cling  peaches  will  probably  reach  its  peak  in  1931,  when 
it  is  expected  to  be  about  6  per  cent  above  that  of  the  past  season.  Indi- 
cations point  to  a  slight  decrease  in  the  bearing  acreage  of  Freestone 
peaches,  as  plantings  the  past  few  seasons  have  been  comparatively 
light. 

Pears — The  1928  California  pear  crop  was  the  heaviest  on  record.  It 
amounted  to  224,500  tons,  of  which  about  89  per  cent  were  Bartletts, 
and  11  per  cent  fall  and  winter  varieties.  Reports  indicate  that  there 
were  61,500  tons  of  pears  canned  from  the  1928  crop,  115,000  tons  shipped 
to  out  of  .state  markets,  and  48, (XX)  tons  dried  or  consumed  fresh  locally. 
This  may  be  compared  with  51,(XXJ  tons  canned  from  the  1927  crop, 
98,(XX)  tons  shipped  out  of  the  .state,  and  32,000  tons  dried  or  consumed 
fresh  locally.  In  addition  to  the  tonnage  harvested  in  1927  and  1928, 
there  were  a  few  thousand  tons  wasted  each  year,  largely  on  account  of 
low  prices  and  poor  quaUty.    Based  upon  plantings  the  past  few  seasons, 
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and  should  normal  conditions  prevail,  it  is  expected  that  by  1932  the 
bearing  acreage  of  pears  will  be  about  32  per  cent  larger  than  it  was  in 
1928. 

Apricol^ — There  were  175,000  tons  of  apricots  produced  in  California 
during  1928.  This  was  about  an  average  production.  Out  of  the  1928 
crop,  38,000  tons  were  canned,  122,000  tons  were  used  in  drying,  and 
15,000  tons  shipped  east  or  consumed  fresh  within  the  state.  This  may 
be  compared  with  57,(K)()  tons  canned  from  the  1927  crop,  137.000  tons 
used  for  drying,  and  14,(X)0  tons  shipped  east  or  consumed  fresh  within 
the  state.  The  production  was  uniformly  fair  throughout  the  state  with 
the  exception  of  X'entura  County,  where  the  crop  was  exceptionally  light. 
An  increase  of  alxjut  7  per  cent  is  expected  in  the  bearing  acreage  of 
apricots  during  the  next  four  years. 

Prunes — California  again  produced  a  good  crop  of  prunes  in  1928.  It 
amounted  to  220,300  tons,  which  is  only  about  5000  tons  under  the 
production  of  the  previous  year.  Yields  were  comparatively  good  in  all 
of  the  principal  producing  sections.  There  will  probably  be  an  increase 
of  about  5  per  cent  in  the  bearing  acreage  by  1932. 

Plurn.y — A  final  check  on  the  192S  crop  indicates  that  66,000  tons  of 
plums  were  harve.'^ted.  This  is  slightly  under  the  actual  production  as 
the  small  sized  fruit  of  .'jome  varieties  was  kept  off  the  market.  The 
tonnage  of  plums  shipped  from  California  the  pa^t  season  totaled  56,000 
tons,  while  in  1927  it  amounted  to  49,(XX)  tons.  Canners  utilized  29(XJ 
tons  in  1928  compared  with  2300  tons  in  1927.  It  is  estimated  that  by 
1932  the  bearing  acreage  of  plums  will  be  about  9  per  cent  above  that 
of  the  past  season. 

Cherries — The  production  of  cherries  was  quite  heav\'  in  1928  and 
amounted  to  18.500  tons.  As  nearly  as  can  be  determined,  about  38 
per  cent  were  of  the  white  or  canning  varieties  (practically  all  Royal 
Ann;,  and  62  per  cent  of  the  black  or  shipping  varieties.  In  1927,  the 
total  production  amounted  to  12,000  tons  and  the  two  classes  each 
made  up  about  one  half  of  the  crop.  There  were  canned  in  192S,  exclu- 
sive of  the  cherries  processed,  4670  tons  compared  with  2850  in  1927. 
The  shipments  out  of  the  state  in  1928  amounted  to  7080  tons,  while 
in  1927  the  amount  totaled  4632  tons.  The  bearing  acreage  of  cherries 
has  been  increasing  steadily  and  will  continue  to  do  so  for  the  next  four 
years. 

Grapes — The  total  production  of  fresh  grapes  of  all  varieties  in  1928 
was  2,366,00(J  tons.  Early  prospects  were  unusually  favorable  but  the 
outlook  declined  as  the  season  advanced.  This  decline  was  brought 
about  by  a  combination  of  factors.  The  rainfall  in  the  winter  and  spring 
of  1928  was  below  normal,  there  was  a  short  supply  of  gravity  water 
for  summer  irrigation  and  high  temperatures  were  prevalent  throughout 
the  interior  valleys  the  first  half  of  August  which  caused  considerable 
sunburn  and  a  partial  raisining  of  some  grapes  on  the  vines.  From  1919 
to  1928  the  bearing  acreage  of  all  grapes  increased  from  322,(K)0  to 
653,48^J.  The  nonbearing  acreage  of  grapes  at  the  pre.'^ent  time  is  not 
large  enough  to  maintain  the  present  l)earing  acreage.  Therefore,  it  is 
estimated  that  by  1931  the  bearing  acreage  of  all  varieties  will  be  about 
628,7(X)  acres. 

A  part  of  the  California  grape  crop  has  Ixvn  left  unharvested  the  past 
few  seasons.  The  following  table  gives  estimates  by  classes  of  the  ton- 
nage left  on  the  vines: 
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1925 

1926 

1927 

1928 

Tons 
38,000 
100,000 

Tona 

Tons 

Tons 
60,000 

15,000 

142,000 

75,000 

18.000 

ToUU 

138,000 

15,000 

142,000 

153,000 

The  total  production  of  raisin  grapes  on  a  fresh  basis  was  1,406,000 
tons.  Out  of  this  total,  302,000  tons  were  used  for  by-products  or  con- 
sumed fresh,  and  1.044,000  tons  were  dried,  producine;  an  equivalent 
of  261.000  tons  of  raisins.  As  nearly  as  can  be  determined  about  6000 
tons  of  dried  raisins  of  the  1928  crop  were  used  for  stock  feed.  In  1927, 
the  total  production  amounted  to  1,443,000  tons,  of  which  303,000  tons 
were  used  for  by-products  or  consumed  fresh,  and  1,140,000  tons  were 
dried,  makinp;  2So,CX)0  tons  of  raisins.  The  1928  crop  of  Thompson 
Seedless  was  a  Uttle  above  that  of  the  year  before,  but  that  of  Muscats 
somewhat  less. 

There  have  been  practically  no  plantings  of  grapes  of  the  raisin  class 
the  past  two  years.  For  that  rciison,  a  continued  decline  in  the  bearing 
acreage  can  be  expected. 

It  was  estimated  that  the  total  production  of  table  grapes  amounted 
to  478,0tX)  tons  compared  with  490,000  tons  in  1927.  The  Malaga  crop 
was  short  compared  with  the  year  previous.  There  was  very  little  differ- 
ence in  the  yield  of  Tokays  but  a  larger  percentage  of  the  crop  was 
harvested  in  1928.  The  Emperor  crop  was  heavy,  being  considerably 
above  that  of  1927.  Recent  plantings  of  table  grapes  have  also  been 
very  light  and  the  bearing  acreage  will  in  all  probability  decline  the 
ne.xt  few  years. 

From  a  check  on  the  disposition  of  the  crop,  it  was  estimated  that 
482,000  tons  of  grapes  of  strictly  wine  varieties  were  produced.  In 
1927  the  wine  grape  crop  amounted  to  473,000  tons.  There  was  very  little 
difference  in  the  production  of  Zinfandels  the  past  two  seasons.  The 
quality  in  192S  was  poor,  however,  and  ;is  a  result  less  tonnage  was 
shipped  east  but  more  tonnage  dried  or  used  locally  for  by-products. 
Alicante  production  was  slightly  better  than  in  1927,  while  the  combined 
production  of  all  other  wine  varieties  was  about  the  same.  The 
bearing  acreage  of  wine  grapes  is  expected  to  continue  to  increase  the 
next  three  years,  as  plantings  have  been  more  than  sufficient  to  maintain 
the  present  bearing  acreage. 

Orat}{]e!i — A  final  check  on  shipments  of  oranges  from  the  1927-28 
crop,  plus  tiie  tonnage  consigned  to  by-product  factories  and  otherwise 
utilized,  shows  a  total  production  of  23,000,000  boxes.  About  53  {x^r  cent 
of  the  production  was  Navels  and  47  per  cent  Valenciius.  The  1928-29 
crop  is  by  far  the  heaviest  ever  produceil  and  promises  to  reach  33,000,000 
boxes.  Although  the  yield  of  both  Navels  and  \'alenci;is  is  heavy,  Val- 
encias  will  this  year  account  for  more  than  lialf  of  tlie  orange  crop. 

A  small  increjise  is  expected  in  the  bearing  acreage  of  all  oranges 
during  the  next  few  years.  Tiiis  increase  will  be  confined  to  \'alencias 
entirely  as  the  nonbearing  acreage  of  Navels  is  quito  small. 
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Ciopcfniil — The  production  of  fjrapofniit  has  been  growing  yearly, 
due  primarily  to  the  increased  production  in  tlie  Imperial  and  Coachella 
valleys.  Furthermore,  it  will  contuiue  to  increase  as  plantings  in  these 
two  valleys  have  been  quite  large  the  past  few  years.  It  is  estimated 
that  the  1927-2S  crop  of  grapefruit  in  the  state  amounted  to  720,000 
boxes.  From  present  indications  the  crop  of  1928-29  will  approximate 
800,000  boxes. 

Lemvnti — The  final  check  on  the  disposition  of  the  1927-28  lemon 
crop  indicates  a  total  production  of  about  G.()00,(K)0  boxes.  It  is  esti- 
mated that  the  1928-29  crop  will  be  close  to  7,100.000  boxes.  The  non- 
bearing  acreage  of  lemons  is  (juite  small.  Therefore,  it  is  expected  that 
the  trend  of  the  bearing  acreage  will  be  downward  during  the  next  four 
years. 

^rofaf/o.s-— Approximately  42,500  boxes  (15  pounds  net  weight)  of 
avocados  were  harvested  from  the  1927-28  crop.  It  is  expected  that  the 
1928-29  harvest  will  amount  to  207,000  boxes,  which  is  by  far  the  heav- 
iest crop  ever  produced.  Plantings  tluring  the  past  few  years  have  been 
heavy  and  although  some  of  them  may  never  be  a  factor  in  production, 
there  is  no  question  but  what  the  crop  will  continue  to  increase  for  some 
time.  In  1928  it  wius  estimated  that  30  per  cent  of  the  avocado  acreage 
was  bearing  and  70  per  cent  nonbearing. 

Per}<inunons — The  1928  crop  was  estimated  at  2239  tons,  over  80 
per  cent  of  which  was  produced  in  southern  California.  Production 
has  been  increasing  and  will  continue  to  do  .so  as  last  year  only  30  per 
cent  of  the  total  acreage  was  regarded  as  bearing.  Net  returns  iiave 
been  quite  satisfactory  with  the  exception  of  192S,  when  the  growers 
averaged  only  forty  dollars  per  ton.  The  average  return  for  the  p:ist 
five  years  is  slightly  above  eighty-seven  dollars  per  ton. 

Pomecjmmitcs — Tulare  County  is  the  only  district  in  the  state  where 
the  pomegranate  imlustry  is  of  conunercial  importance.  According  to 
available  information,  an  average  of  around  2000  tons  have  been  packed 
and  shipped  the  past  four  years.  This  represents  about  one  half  of  the 
crop,  as  only  the  high  (luality  fruit  is  packed.  The  other  half  is  either 
wasted  or  used  for  juice  purposes.  Returns  to  the  growers  for  that  part 
of  the  crop  packed  have  not  been  entirely  siitisfactory,  as  the  average 
for  the  past  four  years  has  been  about  twenty  dollars  per  ton. 

Dates — The  total  production  of  dates  of  all  varieties  amounted  to 
about  2.(M)0,000  pounds  or  KMM)  tons  in  1928.  This  is  a  .substantial 
increase  over  the  crop  of  1927  and  about  100  per  cent  al)()ve  the  produc- 
tion of  five  years  ago.  No  reliable  data  is  available  on  the  annual  average 
net  return  per  pound  for  all  varieties.  The  Deglet  Xoor  is  the  mo.st 
important  variety  and  now  makes  up  between  ()5  and  70  per  cent  of  the 
total  croj).  This  variety  has  probal)ly  brought  the  grower  an  average 
of  about  sixteen  cents  per  pound  during  the  past  four  years.  There  are 
19G3  acres  planted  to  edible  dates  of  all  varieties  in  California.  Out  of 
this  total,  about  40  per  cent  are  bearing  and  <>()  per  cent  nonbearing. 

Figs — The  total  production  of  dried  figs  in  1928  was  10,900  tons,  which 
may  be  compared  with  12,000  tons  in  1927.  Adriatics  and  Black  Mis- 
sions produced  fair  crops,  but  Calimyrnas  were  very  light  on  account 
of  the  Kndosepsis  campaign.  The  quality  of  the  dried  fig  crop  was  again 
jwor  and  growers  were  able  to  market  only  8^i(U)  tons  compared  with 
928<)  the  previous  year.  The  unmarketable  part  of  the  crop  w:is  u.>*ed 
locally  for  stock  feed  or  by-prt)ilucts. 
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Fipj  growers  will  be  interested  in  the  following  table  showing  the  ton- 
ntige  of  Caliinyrnu  and  Kadota  figs  canned  and  preserved  since  1922, 
with  an  estimate  of  the  tonnage  of  figs  of  all  varieties  consumed  fresh 
the  past  five  years: 


Canned 

Fresh 

consumption 

(estimated), 

tons 

Total 

Year 

Calimyrna, 
tons 

Kadota, 
tons 

Total 

canned 

tons 

canned  and 
consumed 
fresh,  tons 

1922          -- 

1,396 
1.619 
610 
400 
400 
370 
131 

341 

547 
325 
1,025 
2.568 
2,730 
3,999 

1.737 
2,366 
935 
1,425 
2.968 
3,100 
4.130 

1923 

1924 

1,200 
1,650 
2,132 
2,300 
2,000 

2,135 

1925          

3,075 

1926 - 

5.100 

1927 

5.400 

1928        -.   . 

6,130 

Olives — As  nearly  as  can  be  determined  at  the  present  time,  there 
were  about  21,500  tons  of  ohves  harvested  in  California  in  1928,  which 
is  the  same  as  the  tonnage  harvested  in  1927.  According  to  reports, 
about  11, 100  tons  of  ripe  olives  were  canned  from  the  1927  crop.  Although 
final  figures  are  not  yet  available  on  the  pack  from  the  1928  crop,  it  is 
estimated  to  be  about  the  same  as  for  the  previous  year.  During  the  past 
two  seasons,  about  one  half  of  the  harvested  tonnage  has  been  canned. 
The  remainder  has  been  shipped  fresh,  home  pickled,  salt  cured,  and 
used  in  the  manufacture  of  olive  oil.  Very  little  change  is  expected  in 
the  l:)earing  acreage  of  olives  during  the  next  four  years. 

Ahnonds — The  production  of  almonds  amounted  to  13,700  tons. 
Total  yields  in  the  various  localities  were  about  the  same  for  the  two 
years  with  the  exception  of  the  Paso  Robles  district  where  the  production 
was  the  heaviest  on  record.  As  far  as  the  crop  by  varieties  is  concerned, 
the  1928  yield  of  each  of  the  following;  Ne  Plus,  I.  X.  L.  and  Nonpareil, 
was  above  that  of  last  year,  while  that  of  Texas  and  Drake  was  less. 
No  increase  is  expected  in  the  bearing  acreage  of  almonds  during  the 
next  four  years. 

Walnuts — California  produced  25,000  tons  of  walnuts  in  1928,  which 
may  be  compared  with  a  yield  of  51,000  tons  in  1927.  Out  of  the  1928 
crop  about  21,000  tons  were  of  sufficiently  high  quality  to  be  marketed 
in  the  shell  and  4000  tons  were  diverted  to  cracking  plants  and  marketed 
as  walnut  meats.  In  1927,  about  42,000  tons  were  sold  in  the  shell  while 
90(X)  tons  were  cracked  and  used  for  walnut  meats.  Last  year  in  south- 
ern California,  where  normally  90  per  cent  of  the  crop  is  produced,  the 
average  yield  was  light  as  .some  districts  were  affected  by  delayed  foli- 
ation. The  yield  in  northern  California  was  comparatively  good.  A 
substantial  increase  in  the  bearing  acreage  is  forecast  for  the  next  four 
years. 
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Table  16 — Production  and  Value  of  Specified  Fniit  Crops,  1924-1928 


Crop 


Production 


Farm  value,  December  1 


Per  unit 


Apples. 


.1928 
1927 
1926 
1925 
1924 


5-year  average  (1924-1928). 
Pears 


.1928 
1927 
1926 
1925 
1924 


5-year  average  (1924-1928). 
Peaches 


.1928 
1927 
1926 
1925 

1924 


5-year  average  (1924-1928). 
Apricota 


.1928 
1927 
1926 
1925 
1924 


5-ycar  average  (1924-1928). 
Prunes 


.1928 
1927 
1926 
1925 
1924 


5-year  average  (1924-1928). 
Plums. 


.1928 
1927 
1926 
1925 
1924 


5-year  average  (1924-1928). 
Cherries 


.1928 
1927 
1926 
1925 
1924 


5-ycar  average  (1924-1928). 
Raisins,  dried 


.1928 
1927 
1926 
1925 
1924 


5-ycar  average  (1924-1928). 


13,105.000 
7,45S.OOO 

10,350,000 
6,016,000 
8,903,000 

9,166,400 

224,500 
181,000 
207,000 
181,000 
133,000 

185,300 

"548,000 
M27,000 
541,000 
394,000 
330,000 

448,000 

175,000 
208,000 
176,000 
150,000 
142,000 

170,000 

220,300 
225,000 
150,000 
146,000 
139,000 

176,000 

66.000 
57,000 
71,000 
51,000 
39,000 

56,800 

18.500 
12,000 
20,000 
12.000 
13,500 

15,200 

261,000 
285.000 
272.000 
200.000 
170.000 

237.600 


Boxes 
Boxes 
Boxes 
Boxes 
Boxes 

Boxes 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tone 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 


SO 

50 

0 

90 

0 

40 

1 

15 

1 

22 

0  77 

37 

50 

54 

00 

35 

00 

52 

00 

66  00 

47 

09 

23 

00 

25 

00 

39 

00 

36 

00 

35  00 

31 

30 

50  00 

57 

00 

63 

00 

54 

00 

46  00 

54 

50 

100  00 

70  00 

100 

00 

no 

00 

no  00 

05  60 

37 

00 

45 

00 

25 

00 

40 

00 

45 

00 

37 

24 

150  00 

180  00 

180  00 

160  00 

140  00 

162  43 

40  00 

60  00 

70  00 

80  00 

70  00 
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Table  16 — Production  and  Value  of  Specified  Fruit  Crops,  1924-1928 — Continued 


Crop 


Production 


Farm  value,  December  1 


Per  »init 


Total 


Raisin  grapes  (marketed  fresh) . 


.1928 
1927 
1926 
1925 
1924 


5-ycar  average  (1924-1928). 
Grapes,  table 


.1928 
1927 
1926 
1925 
1924 


5-year  average  (1924-1928). 
Grapes,  wine 


.1923 
1927 
1926 
1925 
1924 


5-year  average  (1924-1928). 
Oranges 


.1928 
1927 
1926 
1925 
1924 


5-year  average  (1924-1928). 
Lemons 


.1928 
1927 
1926 
1925 
1924 


5-year  average  (1924-1928). 
Grapefruit 


.1928 
1927 
1926 
1925 
1924 


5-year  average  (1924-1928). 
Persimmons 


.1928 
1927 
1926 
1925 
1924 


5-ycar  average  (1924-1928). 
Avocados 


.1928 
1927 
1926 
1925 
1924 


5-year  average  (1924-1928) . 


'302,000 
303,000 
229.000 

'378.000 
180,000 

278,400 

M03,000 
'348.000 
'383,000 
'339,000 
325.000 

359,600 

1464.000 
473,000 
414,000 
395,000 
350,000 

419,200 

33.000,000 
23,000,000 
28,167,000 
24.200,000 
18,100.000 

25.293,000 

7,100,000 
6.000,000 
7,712.000 
7.316.000 
5,125.000 

6.651.000 

800.000 
720.000 
650,000 
600,000 
387,000 

631.000 

2.239 

1.024 

404 

729 

450 


267,000 
42.500 
83,300 
31,100 
17,250 

88,230 


Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Boxes 
Boxes 
Boxes 
Boxes 
Boxes 

Boxes 

Boxes 
Boxes 
Boxes 
Boxes 
Boxes 

Boxes 

Boxes 
Boxes 
Boxes 
Boxes 
Boxes 

Boxes 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

15  lb.  box 
15  lb.  box 
15  1b.  box 
15  lb.  box 
15  1b.  box 

15  lb.  bos 


$10  00 
23  00 
20  00 
20  00 
20  00 

18  48 

26  00 

26  00 
25  00 
20  00 
40  00 

27  19 

25  00 
45  00 

45  00 
60  00 
63  00 

46  41 


3  05 


2  87 


3  36 

40  00 
130  00 
124  00 

96  00 
176  00 

86  69 

»2  00 


2  75 


$3,020,000 
6,969.000 
4,580,000 
7.560,000 
3.600,000 

5,146,000 

10,478,000 
9,048,000 
9,575,000 
6,780,000 

13.000,000 

9.776.000 

11.600.000 
21,285,000 
18,630.000 
23.700,000 
22,050.000 

19,453,000 

74.250,000 
92.000,000 
85,909,000 
68,728.000 
64,255.000 

77.028.000 

17,7,-)0.000 
22,800.000 
21,671.000 
15,437,000 
17,835,000 

19.099,000 

2.800,000 
2.736.000 
1.983,000 
1.704.000 
1,374,000 

2,119,000 

90,000 
133.000 
50,000 
70,000 
79.000 

84,000 

534.000 
225.000 
250.000 
126.000 
79,001) 

243,000 
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Table  16 — Production  and  Wlue  of  Specified  Fruit  Crops,  t9S4-ltS8 — Continued 


Crop 


Production 


Unit 


Farm  value,  December  1 


Per  unit 


Total 


FiRs.  drifd 1928 

1927 
1926 
1925 
1924 


6-yi-ar  average  (1924-1928). 


Figs,  canned  and  marketed  (rewh  _ 1928 

1927 
1926 
1925 
1924 

5-year  average  (1924-1928) 


OUves 1928 

1927 
1926 
1925 
1924 

5-year  average  ( 1924-1928) 


Almonds 1928 

1927 
1926 
1925 
1924 

5-year  average  (1924-1928) 


WalnuU 1928 

1927 
1926 
1925 
1924 

5-year  average  (1 924-1928) 


10.900 
12,000 
11,350 
9.600 
8,500 

10.470 

•6.130 
♦5.400 
«5.100 
♦3.075 
♦2.135 

4.368 

21,500 
21,500 
12.000 
14.000 
6,500 

15,100 

13.700 
12,000 
16.000 
7.500 
8,000 

11,440 

25,000 
51.000 
15.000 
36.000 
22.500 

29.900 


Tons 
Tons 
Tone 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 

Tons 
Tons 
Tons 
Tons 
Tons 

Tons 


»45  00 
45  00 
95  00 
110  00 
100  00 

76  70 

87  00 
100  00 
112  00 
100  00 
104  00 

99  59 

80  00 
80  00 
80  00 
60  00 
92  00 

77  35 

340  00 
320  00 
300  00 
400  00 
300  00 

326  92 

420  00 
330  00 
480  00 
440  00 
460  00 

406  15 


»49 1.000 

540.000 

1.078.000 

1.056,000 

850,000 

803.000 

533,000 
540.000 
571.000 
308.000 
222.000 

435.000 

1.720.000 

1.720.000 

960.000 

840.000 

598.000 

1.168.000 

4.658.000 
3.840.000 
4.800.000 
3.000.000 
2,400.000 

3.740.000 

10..WO.OOO 
16.830,000 
7,200,000 
l.'i. 840,000 
10.350.000 

12,144.000 


>  Harvested  tonnage  only.    See  paragraph  on  peaches,  page  709. 

•  Harvcjit"!  tonnanc  onl> .     S«e  parasraph  on  grapes,  page  NTO. 

'  Baso<l  prinripally  i>n  -lali'!!  tu  date  subject  to  rci-ision  at  end  of  season. 

♦  8ee  paragraph  on  figs,  page  S02. 
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FRESH    FRUIT   SHIPMENTS,    DRIED    FRUITS,    CANNKD    FRUITS 

Many  inquiries  arc  being  received  yearly  relative  to  the  shipment  of 
fresh  fruits  out  of  the  state;  the  tonnage  of  dried  fruits  and  the  pack  of 
canned  fruit.  To  properly  answer  such  inquiries  and  also  as  a  matter 
of  record,  the  following  tables  have  been  prepared. 


Table  17 — Interstate  Shipments  of  California  Deciduous  Fruits  in  Carlots,  1895  to  1928,  Inclusive 
(All  classes  of  equipment) 


Total 


Year 

Apri- 
cots 

Cher- 
ries 

Figs 

Grapes 

Peaches 

Pears 

Plums 

Miscel- 
laneous 

18951     

162 

172 

177 

.   123 

90 
152 
201 
222 
241 

97 
279 

16 

71 
232 
208 
290 
223 
196 
170 
382 
392 
289 
403 
441 
419 
312 
348 
426 
719 
510 
403 
264 
471 
396 

180 

88 
2.39 
297 

85 
238 
110 
245 
211 
209 

79 
150 

98 
208 
250 
250 
216 
244 
231 
166 
205 
164 
330 
356 
335 
494 
665 
502 
602 
711 
512 
741 
579 
885 

2' 
3 

'4 
1 
13 
10 
20 
21 
43 
85 
116 
98 

1.010 

712 

1,100 

734 

847 

825 

966 

1.033 

1,804 

1.451 

1,602 

2.052 

3.460 

3,816 

5,875 

4.948 

6.375 

6,358 

6,363 

8,773 

9.563 

9,722 

13,944 

16,358 

19,018 

24,280 

30,200 

41,118 

52,209 

58,448 

71,099 

60.786 

73.094 

68,460 

1.289 
976 
1,316 
1,103 
2,625 
1,361 
1,901 
1,777 
1,857 
559 
1,946 
584 
699 
1.980 
2.599 
2,518 
2,027 
1.621 
2,396 
2,144 
1,689 
1,910 
2,432 
3.137 
2,774 
3,148 
3,453 
2,361 
3.702 
1.838 
2,960 
1.619 
4.663 
2.658 

1,187 
1.624 
1,640 
1,595 
1,684 
2,115 
1,535 
2,011 
1.719 
2.186 
1.013 
1.513 
1.039 
2.702 
2.638 
2.361 
2.325 
3,135 
2,486 
2,725 
2,646 
3.701 
4.802 
4,572 
4,248 
4,391 
4.384 
5.799 
7,251 
5,781 
7,787 
9.891 
8,146 
9.601 

465 
407 

742 

885 
1,158 

936 
1.473 
1.145 
1 .053 
1.391 
1,220 
1,039 
1,763 
1,527 
1,552 
1,366 
1,775 
1,668 
1,907 
2,225 
1,999 
2,651 
2,483 
2,918 
2,564 
3,113 
3.498 
5,247 
2,882 
3,709 
5,221 
4,117 
4.678 

275 

71 

106 

613 

6.53 

586 

810 

375 

693 

71 

1,914 

770 

1.085 

15 

20 

17 

16 

15 

18 

49 

58 

106 

66 

75 

49 

241 

257 

183 

189 

204 

269 

293 

288 

456 

1896'  

1897' 

1898' 

1899' 

1900'   

1901' 

1902'. 

1903'  

1904' 

1905' 

1906' 

1907'     

1908' 

1909'.. 

1910'   

1911' 

1912' 

1913' -. 

1914' 

1915'   

1916' 

1917' 

1918' 

1919'. 

1920'  

1921 

1922    

1923  

1924 

1925  

1926 

1927    -.  .- 

1928 

4..568 

4.052 

5.323 

5,007 

6,869 

6,435 

6,459 

7,136 

7,670 

5,626 

8,224 

6,305 

7,491 

10,716 

13,117 

1 1 ,936 

12,.-)48 

13,344 

13,3.32 

16,146 

16,778 

17,891 

24.628 

27.422 

29.765 

,35,431 

42,433 

53,897 

69,939 

70,.395 

86.782 

78,900 

91,474 

87.232 


>  Shipments  from  1895  to  1920,  inclusive,  are  from  north  of  the  Tehachapi  only. 

Table  17  presents  data  on  the  interstate  shipments  of  deciduous  fruit 
from  California  north  of  the  Tehachapi,  from  1895  to  1920,  inclusive; 
and  from  all  of  California  from  1921  to  1928,  inclusive.  Interstate  ship- 
ments for  southern  California  are  not  available  prior  to  1921.  They 
were  of  minor  importance  before  that  time  except  for  grapes  and  pears. 
Very  few  grapes,  however,  were  shipped  from  southern  California  until 
1918.  The  data  for  the  early  years  were  obtained  from  records  compiled 
by  the  California  Fruit  News.  The  more  recent  data  were  supplied  by 
the  Pacific  Fruit  Express,  Santa  Fe  Railway  and  the  American  Railway 
Express. 

In  Table  18  will  be  found  estimates  of  the  production  of  dried  fruits 
and  nuts.  This  table  was  prepared  from  data  compiled  by  the  Dried 
Fruit  Association,  California  Packing  Corporation,  California  Fruit 
News,  and  from  the  research  studies  of  the  economic  status  of  certain 
California  fruits  by  the  University  of  California. 
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TABLE  18 — Estimated  Production  of  Dried  Fruits  and  Nuts,  California 


Year 

Apples, 
tons 

Pears, 
tons 

Peacbcfl. 
tons 

Apricots, 
tons 

Prunes, 
tons 

■Raisins, 
tons 

Figs, 
tons 

Almonds, 
tons 

Walnuts, 
tons 

1890     

300 

600 
1.125 
1,320 
3.265 
2.700 
4.825 
3.175 
3.310 
2.880 
7.275 
3.288 
2,025 
2,325 
1.750 
1.750 
1.500 

500 
2.500 
1,250 
1.000 
2.000 
1.750 
1.000 
1.500 
1.000 

800 
1.100 
1,000 
4,500 
2,700 
1.200 
5,000 
2.000 
3.150 
3.500 
4,250 
3.440 
5,570 

8,000 
13,750 
11,250 
26.090 
22.375 
32.375 
27.600 
48.890 
45,210 
57.114 
87.000 
40,800 
98.500 
82.500 
67,500 
31.250 
92.500 
53.000 
28..500 
75.000 
40.000 
95.000 
102.500 
48.000 
56.000 
92.500 
78.500 
109.000 
45.000 
135,000 
97.2.50 
100,000 
110.000 
130.000 
130.000 
146.000 
150.000 
225,000 
220.300 

19.000 
26.000 
28.500 
42.500 
51.500 
45.500 
34,000 
47.000 
40..500 
36.000 
47.000 
37,000 
54,000 
60.000 
40.000 
45.000 
50.000 
75,000 
65,000 
70.000 
62.500 
65.000 
95.000 
66.000 
91.000 
128.000 
132.000 
163.000 
167.000 
182.500 
177.000 
145.000 
237.000 
290.000 
170,000 
200,000 
285,000 
300.000 
268.000 

1891   

1.400 
1.375 
1.900 
2.925 
2.280 
1.175 
2.625 
1.760 
2.950 
3,180 
3.225 
4.875 
1,800 
1,500 
2,500 
2.500 
3.300 
3,350 
3,000 
3,000 
3.500 
3,600 
1,900 
4.500 
4,000 
4,500 
8,500 
6.250 

12.500 
5,500 
7,000 

10,500 
9,500 

10,000 
5,755 

10.500 
6.250 

16,310 

6,600 
6,750 
8,400 
15,270 
12.250 
8.230 
13,575 
5,480 
17.400 
17,170 
14.7.')0 
25.200 
18.000 
11.500 
18.000 
10.000 
15.000 
23.000 
20.000 
25.000 
17.250 
29.000 
37.500 
35.100 
32,2.50 
28,000 
39.000 
20.000 
35,000 
27.000 
21.000 
28.000 
26.000 
24.500 
16.170 
28.200 
17.230 
28.183 

6,750 

6.250 

4,750 

14,375 

5,325 

3.370 

15,067 

4,120 

5.800 

14.040 

7.875 

18.750 

10.500 

8.500 

1,800 

3.000 

1.100 

lOtOOO 

14.000 

15.2.50 

11.000 

20,000 

10.500 

20..500 

19.500 

11.000 

15,500 

15,000 

15,500 

9,500 

12,000 

15.500 

30.000 

16.000 

18.000 

18.800 

25,000 

22,120 

180 
2.50 
450 
770 
1.375 
1.080 
1.625 
2.390 
2.900 
3.000 
3,250 
3.600 
3.000 
2.850 
3.200 
3.000 
4.500 
2.900 
4.000 
3.775 
5.500 
5.000 
5.000 
6.500 
8.600 
9.900 
8.600 
9.200 
12.000 
12.300 
9.600 
11.000 
9.500 
8.500 
9.600 
11.3.50 
12.000 
10.900 

1892 

1893     

1894   

1895 

450 
2.320 
2.740 
1,500 
3.270 
•  3.200 
800 
2.100 
750 
750 
2.900 
1,500 
3,300 
1,450 
3.000 
1.100 
2.2.50 
3..500 
3.400 
4.000 
5,100 
7.2.50 
5.500 
6.000 
8.500 
11,000 
8.000 
7.500 
16.000 
12.000 
13.700 

3,385 

1896 

6.200 

1897  

4.610 

1898 

5.650 

1899 

5..580 

1900 

5.430 

1001 

6.900 

1902 

8,570 

1003 

5.500 

1004 

7.590 

1005 

6,400 

1006 

7.000 

1007 

7.400 

1008 

0.200 

1900 

9.350 

1010 

9,600 

1011 

12.500 

1912 

11,250 

1013 

11,3.50 

1014 

8.900 

1015 

14.825 

1016 

14,600 

1017 

16,500 

1018 

19.950 

1010 

28.100 

1020 

21,000 

1021 

19.500 

1022 

27.000 

1023 

25.000 

1924 

22.500 

1025  

36,000 

1026 

15,000 

1027 

51.000 

1028 

25,000 

>  Fisurea  on  raisins  include  all  classes  of  dried  grapes. 

The  figures  on  raisins  not  only  include  Muscats,  Thompsons,  Sultanas 
and  Currants,  but  all  other  dried  grapes  as  well,  such  as  Malaga^s,  Zin- 
fandols,  and  Foher  Szagos. 

The  following  figures  show  the  production  of  raisins  from  1872  to 
1S89,  which  was  impossible  to  list  in  Table  18: 


Year 

'Production, 
tons 

Year 

■Production, 
tons 

1872 

60 
60 
90 
110 
190 
320 
480 
6.50 
750 

1881 

000 

1873 

1882 

1,150 

1874 

1883 

1.400 

1876 

1884 

1,760 

1878 

1885 

5,000 

1877 

1886 

7,000 

1878 — 

1887 

8,000 

1870 

1888 

0.630 

1880 

1880.           

9.870 

>  Source  of  data,  Oustar  Eisen,  "The  Raisin  Industry." 
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In  Table  19  is  given  the  pack  of  canned  fruits  in  California  from  ISOo 
to  192S,  inclusive.  This  table  wa.*?  prepared  from  data  compiled  by  the 
California  Fruits  News  and  the  Canners'  I^ajjue  of  California.  There 
were  no  data  available  on  the  total  packs  by  varieties  between  ISO.")  and 
190.').  For  those  years  the  pack  by  varieties  had  to  be  calculated  on  a 
perc<'ntafie  basis  and  it  is  believed  that  the  calculations  represent  fairly 
well  the  actual  pack.  The  canned  pack  of  the  Pacific  Northwest  is 
becomiiifi;  very  important.  Fifjures  on  the  pack  in  that  area  as  compiled 
bv  the  Northwest  Canners'  Association  will  be  found  in  Table  2J. 


Table  20 — Comparative  Packs  of  Canned  Fruits     Pacific  Northwest  (Oregon,  Washington,  Idaho) — ■ 

1919  to  1938,  inclusive 


Year 

Apples, 
cases 

Cherries, 
cases 

Peaches, 
cases 

Pears, 
cases 

Plums, 
cases 

Prunes, 
cases 

Total, 
cases 

1919 

758,798 

352.758 

048.135 

632.656 

1.1.58.650 

1.171,250 

1,418.452 

1.454.344 

1.237,038 

2.210.203 

251.052 
353.861 
211.783 
357.596 
309.4.55 
380.632 
329.924 
708.990 
359.114 
634,041 

116 

338^0 

392,135 

375,761 

833,521 

649.309 

751.290 

1.275.844 

1.373.633 

818.914 

1,078.283 

36,300 
10.392 
10.045 
15.860 
12.405 
23.127 
36.300 
13.510 
3.198 
2.072 

136.138 
110.101 
100.982 
263.341 
271.182 
115.516 
269.242 
.500.879 
460.991 
705.749 

1  520  462 

1920 

1.219.247 
1 .646.706 

1921 

1922 

1,190 
2,000 
1,144 

2  104  164 

1923 

1924 

2.493.001 
2,442.9.59 

1925 

3.329  762 

1926 

10.370 

4.061.726 

1927 

2  879  255 

1928 

5,531,248 

MlJ-NlMljl      Itl'ljl^ll.1  ir\ 


ESTIMATES    OF   CALIFOHXIA    FUUIT   ACREAOKS 

The  ostiinatod  acrcapio  of  California  troo  fruits  in  boaiiriK  for  the  1029 
season  is  l,()74,r)3()  acres  compared  with  1,041,401  in  hearinji;  a  year  ago. 
This  is  an  increase  of  3.^,129  acres  or  3.2  per  cent.  There  has  been  a 
decrease  in  tlie  total  nonhearinfj;  acreage  about  ecjual  to  the  increase  in 
the  bearing  acreage.  Plantings  of  tree  fruits  in  192S  amounted  to  27,260 
acres  compared  with  34,000  acres  planted  in  1927.  Pears,  apricots, 
Kadota  figs,  Valencia  oranges,  and  walnuts  make  up  the  bulk  of  the 
new  acreage  planted.  The  estimated  acreage  of  grapes  of  all  varieties 
in  bearing  for  the  1929  season  is  639,927  acres.  In  1928,  the  acreage  in 
bearing  wiis  estimated  to  be  653,483  acres.  This  shows  a  decrease  of 
2.1  per  cent.  The  nonbearing  acreage  of  grapes  is  now  quite  small, 
amounting  to  only  13,131  acres  and  is  made  up  mostly  of  wine  grape 
varieties. 

With  the  exception  of  freestone  peaches,  olives,  table  and  raisin  grapes, 
bearing  acreages  have  increased  compared  with  a  year  ago.  The  bearing 
acreage  of  cling  peaches  has  increased  but  little  however.  As  nearly  as 
can  be  determined,  there  were  about  4,900  acres  of  cling  peaches  removed 
the  past  winter,  which  is  slightly  less  than  the  new  acreage  coming  into 
bearing.  Approximately  25  per  cent  of  the  acreage  removed  was  in 
northern  California,  52  per  cent  in  central  California,  and  23  per  cent 
in  southern  California.  The  acreage  of  the  various  varieties  removed 
was:  Tuscans,  2250;  New  Midsummers,  520;  Old  Midsummers,  200; 
Phillips,  1750;  miscellaneous  varieties,  mostly  Levi,  180.  The  total 
acreage  of  vines  removed  amounted  to  20,270  acres.  Out  of  the  total, 
1245  were  wine  grapes,  6949  table  grapes,  and  12,076  raisin  grapes. 
There  are  probably  about  1000  acres  of  table  grapes  and  3000  acres  of 
raisin  grapes  not  being  cultivated  this  year  which  are  included  in  the 
total  bearing  acreage. 

Acreage  estimates  as  given  in  Tables  24  to  32,  inclusive,  are  segre- 
gated as  to  bearing  and  nonbearing  relative  to  each  county  and  for  the 
state  as  a  whole.  The  1928  plantings  of  tree  fruits  are  included  in  the 
county  totals  of  nonbearing  acreage.  The  different  varieties  of  grapes 
have  been  arbitrarily  arranged  by  classes  in  accordance  with  their  gen- 
eral use  rather  than  the  methods  of  disposal  during  recent  years. 

In  Table  22  is  shown  the  estimated  bearing  acreage  of  the  important 
tree  fruits  in  California,  1919  to  1929,  inclusive,  and  the  bearing  acreage 
of  grapes  by  classes,  1919  to  1929,  inclusive. 

The  survey  of  the  peach  acreage  by  age  and  variety  completed  three 
years  ago  has  been  enlarged,  revised  and  continued  and  the  results  for 
the  whole  state  are  given  in  Table  34.  Similar  information  is  given 
separately  for  northern,  central,  and  southern  California  in  Tables  35 
to  37,  inclusive.  A  survey  completed  two  years  ago  of  the  pear  acreage 
by  age  and  variety  also  has  been  revised  and  continued.  The  results 
are  given  in  Table  38. 
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Table  SI — Summmry  of  CalifomU  Tree  Fmits  ax>d  Grape  Acreage,  1919 


Total 
beariiiK 
acroagc, 

1028 


Total 
bearing 
acreage, 

1920 


Total 

nonbcarins 

acrease 


1928 
plantinKa 


Grand 

toUl. 

acreage 


Apples 

Peaches  (clingstone) 

Peaches  (freestone) 

Pears 

Apricots 

Plums 

I'runes . 

Cherries 

Figs  (Katlotas) 

FiKs,  all  others 

Olives 

Grapefruit 

Lemons 

Oranges  (Navels) 

Oranges  (Valencias) 

Oranges  (misccllaneoua) 

Alniomls 

Walnuts 

Avocados 

Pomegranates 

Persimmons 

Dates 

ToUls  (tree  fruita) 

Wine  grapes 

Table  grapes 

Raisin  grapes 

Totals,  grapes 

Grand    totals    (fruits 
and  grapes) 


57,387 
7.5.717 
62.138 
62,471 
80.033 
32.961 
171.945 
12.509 

42.128 

28,863 

7.828 

43,173 

187.250 

89.384 

83,252 

1,140 

1,570 

879 

704 


1.041,401 

176,187 
138.8.")7 
338.439 


653,483 


1,694,884 


57,440 

76,012 

60.692 

69,461 

82,301 

34.192 

176.647 

13,260 

7,118 

40.275 

28,820 

8,993 

43,345 

97,118 

01,358 

2,851 

01,713 

87.564 

1,820 

1,588 

1,208 

754 


5,044 

10.565 

6.744 

24,620 

10.802 

3.629 

14,217 

5,647 

7,648 

3,555 

3,412 

5.183 

2.954 

3,414 

20,802 

184 

5,308 

39,021 

3,121 

23 

1,029 

1,209 


1,074,530 

180.891 
132,886 
326,150 


181,011 

10.078 

2,525 

528 


630,027 


13,131 


620 

1.425 

1.990 

2.326 

2,253 

527 

646 

981 

3.267 

273 

144 

1.663 

716 

832 

3.925 

23 

703 

3,022 

1.371 

1 

335 

208 


27,260 

4,793 

951 

73 


5,817 


63.384 

86.577 

67.436 

94,081 

93,103 

37.821 

190.864 

18,907 

14.766 

43.830 

32.232 

14.176 

46.299 

100..'-)32 

112.2,M) 

3,03.') 

97.111 

127,48,5 

4.941 

1.611 

3.137 

1,963 


1.2.5r..541 

190.969 
13.5.411 
326,678 


653.058 


1.714,457 


104.142 


33,077 


1,008,500 
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In  Tnblo  23  is  pi  von  a  forecast  of  tho  bparing  acroapo  of  the  important 
tree  fiiiits  for  1980,  19:^1,  191^2,  and  also  a  forecast  of  tli(>  hearing  acreage 
of  grapes  for  19:^0  and  19.'il  in  comparison  with  the  estimated  hearing 
acreage  of  tree  fruits  and  grapes  for  1929.  This  forecast  of  future  hear- 
ing acreages  is  based  upon  an  (>stimate  of  recent  plantings  that,  under 
normal  conditions,  should  come  into  bearing  during  the  next  three  years. 
An  allowance  al.so  has  been  made  for  the  acreage  that  may  be  taken  out 
as  being  no  longer  profitable. 

Table  SS — Forecast  of  Bearing  Acreage  of  Tree  Fruits,  1929,  1930,  1931,  1932, 
and  Grapes,  1929,  1930,  1931 


Estimated, 
1929 


Forpcast, 
1930 


Forecast, 
1931 


Forecast, 
1932 


Apples 

Peaches  (clinRnfone) 

Poaches  (freestone^ 

P<-nr» 

Apricots 

Plums 

Prunes 

Cherries 

Firs 

Olives 

(Irspefruit 

l.rrnons 

Oranges 

Almonds 

Wnlnuts 

Totals  (all  tree  fruits)' 

Wine  Rrapes 

Table  grapes 

Kaifin  grapes 

Totals,  grapes 

Grand  totals' 


57 
76 
6() 
69 
82 
34, 

176, 
13, 
47, 
28, 
8, 
43, 

191, 
91, 
87, 


,440 
,012 
,692 
461 
,301 
,192 
,647 
260 
393 
820 
993 
345 
327 
713 
564 


1,069,160 

180,891 
132.886 
326,150 


639.927 


1,709,087 


57.900 
78,000 
59.800 
73,400 
83.700 
35.300 

179,900 
14.300 
48.800 
28.800 
10.000 
43.100 

193.500 
91.700 
93.700 


58,100 
80.400 
59.400 
78.600 
84.400 
3.'-.,7(K) 

181,200 
15.400 
50.000 
28.800 
10,.'i00 
42.800 

194.:«)0 
91,700 

101.300 


1,091.900 

184.700 
131.800 
319.600 


636.100 


1,112.600 

187,000 
130.000 
311.700 


1,728,000 


1,741,300 


58.000 
78,300 
58.300 
82.200 
85.500 
35.900 

181.100 
16.300 
50,900 
28,800 
11.800 
42,.'iOO 

196.000 
91.700 

107.500 


1.124,900 


I  Avocados,  pomegranates,  persimmons  and  dates  not  included. 
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Table  24 — Estimated  Acreage  of  Apples,  Pears,  and  Apricots  by  Counties,  1929 


Apples 

Pears 

Apricots 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

The  State       -  - 

57,440 

5,944 

69,461 

24,620 

82,301 

10,802 

DiSTHICT   No.    1 — 
Del  Norto 

4 

207 

2,187 

153 
42 
12 

4 
12 
2 

1.3:58 
3,787 
5,3.59 

202 
1,910 
2,300 
1,418 
1,490 

4.'J7 
6,292 
1,(X)2 
2,457 

703 

126 

504 

8,024 

3,789 

956 

322 

2,594 

752 

230 

1,075 

10 

6 

53 

1,877 

324 

423 

1 

74 

63 

3,172 

410 

8 

19 

1,417 

4,673 

1 

255 

21 
4,693 

77 
984 
732 
184 

74 
200 

Humboldt 

890 
1,235 

270 
167 

39 
195 

40 
26 

142 
3,183 

47 
2 

50 
48 

30 

District  No.  2 — 

27 

Triiiity 

District  No.  3 — 

60 

360 

32 

180 

617 

275 

70 

3,60() 

430 

191 

710 

374 

1,126 

14,355 

13.801 

575 
15 
71 
60 

130 
98 

355 
64 
30 

1,200 

974 

38 

142 

28 

70 

80 

1,100 

14 

5 

District  No.  4 — 

10 

43 

35 

10 

240 

354 

21 

344 

20 

250 

907 

1,207 

43 
10 

125 

1,242 

2,880 

70 

560 

1,875 

620 

218 

211 

1,497 

756 

851 

81 
333 

62 

2,080 

687 

303 

56 
756 
497 

30 
5 

3,300 

3,01 1 

50 

70 

2.280 

110 

5,158 

400 

245 

17.848 

1,.5()0 

25 

130 
700 

1,244 
500 

3,700 
146 
600 

2,5.50 
99 

2.800 
1,719 
3.303 
1,700 
1..365 
1,113 
5.788 
2,039 

196 

Contra  Costa 

1,159 

Lake.... 

35 

5 

Monterey 

353 

125 

San  Benito. . 

300 

San  Luis  Obispo.- 

81 

San  Mateo. .      .            ... 

40 

Santa  Clara 

1 ,4.')0 

80 

Sonoma  .   

District  No.  5 — 
Butte 

20 

Colusa .. 

436 

Glenn 

257 

20 
18 
16 
22 
18 
10 

20 

170 

Solano 

489 

Sutter 

25 

396 

Yolo 

167 

Yuba 

District  No.  5a — 

Fresno 

Kern 

18 
300 

KinKS .. 

347 

2 

10 

283 

San  Joaquin. 

10 
4 

585 

1,118 

62 

369 

381 
486 

Tulare     . 

499 

DiBTHicT  No.  6 — 

Alpine 

120 
174 
470 
470 
170 

51 
300 
482 

18 
1,500 

6 

10 

114 

125 

11 

9 
23 

Calaveras 

El  Dorado      

1,054 
45 

Inyo 

2 

Mariposa          

Mono 

18 
1,182 

Placer 

12 

175 

10 

Sierra 

Tuolumne.. 

225 

35 

District  No.  8 — 

44 

1,923 

182 

5,955 

2,328 

675 

3.50 

7,000 

976 
251 

1,714 

5,660 

755 

250 

300 

95 
75 

830 

17 

373 

110 

142 

15 

79 

103 

2 

1,060 

47 
601 

2() 
75 

12 

149 

31 

1,300 

816 


MONTHLY    BULLETIN 


Table  U — Estimated  Acreace  of  Clingstone,  Freestone  and  all  Peaches  by  Counties,  IMt 


Clingstone  [Msarheg 

Freestone  peaches 

AU  peaches 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

The  State 

76.012 

10.565 

60.692 

6.744 

136.704 

17,309 

DlHTKICT   No.    1 — 
lluinboUt 

50 
92 

50 
4 

25 
6 

125 

138 
59 
10 
10 
20 

589 
50 

107 

1.185 

19 

181 

3.773 

405 

229 

3.235 

22 

17.741 

181 

734 

3.764 

2.168 
211 
884 
1.314 
5.972 
3.876 
8.770 
5,488 

42 

22 

175 

40 

12 

1 

70 

2.188 

75 

2.100 

15 

3.716 

5.931 

80 

49 
92 

205 
34 

25 
5 

120 

1.077 

61 

50 

195 

140 

160 

320 

108 

1.699 

190 

150 

1.569 
391 
780 
600 

2.539 
439 

1.481 

1.869 
29 

12.688 
676 
3.585 
1.965 
3.486 
2.430 
3.209 
3.278 

140 

52 

391 

41 

12 

1 

80 

fl.217 

76 

2.211 
44 

1.030 

3.101 

1.285 

260 

58 

99 
184 

255 
38 

50 
11 

245 

1.215 

120 

60 

205 

160 

749 

370 

215 

2.884 

209 

331 

5.342 
796 
1.009 
3,835 
2.561 
18,  ISO 
1,662 
2.603 
3,793 

14.856 
887 
4,469 
3.279 
9,4.58 
6.306 

11.979 
8.766 

182 

74 

566 

81 

24 

2 

150 

8.405 

150 

4.311 

59 

4.746 

9.032 

1.365 

260 

116 

20 

20 
60 

40 

District  No.  2 — 

60 

DisTnicT  No.  3 — 

IJiSTRICT   No.   4 — 

9 
4 

372 

5 

9 

6 

45 

13 

.53 

20 

2.i5 

41 

30 

138 
24 

381 

9 

9 

6 

45 

ii 

24 

53 

Sail  Miiteo 

25 

75 

3 

45 

ShiiIu  Clara 

310 

44 

30 

District  No.  5— 

Dutte 

609 

44 

5 

163 

747 

68 

5 

94 
333 
131 
514 

77 
3 

200 
155 
300 
20 
516 
268 
347 
1.212 

257 

333 

3.586 

100 

52 

579 

156 

50 

162 

63 

59 

983 

1.176 

1.774 

3,717 

614 

Yolo     

129 

Yuba 

582 

District  No.  5a — 

356 

205 

462 

83 

575 

1.2.'>1 

1,523 

Tulare 

2.986 

District  No.  6 — 

78 
2 

45 
2 

123 

4 

Plarrr 

69 

1 

156 

5 

259 

251 

18 

280 

1 

225 

11 

150 

616 

128 

25 

20 

349 

2 

District  No.  8 — 

381 

16 

409 

867 

146 

25 

58 

18 

38 
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Table  26 — Estimated  Acreage  of  Plums,  Prunes  and  Cherries  by  Counties,  1M9 


817 


PI 

ims 

Prunes 

Cherries 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

The  State       

34.192 

3,629 

176.647 

14.217 

13,260 

5.647 

District  No.  1 — 

135 
12 

60 
10 
7 

2 
13 

100 

137 

2 

28 

45 

48 

60 

176 

120 

1,450 

125 
1.350 

1,100 
40 

7 

2 

3 

120 

175 

60 
95 

30 
29 

2 

5 

District  No.  2 — 

18 

Trinity            

District  No.  3 — 

3 

27 

600 

275 
15 
15 
18 

320 

40 

60 

70 

3,370 

375 
1,427 

95 

District  No.  4 — 

40 

7 
2 

1,700 

2,160 

1,200 

127 

554 

11,000 

7,177 

2.250 

140 

66,763 

1,125 

24,112 

7,850 
4.300 
3.778 
2,900 
5,388 
6,973 
3,435 
3,042 
1,090 

1,724 

302 

740 

90 

118 

1,875 
654 

9.739 

165 
76 
5 
26 
10 
4 
32 
13 

100 

96 

404 

120 

130 

Lake 

10 

8 

7 

32 
8 
50 
12 
110 
56 
78 

5 

1.500 

441 

46 

7 

1.538 

22 

3,067 

183 

1.135 

200 

648 

192 

1,711 

245 

255 

1.008 

103 

293 

8 

15 

16 

1,277 

50 

510 

280 

26 

23 

3,200 

4,869 

398 

50 

1.480 

35 

3,300 

1,120 
150 
575 
149 

1,833 
171 

3.715 

225 
17 

450 
20 
27 

268 
7.823 

195 

District  No.  5 — 
Butte - 

6 

7 

450 

1,050 

345 

90 

112 

12 

105 
21 

Sacramento 

461 

220 

228 

17 

58 

20 

200 
46 
30 

268 

317 

Sutter 

224 

Tehama 

113 

Yolo 

25 

Yuba 

101 

District  No.  5a — 

10 

40 

49 

100 

4 

420 

1 

137 

95 

552 

17 

1,798 

150 

235 

13 

6 

145 

12 

1 

952 

54 

Tulare 

239 

District  No.  6 — 

El  Dorado       

125 

122 

60 

600 

1 

853 

224 

1 

District  No.  8 — 

18 

453 

13 

25 

193 

350 

15 

16 

104 
1 

18 

73 

16 

31 

765 
65 

318 
10 

210 

50 

452 

431 

132 

45 

31 

578 

165 
121 

148 

102 
5 
3 

28 

11 

Ventura  ..     

7 
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Table  ST — Estimated  Acreage  of  Citrus  Fruit*  by  Counties,  IMS 


Grapefruit 

Lemons 

Oranges 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

The  State 

8.993 

5.183 

43.345 

2.954 

191.327 

24.490 

Northern  Califobnia — 
Hutte       

1.540 

53 

730 

235 

1,475 

14 

22 

17 

43 

4.550 

1.374 

130 

136 

36.307 

2 

106 

41.591 

41.279 

15.945 

39.577 

1.748 

168 

4.285 

142 

Colusa         

25 
21 

720 
93 

425 

Placer          

40 

30 

67 

Solano         

Tehama ,  ,   , 

20 

Yolo 

4 

Yuba 

Central  Camtornia — 

10 
24 

260 
8 

150 

Kern                

17 

34 

1 

8 
2,688 

1 

1,181 

23 

12 

582 

SorTHERN    CALirORNIA 

4.680 

499 

95 

716 

1.5,38 

143 

8 

13 

3.6.30 
104 

60 
936 
329 

74 

11.699 
6.634 
3.713 
5.4:J4 
4.460 
1.686 
5.912 

158 

1.166 

1 

20 

530 

262 

805 

3.163 

10.757 

534 

1.906 

2.232 

116 

10 

4.356 

Table  28- 

-Estimated  Acreage  of  Oranges  by  Varieties,  1929 

Navels 

Valenciaa 

MisrcUancous 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

The  State        

97.118 

3.414 

91.358 

20.892 

2.851 

184 

Northern  California — 
Butte 

1.540 

48 

709 

235 

1.425 

14 

22 

17 

43 

4.250 

1.307 

1.30 

136 

26.265 

2 

106 
16.538 

982 
12.084 
29.225 

768 

148 
1,124 

142 

Coluaa 

5 
21 

Glenn 

425 

Placer 

67 

£0 

20 

4 

Yolo 

Vuba     ...  ..   . 

CkNTRAL   CAUrORNIA 

ISO 
24 

1 

1 

397 

300 
67 

10 

Tulare         

9,673 

88 

460 

97 

SoiTHERN  CAlirORNIA — 

409 

9 

321 

1.094 

235 

16 

100 

24.346 

40.204 

3.364 

9.4.37 

935 

20 

3,037 

2.746 

10,746 

148 

812 

1.985 
101 

4,266 

708 

93 

497 

916 

45 

8 

2 

H.x.r...!.                                                 

66 

12 

124 
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Table  99 — Estimated  Acreafe  of  Avocados,  Persimmons  and  Pomegranates  by  Counties,  1929 


Avocados 

Pcrainimons 

Pomegranates 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

The  State. .- 

1.820 

3,121 

1,208 

1,929 

1,588 

23 

District  No.  2 — 

20 

1 
6 

65 

District  No.  4 — 

1 

1 

7 

DiSTHICT  No.   5 — 
Butte 

5 

Glenn 

1 

7 
50 
28 
30 

3 
16 

7 

3 

80 

1 

Sutter          

25 

1 

Yolo 

Yuba 

District  No.  5a — 

10 

10 
69 

Kern 

10 
12 

30 

4 

8 
14 

5 

12 
42 
154 

45 

44 
95 

80 

30 
1,315 

5 

Tulare 

8 

4 

5 

District  No.  6 — 

District  No.  8 — 

61 

753 

310 

12 

15 

675 

36 

581 

214 

16 

25 

2,170 

105 

324 

200 

52 

18 

172 

35 

336 
536 
281 

62 
260 

15 

10 

37 

8 

Santa  Barbara 

1 

13—66441 


820 
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Table  SO — Estiuuited  Acre«(e  of  KadoU,  All  Other,  and  All  Figs  by  CouoUes,  1929 


Kadota  figs 

All  other  figs 

AUfigs 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

Tli«>  Suite       

7.U8 

7.648 

40.275 

3.555 

47.393 

11.203 

DlHTKICT    No.    1 

10 

30 

17 
25 
15 
1 
44 
30 
40 

8 
10 

10 

30 

17 
165 
15 
1 
44 
30 
40 

8 

DlSTHlCT    No.    2 

Sha.-ta 

10 

District  No.  4 — 

140 

4 
17 

4 

Lake 

17 

25 

13 

83 

6 

25 

13 

83 

6 

30 

300 
22 
316 
145 
230 
161 
167 
700 
121 

18.200 

'^ 
2.566 
7,320 
2.085 
2.007 
4.678 

13 
9 
30 
12 
67 
20 

47 

129 

3 

77 

63 

324 

8 

28 

30 

300 
22 
623 
200 
264 
161 
167 
700 
150 

19.606 
263 
25 
2.616 
9.250 
3.33* 
2.800 
5.178 

13 
9 
30 
12 
67 
25 

47 

535 

3 

77 

63 

344 

8 

28 

DlBTKICT    No.    5 

Huttc                  --- 

63 
95 

'  63 

Colusa 

05 

Glenn 

307 
55 
25 

155 

155 

15 
40 

15 

40 

Sutter 

197 
355 

25 

700 

197 

Yolo      

355 

29 

1.496 

97 

15 

50 

1,930 

1.250 

793 

500 

5 
5 

30 

District  No.  5a — 

705 

Kern                         ... 

173 
459 
40 
336 
647 

173 

807 
500 

1.266 

540 

386 

Tulare     

175 

822 

District  No.  6 — 

El  Dorado 

Placer 

2 

1 

2 

5 

1 

District  No.  8 — 

406 

367 

48 
12 
39 
46 
83 
6 
7 

415 

12 

5.604 

5.643 

46 

20 

30 

113 

6 

7 
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Table  31 — Estimated  Acreage  of  Olives,  Almonds  and  Walnuts  by  Counties,  1929 


Olives 

Almonds 

Walnuts 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bearing 

Bearing 

Non- 
bonring 

The  State - 

28.820 

3.412 

91,713 

5.398 

87.564 

39,921 

District  No.  1 — 

75 
100 

20 

11 

25 
6 

200 

3.000 

518 

15 

4,0(K) 

43 

147 

29,200 

28 

425 

1 

30 

District  Xo.  2 — 

75 

1,250 

65 

District  No.  4 — 

6 
154 
172 

1 

100 

3.686 

1.000 

14 

153 

150 

227 

425 

170 

2,505 

20 

50 

28 

5 

3 
5 

1 .528 

Luke 

2.000 

7 

505 

143 

10 

130 

50 

"    1 

1.979 
10 

148 

19 

1 .346 

Santa  Cruz     

18 

185 

4.248 

12 

606 

2.355 

45 

90 

1,450 

550 

890 

1,286 
953 
250 
440 
200 
600 
400 

7.538 

40 

7,990 
6,421 
3,134 
2,100 
1.5.TO 
2,279 

940 
11. .350 

149 

150 

50 

20 

295 

2.339 

5864 

5.113 

1.010 

20 
50 

700 

3.06 
142 
164 
2X0 
195 
762 
237 
1.55 
31 

310 
101 
45 

District  No.  5 — 

Butte                        .         -  - 

337 
6 

227 
221 
425 
112 
190 

85 
375 
2.32 

13 

10 

52 

600 

443 

40 

15 

Sutter 

877 

636 
121 
142 

75 

278 

Yolo 

133 

Yuba - 

345 

Diotbict  No.  5a — 

20 

10 

30 

8 
4 

353 

2.58 
106 
248 

460 
5.184 

765 
1.796 

326 

649 

231 

780 

957 

123 
5 

45 

37 
112 

El  Dorado 

33 

Placer 

360 

20 

414 

1 

125 

65 

District  No.  8 — 

59 

1,365 

30 

1.205 

1.165 

1..300 

350 

412 

1 

603 

73 
25 

27.0.56 
12,232 
2.653 
3.507 
560 
5.600 
15.329 

6  454 

OranRC 

285 

River.side 

5 

1,275 

15 

140 

3 

800 

3,789 
7.443 

987 

Sun  Bernardino 

8 

46 

520 

76 

8,365 

822 


MONTHLY    BULLETIN 
Table  SS — Estinuited  Acreage  of  Grapes  by  Claases  and  by  Counties,  Ittt 


Bearing 

Nonbearini 

Total 
bearins 
and  non- 
bearing 

Wine 

Table 

Raisin 

Wine 

Table 

Raisin 

The  State 

180.891 

132.886 

326.150 

10.078 

2.525 

528 

653,058 

District  No.   1 — 

70 
9.200 

210 
15 
5 

10 

3.700 

3,506 

395 

445 

234 

10.890 

1.225 

910 

173 

10.100 

1.550 

20.500 

600 

316 

155 

4,500 

1,797 

1.97'J 

500 

1.992 

1.052 

15,683 
2,702 
412 
4.420 
6.044 

24,986 
9.434 
2.484 

20 
324 
540 
130 

35 

150 

3.750 

170 

70 

690 
75 

0,800 

DiBTHiCT  No.  2 — 

ShaHta - 

90 
21 

65 

27 

467 

36 

Trinity 

5 

District  No.  3 — 

10 

DiKTHICT    No.    4 — 

AlatniHlu                         

100 

244 

78 

5 

8 

400 

10 

60 

7 

107 

20 

750 

20 
05 

3,800 

350 

4 

10 

4,114 

Luke                                 

473 

450 

80 

322 

11,200 

1,235 

070 

180 

10,207 

170 

1.740 

21,250 

District  No.  5 — 

Hutte   .      - 

147 

76 

409 

11.900 

239 

163 

99 

1.175 

20 

30.591 

7.066 

167 

3.181 

6.134 

33.006 
5.756 

19.128 

"2".682" 

475 

9 

'8.305" 

230 

1.775 

1.682 

170.768 
10.217 
16.594 
19.822 
8.062 
725 
10.254 
59,793 

45 
11 

54 

812 

ColuHa    

2,634 

1,039 

90 
220 
306 

83 
137 
333 

350 
266 
70 
355 
253 
770 
893 
438 

120 

16.619 

2.266 

232 
10 
12 

100 
190 

48 

30' 

4 

36 

11.033 

022 

Yolo 

5.121 

Yuba-- 

3.091 

District  No.  5a — 

217.492 

20.486 

17,243 

27,778 

101 
55 
12 

476 

50 

ii' 

173 

20.644 

59.542 

26,360 

82,402 

District  No.  6 — 

20 

102 
54 
105 

19 

445 

16 

610 

236 

36 

40 

1.660 

15 

2,351 
300 

100 

Vhirvr       

20' 

1,487 

89 
24 

3 
3 

6" 

5,602 

238 

District  No.  8 — 

8,838 

6,383 

3T0 

2..'WX) 

22.316 

2,022 

188 

200 

23 

6,906 

370 

Uivirfido 

2.501 

2.721 

2.064 

155 

850 

1,018 
9.401 
3.343 

1.940 

306 

166 

14 

565 
83 

300 

2 

37 

w" 

66 

8,324 
34.066 

8,060 

360 

887 
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Table  33 — Estimated  Acreage  Planted  to  Grapes  by  Classes  and  by  Counties,  1937  and  1938 


Planted.  1927 

Planted.  1928 

Wine 

Table 

Raisin 

Wine 

Table 

Raisin 

The  State - 

5,285 

1.574 

455 

4,793 

951 

73 

District  No.  1 — 

500 

40 

50 

119 

60 

5 

2 

200 

190 

35 

50 

125 

18 

District  No.  2 — 

Shasta 

7 

20 

District  No.  4 — 

10 

Lake 

6 

200 

10 

10 

Napa 

50 

7 

107 

20 
250 

Santa  Clara 

Santa  Crus 

Sonoma 

500 

20 
25 
40 

120 
85 
15 
25 

250 

District  No.  5 — 

Butte. 

25 

5 

100 

20 

6 

20 

70 

50 
100 
221 

68 
112 

83 

350 
244 
50 
105 
103 
150 
193 
328 

6 

89 

4 

150 

1.100 

246 

41 

12 

54 

Sutter. 

215 
10 
12 

43 

17 

5 

Yolo 

30 
4 

Yuba 

District  No.  5a — 

Fresno 

100 
133 

36 

22 
20 
250 
150 
620 
700 
110 

10 

66 

Madera 

Merced 

51 

40 

10 

348 

50 

50 
15 

2 
128 

San  Joaquin 

11 

110 

Tulare 

63 

District  No.  6 — 

El  Dorado 

Placer 

3 

1 

10 

383 

50 

24 

1 

20 

50 

840 

150 

125 

2 

2 

13 
182 

33 

375 

2 

District  No.  8 — 

San  Bernardino 

50 
66 

Ventura 

37 
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Table  SA — Estimated  Acreage  of  Peaches  by  Age  and  Variety  for  California,  1M9 


Total 
acreage 

by. 

varieties 

Number  of  acres  of  peach  trees  of  each  age 

Varieties 

1  and  2 
years 
old 

3  and  4 

years 

old 

5  and  6 

years 

old 

7  and  8 

years 

old 

9  and  10 
years 
old 

11  years 

old 
and  over 

CliuRii  tones — 

22,089 

10.419 

2.550 

5,0H8 

1.671 

1.173 

410 

3.669 

213 

122 

4,843 

925 

166 

30.824 

1.529 

886 

575 

1,887 

44 

521 

24 

50 

43 

1,254 

2 

375" 

1 

"Y,857' 
215' 

711 

2,570 

209 

802 

44 

214 

40 

1,130 

"12" 

310 

49 

2 

3,091 

1 

141 

3,189 

4,140 

551 

1.453 

139 

465 

118 

1,027 

1 

15 

1.021 

364 

25 

7,468 

63 

164 

5,133 

1,591 

521 

1,741 

356 

145 

100 

95 

14 

40 

2,003 

365 

137 

6.681 

150 

79 

3.020 

114 

537 

324 

84 

33 

38 

158 

13 

"'526' 

91 

2 

2.819 

164 

64 

9.461 

117 

688 

IVuk       

247 

1.024 

270 

Wiilton 

71 

5 

Albrinht 

183 

MclJcvitt 

.W 

608 

Ijbboe 

55 

Sclnia 

I'hillips 

8.918 

I^'vi.  . 

1,161 

All  others 

233 

Totul  clingstones 

86,577 

19.437 
18,104 
16.326 

2.856 

3.298 

1.264 

718 

665 

4.451 

317 

6,848 

699 

1,259 

692 

41 

1,305 

5 

76 

36 

515 

47 

9,326 

539 

1,213 

830 

72 
765 
141 

46 

32 
239 

27 

20,173 

833 
2,345 
1,575 

88 
549 
120 

26 

24 
332 

25 

19,151 

1.328 
2,162 
2,029 

147 
348 
61 
46 
44 
247 
10 

7,977 

915 

679 

1,169 

47 
135 
122 

34 

18 
218 

33 

23,102 

Krcofitoncs — 

Muir 

15.123 

EllMTia 

10.446 

I.(.V,11 

I0/)31 

(Eiirly  and  late) 

2.461 

J.  11.  HaJe 

196 

815 

-490 

Hiilcd  Eiirly              

511 

OtluT  vrllow  frees- 

2,000 

175 

67.436 

4.675 

3,904 

5.917 

6,422 

3,370 

43.148 

154,013 

11,623 

13,230 

26,090 

25,573 

11,347 

06,250 
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Table  38 — Estimated  Acreage  of  Peaches  by  Age  and  Variety — Northern  California,  1929 


Total 
acreage 

by 
varieties 

Number  of  acres  of  peach  trees  of  each  age 

Varieties 

1  and  2 

years 

old 

3  and  4 

years 

old 

5  and  6 

years 

old 

7  and  8 

years 

old 

9  and  10 

years 

old 

11  years 

olil  and 

over 

Clingstones — 

7.330 
4,329 
1.995 
2.385 

209 
1,168 

405 
2,882 

213 

79 

1,216 

421 

30 

14,220 

1.168 

315 

185 

668 

16 

356 

49" 

43 

861 

2 

135' 

266 

1,025 

126 

522 

5 

214 

40 

993 

12' 
152 
31 

1,611 

1,986 

412 

903 

11 

454 

113 

770 

1 

15 

587 

196 

8 

.    4,485 

32 

55 

1,395 

576 

483 

483 

34 

142 

100 

95 

14 

3 

223 

162 

22 

3,238 

87 

54 

540 
29 

340 
78 
14 
33 
38 

158 
13 
--- 

32 

3,333 

45 

618 

Peak 

43 

145 

276 

Walton 

71 

Gaunie 

Albright     

5 

183 

McDevitt 

49 

48 

Libbee 

Selma     

Phillips 

760 
.-- 

1.570 

1 

52 

1.065 
148 
24 

3,102 

900 

All  others 

59 

38.365 

4,654 
5.850 
2.385 

1,585 
521 
449 
159 
512 

2,838 
191 

3,146 

112 
514 
173 

16 

144 

5 

8 

1 

161 

27 

5.009 

272 
461 
235 

39 
198 
10 
21 
13 
102 
17 

11,639 

369 
601 
293 

86 
81 
72 
26 
24 
176 
14 

7,111 

388 
486 
113 

61 
33 
16 
21 
21 
110 
5 

2,583 

173 

287 

86 

32 
2 

8 
11 

13 
104 

1 

8.877 

Freestones — 

Muir 

3.340 

Elberta 

3,501 

LovelL. 

1,485 

(Early  and  late) 

1,351 

J.  H.  Hale     

63 

338 

72 

440 

2,185 

127 

19,144 

1,161 

1,368 

1,742 

1.254 

717 

12,902 

Total  all  peaches 

57.509 

4,307 

6,377 

13.381 

8,366 

3,300 

21,779 

Note. — Northern  California  includes  the  counties  of  Amador,  Butte,  Colusa,  Del  Norte,  El  Dorado, 
Glenn,  Humboldt,  Lake.  Lassen,  Marin,  Mendocino,  Modoc,  Napa,  Nevada.  Placer,  Plumas,  Sacramento. 
Shasta.  Sierra.  Siskiyou.  Solano.  Sonoma,  Sutter,  Tehama.  Trinity,  Yolo  and  Yuba. 
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Table  SC — Estimated  Acreage  of  Peaches  by  Age  and  Variety — Central  California,  IMt 


Total 
acreage 

by. 

varieties 

Number  of  acres  of  peach  trees  of  each  age 

X'arictica 

1  and  2 

years 

old 

3  and  4 

years 

old 

5  and  6 

years 

old 

7  and  8 

years 

old 

9  and  10 

years 

old 

11  years 

old  and 

over 

Clingit  tones — 

9.654 

6.647 

524 

2,457 

1.276 

5 

5 

787 

355 

1,077 

28 

139 

21 

1 

277 
1,481 

56 
260 

28 

1.397 

1,955 

135 

497 

124 

1 

5 

257 

2,522 

977 

38 

1,219 

320 

3 

1,567 
85 
197 
138 
68 

3,536 

72 

70 

IVuk       

204 

716 

Wullon       

393 

137 

Albrisht 

MrDcvitt           ...      .    .      . 

43 

1.145 

504 

50 

12.663 

320 

625 

37 
601 
203 

40 
2,693 

63 

25 

57' 

59 

2 

1,260 

16 

30 

6 

Sims 

172 

1 

"852 

78 

18 

2 

1.405 

147 
168 
6 
2,733 
20 
109 

90 

55 

Phillips 

3,720 

221 

135 

89 

137 

35,605 

13,742 
11.187 
9.788 

1,108 
1,242 
390 
524 
144 
950 
53 

3,174 

587 
707 
616 

23 
647 

68" 

36 
186 

3.831 

266 
709 
470 

7 
163 
122 
17 
13 
94 
10 

7,554 

464 

1.728 

999 

2 

222 

25 

"  "lie" 

11 

8,741 

927 
1.516 
1,267 

86 
91 

7 
21 
23 
107 

5 

3,479 

728 
314 
441 

15 
64 
11 

s' 

20 

8.826 

Muir 

10,770 

6.214 

Lovcll 

6,095 

975 

55 

225 

418 

Halps  Earlv       

68 

428 

Other  whito  frees 

27 

39,128 

2,768 

1.871 

3.567 

4.049 

1.598 

25.275 

Total  all  peaches 

74.733 

6.942 

5,702 

11,121 

12.790 

6,077 

34,101 

Note. — Central  California  includes  the  counties  of  Alameda,  Alpine,  Calaveras.  Contra  Costa. 
Fresno.  Inyo,  Kern,  Kingn,  Ntndrra,  Mariposa,  Merced,  Mono,  Monterey,  San  Uenito,  San  Joaquin, 
San  Luis  Obispo,  San  MatfK),  Snnta  Clara,  Santa  Crui,  Stunislavis  and  Tuolumne. 
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Table  87 — Estimated  Acreage  of  Peaches  by  Age  and  Variety^*Southern  California,  1929 


Total 
acreage 

by. 
varieties 

Number  of 

Ekcres  of  peach  trees  of  each  age 

Varieties 

1  and  2 

years 

old 

3  and  4 

years 

old 

5  and  6 

years 

old 

7  and  8 

years 

old 

9  and  10 

years 

old 

11  years 

old  and 

over 

Clingstones — 

5,105 

443 

31 

246 

186 

35 
142 

26" 
3 

168 
64 
27 
20 
11 

181 
199 

4 
53 

4 

1,216 
38 

913 

2,592 

Paloro 

Hauss 

Peak 

39 
2 

108 
2 

164 

Johnson.    

Walton 

Albright..- 

McDevitt 

Sims 

2,482 

68 

80 

287 

1,179 

398 

470 

Libbee 

Selma 

86 

3,941 

41 

46 

11 
240 

1 

75 
750 

Phillips          

245 

116 

494 

2  096 

40 

All  others 

9 

37 

12,607 

1,041 
1,067 
4,153 

163 

1,535 

425 

35 

9 

663 

73 

528 

38" 
3 

2 
514 

169" 
20 

486 

1 
43 
125 

26 

404 

9 

8 

6 

43 

980 

16" 

283 

3,299 

13 
Kil 
649 

1,915 

14 

78 

642 

5,399 

Freestones — 

Muir 

1,013 
731 

Elberta 

Lovell  . 

2,451 
135 

(Early  and  late) 

J.  H.  Hale 

246 
23 

224 
38 

4 

69 
103 
23 

78 

252 

Hales  Early - 

3 

40 

30 

94 
32 

287 

21 

9,164 

746 

665 

608 

1,119 

1,055 

4  971 

Total  all  peaches 

21,771 

1,274 

1,151 

1,588 

4,418 

2,970 

10,370 

Note. — Southern  California  includes  the  counties  of  Imperial,  Los  Angeles,  Orange,  Riverside, 
San  Bernardino,  San  Diego,  Santa  Barbara  and  Ventura. 

♦  Southern  California  figures  include  the  acreage  that  is  not  being  properly  cared  for,  or  is  partially 
abandoned. 
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Table  SB — Estimated  Acreage  of  Pears  by  Age  and  Variety,  IMt 


Vuricty 

1928 
plant- 
ings 

2 

years 

old 

3 

years 

old 

4 

years 
old 

5 

years 

old 

6 
years 
old 

7 
years 
old 

8 
years 
old 

9 
years 
old 

10 

years 

old 

Hartlrtt              

1.691 

2.030 

23 

146 

204 

5 

43 

78 
157 

59 

4.135 

30 
387 
227 
17 
50 
134 
191 
115 

4.975 

66 

398 

448 

5 

10 
243 
281 
107 

4.858 

33 
363 
272 

43 

19 
125 
299 
123 

5.241 

107 
463 
200 
109 
77 
167 
302 
100 

5.497 

44 

334 
162 
114 
48 
52 
330 
118 

5.092 

68 
78 

116 
48 
36 
13 

183 
49 

4.798 

56 
129 
143 
69 
53 
41 
150 
68 

3,273 

30 

29 

43 

13 

15 

6 

Wiiit.r  Nolls 

All  ot hers            ..      

91 
20 

Totajs.  fall  and  winter 

635 

715 

1,151 

1,558 

1.277 

1.525 

1.192 

591 

709 

247 

Grand  totals 

2,326 

2,745 

5.288 

6.533 

6.135 

6,766 

6,689 

5,683 

5,507 

3,520 

Table  38 — Estimated  Acreage 

of  Pears  by  Age  and  Variety,  19S9 — Continued 

Variety 

11 

years 

old 

12 

years 

old 

13 
years 
old 

14 

years 

old 

15  to  19 
years 
old 

20  to  24 

years 

old 

25  to  29 

years 

old 

30  years 
aud 
over 

Totals 
varieties 

Hiirtlctt 

3.282 

58 
47 
30 
23 
47 

4.032 

51 
45 
18 
18 
13 

4.698 

85 
81 
77 
26 

118 
4 

116 
86 

4.634 

80 

4 

24 

68 
37 
1 
62 
65 

10.092 

154 
23 
41 
75 

175 
37 

260 
88 

2,897 

'ii' 
ii' 

2 

7 

50 

54 

1.949 

1 
1 

5 

39" 
14 

8.275 

20 
43 
4 
85 
7 
41 
154 
131 

81.449 

Hc'urro  Anjou 

906 

2,682 

1,999 

Bourrt-  Clairegeau 

729 
765 

949 

Winter  NeUs 

51 
33 

121 
20 

2,837 

All  others 

1.240 

Tutul.s.  fall  and  winter 

289 

286 

593 

331 

8.W 

135 

60 

485 

12,632 

Grand  totals 

3.571 

4.318 

5.291 

4.065 

10.945 

3,032 

2.009 

8,760 

94.081 
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A  BRIEF  REVIEW  OF  CALIFORNIA  LIVESTOCK  SITUATION 

1928 

Pastures  and  Ranges — Grazing  conditions  in  the  stato  durinp;  1928 
were  about  average,  but  there  was  considerable  variation  between 
(hfferent  sections.  In  general,  precipitation  was  deficient  in  the  southern 
half  of  the  state,  where  in  numerous  areas  natural  feeds  were  below 
requirements  of  stock,  especially  in  the  latter  part  of  the  year.  It  was 
also  too  dry  for  best  range  feeds  in  some  of  the  high  mountain  districts. 
Pasture  feeds  were  excellent  in  northern  valley  areas,  particularly  during 
the  spring  and  early  summer. 

Cattle  and  Calves — There  was  a  two  per  cent  decrease  recorded  in 
total  numbers  of  all  cattle  and  calves  in  California  during  1928.  Milk 
cow  numbers  showed  a  two  per  cent  increase,  so  that  beef  animals  actu- 
ally decreased  around  three  per  cent.  Decreases  in  beef  cattle  resulted 
from  slaughter  that  was  near  normal,  accompanied  by  inshipments  that 
were  lighter  than  average.  The  average  value  of  all  cattle,  especially 
beef  stock,  appreciated  materially  in  1928,  so  that  now  the  average 
values  of  all  cattle  and  milk  cows  in  California  are  at  the  highest  level 
on  record. 

It  was  a  good  year  for  the  beef  cattle  industry,  both  as  to  physical 
conditions  and  as  to  demand  and  prices.  In  some  localities  where  rain- 
fall was  deficient,  cattle  failed  to  make  normal  gains  or  had  to  be  shifted 
to  other  areas.  Considerable  supplementary  feeding  was  done  during 
the  latter  part  of  the  season.  Marketings  of  cattle  off  grass  were  again 
heavy,  and  most  of  the  cattle  attained  good  finish.  The  total  slaughter 
of  cattle  and  calves  in  1928  was  a  little  less  than  for  either  1927  or  1926, 
apparenth'  due  to  a  cessation  of  liquidation  and  to  smaller  imports  for 
immediate  slaughter — both  reflections  of  high  prices.  Inspected  calf 
slaughter  around  Los  Angeles  and  the  Bay  District  registered  a  slight 
increase  over  1927,  but  apparently  the  total  calf  slaughter  in  the  state 
was  less  than  for  the  previous  year.  Data  indicates  that  more  calves 
were  raised  in  1928  than  in  either  1926  or  1927. 

The  "imports"  of  cattle  and  calves  from  other  states  in  1928  were 
about  22  per  cent  less  than  the  high  record  of  1927,  most  of  this  decline 
coming  in  stocker  and  feeder  cattle.  Total  "imports"  were  smaller  than 
the  average  for  the  previous  six  years.  The  sharp  falling  off  in  inship- 
ments was  due  mainly  to  unsatisfactory  fall  pasture  conditions  in  some 
important  cattle  counties,  and  to  high  prices  asked  for  relatively  fewer 
cattle  in  nearby  states.  Present  supplies  of  cattle  are  not  burdensome 
to  California  markets,  and  in  view  of  the  limited  numbers  of  cattle  in 
western  areas,  it  appears  that  market  supplies  will  not  become  excessive 
until  a  rather  slow  restocking  process  materially  increases  basic  numbers. 

In  Table  40  is  shown  the  estimated  number  of  all  cattle  and  calves 
by  counties  as  of  January  1,  1928  and  1929. 

In  Table  43  is  given  the  estimated  number,  value  per  head,  and  total 
value  of  all  cattle  and  calves  on  farms  and  ranges  in  California  and  the 
Unites  States  on  January  1,  1920  to  1929,  inclusive. 

Milk  cows  continue  to  increase  in  the  state.  Available  records  indi- 
cate higher  average  production  per  cow  each  year.  Prices  for  milk  and 
butter  fat  were  good  throughout  the  year.  The  co.st  of  producing  milk 
probably  increased  somewhat  in  1928  because  of  local  scarcities  of 
natural  feeds  due  to  deficient  rainfall,  which  necessitated  the  purchase 
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of  more  hay  and  other  feeds  than  usual.  Further  gra(hial  giowth  in  the 
dairy  industry  is  anticipated.  Beef  cattle  numl)ers  will  likely  continue 
around  the  present  level,  unless  unusual  conditions  arise  to  disturb 
present  tendencies. 

In  Table  40  is  shown  the  estimated  number  of  milk  cows,  2  years  old 
and  over,  by  counties  as  of  January  1,  1928  and  1929. 

In  Table  A'A  \s  given  the  e.><tiiiKited  number,  value  per  head,  and  total 
value  of  milk  cows,  2  years  old  and  over,  on  farms  and  ranges  in  Cali- 
fornia and  the  I'nited  States  on  January  1,  1920  to  1929,  inclusive. 

In  I'able  39  is  given  the  number  of  heifers,  1  to  2  years  old,  being 
kept  for  milk  cows,  for  California  and  the  United  States,  from  1920  to 
1929,  inclusive: 

Table  S9 — Estimated  Number  of  Heifers,  1  to  S  years  old,  Being  Kept  for  Milk  Cows,  ItSO-lMt 


Year 

Califoriua 

United  States 

1920 

114.000 
102.000 
100.000 
123.(KX) 
151.000 
132.000 
137,f«0 
142.000 
149.000 
152.000 

4.418,000 

1921        

4.155.000 

1922     

4.023.000 

1923         

4,147.000 

1924 

4.137.000 

1925 - 

4.195.000 

1926           

3.923.000 

1927 

4.059.000 

1928           --- 

4.201,000 

1929                                 

4.377,000 

Sheep  (Hid  Lambs — California  sheep  numbers  increased  about  nine  per 
cent  during  192(S,  so  that  now  there  are  33  per  cent  more  sheep  here 
than  in  1920,  and  about  55  per  cent  more  than  in  1922.  lOxpansion  in 
the  sheep  industry  has  been  noted  in  all  districts  of  the  state,  but  it 
recently  has  been  greater  in  tiie  northern  lialf  of  the  state,  in  and  adja- 
cent to  the  Sacramento  \'alley  and  in  coastal  counties.  In  the  process 
of  increasing  sheep  numbers,  considerable  land  formerly  devoted  to 
cattle  production  has  been  turned  over  to  sheep.  Values  of  sheep  still 
are  at  high  levels,  and  the  demand  for  stock  sheep  remains  strong  at 
such  prices. 

On  the  whole,  1928  was  a  favoral)le  year  for  the  California  sheep 
industry.  The  lamb  crop  was  good,  feed  conditions  about  average  for 
finishing  lambs,  and  sales  of  lambs  and  wool  returned  a  margin  of  profit 
to  most  glowers.  Poor  natural  feeds  in  some  areas  made  it  neces.sary 
for  op(>rators  to  purchase  more  sujjplementary  feed,  and  to  move  flocks 
fre(|uently  to  new  feed,  thus  generally  increasing  production  costs. 
Out-of-state  shi|)ments  of  early  spring  lambs  (live  and  (lres.sed)  in  1928 
exceeded  450,000  eclipsing  the  previous  record  established  in  1927.  On 
the  other  hand  the  inshipments  of  sheej)  and  lambs,  which  include  both 
breeding  and  sl;iugliter  anim.'ils,  amounted  to  about  ()()(), 000  iiead,  a 
record  numb(>r  for  tlie  period  iH'giniiing  1922,  for  which  data  are  avail- 
al)le.  The  inspected  slauglit(>r  of  laml)s  and  sheep  for  192S  was  slightly 
larger  than  in  1927,  jind  al)out  the  same  jus  in  192().  Progress  is  being 
made  by  the  sheep  growers  in  the  way  of  better  breeding,  feeding,  care 
and  m.'inagement,  and  by  efTorts  to  reduce  losses  caused  by  predatory 
animals,  dogs,  parasites  and  various  other  causes. 

In  Table  40  is  shown  the  estimated  number  of  sheep  and  lambs  by 
counties  as  of  January  1,  1928  and  1929. 
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In  Table  43  is  given  the  estimated  number,  value  per  head,  and  total 
value  of  sheep  and  lambs  on  farms  and  ranges  in  California  and  the 
United  States  on  January  1,  1920  to  1029,  inclusive. 

Hogs — About  the  same  number  of  hogs  were  in  the  state  at  the  begin- 
ning and  end  of  the  year  1928,  and  inventorial  numbers  were  highest 
since  1923.  The  December  1928  Pig  Survey  indicated  that  the  spring 
pig  crop  of  1929  would  be  smaller  tiuin  the  spring  crop  of  1928,  but 
advancing  prices  for  hogs  will  have  a  tendency  to  again  stimulate  hog 
production. 

California  marketed  more  hogs  in  1928  than  in  any  of  the  previous  5 
years.  Inspected  hog  slaughter  in  the  state  in  1928  exceeded  that  of 
any  of  the  past  seven  years.  This  resulted  from  abundant  supplies  of 
hogs  at  prices  that  were  low  compared  with  cattle  and  lamb  prices,  and 
in  the  usual  procedure  of  building  up  heavy  storage  holdings  of  pork  at 
such  periods.  Relatively  low  hog  prices  caused  some  growers  to  abandon 
this  phase  of  husbandry,  but  the  later  much-improved  market  outlook 
for  hogs  helped  to  avoid  general  liquidation  of  herds.  About  800,000 
head  of  live  hogs  were  shipped  into  California  in  1928,  practically  all 
of  which  were  for  immediate  slaughter.  This  compares  with  about 
650,000,  the  average  number  "imported"  in  the  previous  si.x  years. 
California  farmers  produced  approximately  half  of  the  total  hogs  slaugh- 
tered in  the  state  in  1928.  While  there  are  no  records  of  the  considerable 
(juantities  of  pork  and  pork  products  shipped  into  California  each  year, 
it  is  quite  evident  that  California  growers  are  producing  fully  40  per 
cent  of  the  pork  and  pork  products  consumed  in  the  state. 

In  Table  41  is  shown  the  estimated  number  of  hogs  by  counties  as  of 
January  1,  1928  and  1929. 

In  Table  43  is  given  the  estimated  number,  value  per  head,  and  total 
value  of  swine,  including  pigs,  on  farms  and  ranges  in  California  and  the 
United  States  on  January  1,  1920  to  1929,  inclusive. 

Horses  and  Mules — Numbers  of  horses  and  mules  continue  to  decrease 
in  the  state,  the  decline  being  much  more  rapid  for  horses.  Since  1920 
the  total  decrease  in  horses  has  been  about  34  per  cent  and  in  mules,  19 
per  cent.  Prices  apparently  reached  the  low  point  in  1928  and  showed  a 
slight  recovery  by  January,  1929.  There  is  little  incentive  for  raising 
horses,  and  numbers  may  be  expected  to  show  some  further  decline. 

In  Table  41  is  shown  the  estimated  number  of  horses  and  mules  by 
counties  as  of  January  1,  1928  and  1929. 

In  Table  43  is  given  the  estimated  number,  value  per  head,  and  total 
value  of  horses  and  mules  on  farms  and  ranges  in  California  and  the 
United  States  on  January  1,  1920  to  1929,  inclusive. 
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ESTIMATED  VALUE  OF  PRODUCTION  OF  CALIFORNIA 
LH'ESTOCK— 1920-1927-192S 

rho  annual  estimates  of  the  value  of  production  of  cattle,  hogs,  and 
sheep,  as  made  by  the  Dixnsion  of  Crop  and  Livestock  Estimates,  rep- 
resent the  gross  fann  value  of  livestock  sold  off  and  slaughtered  on 
fanns  and  ranges  during  the  year,  less  the  values  of  stocker  and  feeder 
animals  brought  on  farms  from  outside  sources.  These  estimates  are 
based  upon  all  available  data  relating  to  slaughter,  deaths,  outshipments. 
inshipmentss  young  animals  raised,  changes  in  inventon.-  numbers, 
monthly  prices,  etc.  These  estimates  for  California  covering  the  years 
1926.  1927  and  I92S  are  given  below. 

Comparable  estimates  for  the  \-alues  of  dair\-  and  poult r>-  product* 
are  not  yet  being  compiled  by  this  Division,  owing  to  insufficient  funds 
to  collect  current  basic  data.  But  to  show  something  of  the  relative 
importance  of  these  industries  in  the  state,  there  are  included  the  esti- 
mated values  of  all  butterfat  sold  in  1927  and  192S,  as  compiled  by  the 
Bureau  of  Dair>-  Control.  State  Department  of  Agriculture.  These 
figures,  while  not  on  exactly  the  same  basis  as  those  for  meat  animals. 
are  consideneil  as  sufficiently  accurate  in  showing  the  total  gross  farm 
income  fro:  -  "  ~  ^f  all  butterfat.  The  combined  value  of  chickens 
raised  and    __-  .'.•ced  in  1924  as  shown  by  the  Agricultural  Census 

of  1925.  is  gi\  V  to  furnish  a  partial  basis  for  comparing  the 

various  pliases  v  -     .  k  production  in  the  state. 
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Tabic  40     ERtimotrd  Niimberi  of  Livaitock  by  Countlei,  Jnniinry  1,  198B  niiil  1030 


CoilIllil'N 

AH  ontUo 

and  calvoii 

Milk  now* 
2  yearn  old  and  ov«r 

Sheep  and  InmhR 

102H 

1U21) 

H,2(I0 
K2,400 
21l,.''.00 

.34, (KM) 
51,0(H) 
12,000 

3I,(XH) 

(10,(M)() 

H,(I(U) 

32,(H)0 

20, 5(H) 

7.3(H) 

■M\.r,m 

(13,000 
I3,7(H) 
2H,(HH) 
7().(HH) 
15,(HMi 
4  1  ,(MH) 
7,7(Xt 
44,(M'0 

25,'HH) 
17.000 
2A.!HX) 
21)  ()(X) 
17.  KM) 
10  4rM) 
3H (KM) 
24  (MX) 
I.V(MM) 

07  (KX) 
1.30  (KX) 
42,0(X) 
20.1  MK) 
70.1  KK) 
53.1100 
75,1  X)0 
1I2,(K)0 

2,3(X) 
12.  MX) 
2I,(KX) 
i;',.'KMI 
)0,(KM) 
1  1  ,.1(X) 
H,r,()(l 
(1,200 
7, (MM) 
r,,Htl() 
14,000 

77, (XX) 
.5«.(KX) 
10,(XX) 
23.(XX) 
30,(XX) 
4H.(XX) 
43.(XX) 
17, (XX) 

10  H 

4,7(M) 

25,5(M1 

K,2(K1 

3,(KKI 

N,(I(HI 

5(H) 

.l,l(KI 
4,2(K) 
2,4(K) 

1 1 ,5(K) 
7,2(K) 
2,  KM) 

25,5(K) 

23,(MK) 
5,(KM) 
3,.3(H) 

2(),(KM) 
0,5(H) 

15,(KM) 
3,3(M) 

2(1, (MK) 

(1,2(H) 
4,(HH) 
H,(l(K) 

It, 4(H) 
N,(XK) 
4,(l(K) 
2,N(M) 

10,7(M) 
3,2(M) 

27,(XX) 
10,500 
23,(XK) 
>I,(KX) 
30,(MX) 
20,(MK) 
4  1  ,(HX) 
37,()(X) 

:)(K) 

Ulll) 

7(K) 

l,7(M» 

l.HM) 

.3(K) 

4(Xt 

1  ,.300 

2.2(K) 

1  ,;«X) 

H(K) 

26,(XX) 
43,(XX) 
0,(XX) 
8,(XK) 
12,4(X) 
n,(XK) 
K,(XX) 
3,(XX) 

1020 

I02M 

11)20 

niMTKirr  No.   1— 

n.l  Norn- 

N.IIHI 
N2.000 
2I)„'I00 

3lt,()(X) 
53,0(MI 
12,5(H> 

32,(KH) 

(12,000 

H,H(M) 

32.5(H) 
2(i,50() 

7,.3(M) 
.3(1,500 
(14.(100 
13, 0(H) 
2(».{XH) 
Hl.O(X) 
15,000 
41,000 

7,(100 
44,000 

25,.'ifX) 
1K,(XK) 
2ft.40<) 
2(),(XK) 

17,H(X) 
I0,.')0() 
40,(«10 
24.()(X) 
15.400 

1(X),(XM) 
132.(XX) 
44.()(X) 
30.(MX) 
72.(»)0 
54.(X)0 
7«.(XX) 
1 15,(XX) 

2,.3(X) 
I3.(J(X) 
2 1  ,(XX) 
13,(KM) 
1 1  ,(KX) 
I2,(XX) 
0,(X)0 
H,.V)<) 
7,(XK) 
«,(XH) 
14,(HX) 

77,(X)0 
58.(XX) 
U),(XX) 
24, (XX) 
40,(XX) 
49,(XX) 
43.(XX) 
17. (XX) 

4.S(HI 

25, (KM) 

S.:t(KI 

3, KM) 

H,7(M) 

5(H) 

3,2(K) 
l,3(K) 
2, KM) 

ll,4IM) 
7,2(M) 
2,  KM) 

2.''...3(M) 

2.3, (MM) 
,%,(KM) 
.3,.t(MI 

20,(MM) 
0,5(MI 

15,(KM) 
3,3(K) 

2(1, 2(K) 

(l,:i(K) 
4, KM) 
N,H(MI 

11,(1IMI 
«,.3(M) 
4,7(H) 
2,0(M) 

11, (XK) 
3,3(K) 

27,4(K) 
I0,(1(K) 
2;),.1(M) 
H,;t(X) 
,30,5(K) 
2(),5(H) 
41, 5(H) 
37,5(X) 

3(KI 

IKK) 

7(K) 

l,7(K) 

I.KK) 

3(K) 

4(K) 

l,4(K) 

2.3(K) 

1,:«X) 

8(X) 

2(1,(XX) 

4(1,(XX) 

1),5(X) 

H.mi 

12,«(X) 
U.MXt 
«.4(X) 
3,.300 

l,(MKI 
OO.(MM) 
1  l,''i,(KM) 

40, (KM) 

40, (MK) 

5,(KH) 

S3,(MK) 

1)7, (MM) 

I, (KM) 

:i2.(KM) 
45,(MK) 
22, (KK) 

l(,(KK) 
,35, (KM) 
,30, (MM) 
40, (KM) 

<).(KM) 
IH.OOI) 

l,(MM) 

2,(KM) 
1)0, (KM) 

DO, (KM) 
HIM), (MM) 
:.',''iO,(MKI 

.',I1,(MK) 
11)0, (KM) 

(10, (KM) 
22.".,(MM) 
11(0,(MK) 

(12,(KM) 

210,(MK) 
2I0,(KK) 
l.)2,(KM) 

5,'i,(MM) 
I15,(KM) 
1(M),(KK) 

(|(),(XK) 
125,(HX) 

1 2,(KK) 
22,(XK) 
35,(XK) 
IS,(XK) 
22,(HX) 
20,(MX) 
2(1,(XX) 
15.(KX) 
4(1, (MM) 
1  ,(HK) 
5,(XX) 

7H,(XX) 
7,(XX) 
2,(XX) 

20,(XX) 
4, (XX) 
5,(XX) 

I5,(XX) 
7,0(XJ 

1,(MK) 

lliiinlxihit, 

M.iiiloiiiui   

1)1), (MM) 
l.'i2,(M)l) 

DlHTIlICT    No.   ^— 
iSliiinlii   . 

42,(KM) 

HUkiyou 

43,(KH) 

Trinity   

(1,(KM) 

DiHTiiicT  No.  3 — 

l.llHHCIl 

1)0. (KM) 
IOh!(KK) 

;i,(KKI 

DiSTBICT   No.  4 

37,1MK) 

50.(MK) 

Liikfl 

27, (MK) 

Marin 

10, (MK) 

Monterey ....... . 

3)H,(MM) 

Napii 

Sun  nonito. ., 

iSiin  l.iMN  Obispo   .... 

:il,(KM) 
ir>,(KM) 
10, (KK) 

Hiin  Miiti'd 

:,;()  (MM) 

Hiintii  Cliiru..... 

3,(MK) 

Hiintii  (.'nil..... 

iSonorim    ... 

3.(MK) 
104, (M)0 

DiHTIllCT   No.   5— 

Hultc 

05  (MK) 

2'.!(),(M)I) 
;.'(10  (MM) 

(10  (MM) 

210, (MM) 
(17  (MM) 

Sutter 

Tehama 

2-15  (MM) 

Yolo 

2(H) (H)0 

(17, (KM) 
225, (MM) 

DiBTHICT  No.  Sa — 

Freano 

Kern 

Kinu 

\i'i  (KK) 

Manorn       

(10, (KM) 
I25,(KK) 
1  IO,(MK) 

Merrc'd        

Htaninlaua 

Tulare 

135,(KK) 

14, (XX) 
24,fXX) 

DinrniCT  No.  6— 

El  Dorado 

;,JO,(MM) 

22,(MM) 
2H,(MM) 
18,(XM) 
50,(XX) 
2,(XK) 
(1,(XX) 

H3.(MK) 
10,(XK) 

3,(MK) 
22.(XK) 

5.(XK) 

7,(XX) 
17,<XJ() 

«,(X)0 

Sierra .. 

Tuolumne 

DmridfT  No.  8 — 

OraiiKc     . 

UivftrMifl*! 

Total* 

1,M6,0(X) 

1,066,000 

614,000 

62«,000 

3,628,000 

.3,84A,(KH) 
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Table  41-Estimated  Numbers  of  Livestock  by  Counties,  January  1,  1928  and  192S 


Horses 

Mules 

Ho 

Counties 

1928 

1929 

1928 

1929 

1928 

1929 

^ICT  No.    1 — 

500 
5.400 
3,600 

3,500 

5,700 

700 

5.800 
7,600 
1,100 

5,400 
5,200 
1,400 
2,100 
9,400 
2,600 
3,100 
8,600 
2,300 
7,800 
2,300 
8,600 

4,000 
2,300 
3.200 
7.400 
3,900 
2.900 
4.300 
5,200 
2,200 

17,000 
8,400 
6,200 
3,800 
7,700 

12,700 
9,200 

14,000 

150 
1,000 
1,600 
1,600 
1,900 
1,000 

750 

800 
2,800 

500 
1,400 

9,200 
9,700 
4,000 
8,000 
5,500 
7,200 
7,200 
6,600 

400 
5,300 
3,500 

3,400 

5,500 

600 

5,600 
7,400 
1,000 

5,200 
5,000 
1,300 
2,000 
9,000 
2,. 500 
2,900 
8.300 
2,200 
7,600 
2,100 
8,400 

3,900 
2,200 
3,100 
7,100 
3.700 
2,800 
4,200 
5,000 
2,000 

16,.300 
8,000 
5,900 
3,600 
7,300 

12,100 
9,000 

13,400 

150 

950 

1,5.50 

1,500 

1,800 

1,000 

700 

800 

2,700 

450 

1,300 

9,000 
9,300 
3,700 
7,600 
5,300 
7,000 
7,000 
6,400 

20 
260 
390 

300 
420 
130 

980 

850 

60 

100 
400 
240 

80 
860 
280 

30 
600 

50 
400 
100 
390 

500 

1,800 

1,500 

500 

900 

900 

1,400 

1,400 

350 

5,000 
2,200 
1,300 
2,100 
1,900 
1,300 
1,500 
4,200 

10 

60 

50 

100 

400 

220 

50 

50 

300 

20 

70 

3,800 
1,700 
2,200 
2,100 
1,500 
1,300 
350 
2,100 

20 
250 
380 

300 
410 
120 

960 

810 

50 

100 

400 
230 

70 
8,50 
280 

30 
600 

50 
380 

90 
380 

480 

1,700 

1,450 

450 

850 

850 

1,350 

1,400 

340 

5,000 
2,150 
1,250 
2,000 
1,900 
1,300 
1,450 
4,200 

10 

60 

50 

100 

400 

200 

50 

50 

300 

20 

70 

3,700 
1,700 
2,150 
2,100 
1,500 
1,300 
350 
2,050 

-600 
,000 
^,000 

18,000 
12,C00 
4,t;)0 

3,500 
5,000 
1,200 

15,000 

6,500 

6,000 

12,000 

19,000 

18,000 

4,400 

17,000 

3,200 

5,000 

2,500 

16,000 

23,000 

25,000 

19,000 

9,000 

8,000 

12,000 

19,000 

40,000 

4,000 

18,000 
16,000 
20,000 
12,000 
16,000 
20,000 
15,000 
40,000 

200 
4,800 
3,500 
2,000 

500 
4,800 

300 
1,800 
2,800 

400 
3,000 

33,000 

25,000 

3,000 

8,000 

45,000 

12,000 

10,000 

4,000 

600 

6,000 

14,000 

RICT  No.   2— 

17,000 

kivon 

10,000 

nitv 

RICT  No.   3 — 

3,300 

1 

1,200 

RICT  No.  4 — 

14,000 

6,000 

ke                   

5,000 

10,000 

17,000 

4,400 

-    16,000 

3,200 

5,000 

2,500 

.   5,000 

-5,000 

G,000 

1,000 

9,300 

9,000 

2,000 

8,000 

5,000 

1,000 

PRICT   No.   5a 

),000 

7,000 

5,000 

2,000 

1,000 

t,000 

;,ooo 

kooo 

TRICT    No.    6 

200 

,000 

,000 

.000 

500 

.000 

300 

,800 

.800 

400 

000 

..000 

lOOO 

000 

000 

-.000 

1000 

000 

000 

Totals 

278,000 

267,000 

52,070 

51,040 

670,000 

67000 

3 

f 

S 

a 

;SJ 

3 

isi 

ft' 

s 

■ 

1«:L..-. 

M 

i....  ■ 

l«j 

S 

I 

« 

i 

i 

ML... 
H..... 
It... 

a.... 
It... 

If.... 

li 

If) 

lit... 
BIL... 

lili 

It..., 
1.,.. 
BIL. 
11... 
IIIL. 
1... 
lilL. 
Ift... 
1..., 
H 

sl 

H... 
B... 
M... 
B, 
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Table  4   January  1  Farm  Value  of  California  Live  Stock  per  Head,  1869-1929 


835 


Year 


1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906 
1907 
1908. 
190'. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916 
1917. 
1918. 
1919. 
1920. 
1921. 
1922, 
1923 
1924 
1925 
1926 
1927 
1928 
1929 


Horses,    Mules, 
dollars    dollars 


$52.71 
36.50 
50.26 
43.59 
44.15 
47.48 
41.61 
45.46 
39.50 
40.94 
43.95 
46.18 
45.03 
47 .  30 
54.89 
61.33 
62.05 
63.00 
64.00 
71.00 
70.19 
63.60 
67.22 
62.67 
57.48 
41.98 
31.94 
27.16 
27.40 
28.96 
27.54 
38.61 
49.66 
56.28 
60.66 
65.66 
67.48 
76.32 
92.00 
94.00 
90.00 
105.00 
117.00 
117.00 
109.00 
100.00 
100.00 
96.00 
97.00 
98.00 
91.00 
98.00 
98.00 
84.00 
83.00 
85.00 
78.00 
76.00 
76.00 
74.00 
78.00 


$73.92 

66.66 

65.64 

59 .  76 

71.06 

63.74 

66.49 

77.20 

67.75 

68.98 

66.24 

67.54 

68.79 

69.20 

70.98 

80.18 

84.30 

77.65 

83.67 

85.03 

83.78 

78.21 

79.41 

74.72 

67.90 

56 .  38 

46.25 

35.02 

36.89 

38.33 

34.15 

48.49 

60.44 

69.23 

72.02 

72.68 

76 .  39 

91.30 

106.00 

113.00 

107,00 

122.00 

133.00 

136.00 

130.00 

120.00 

120,00 

110,00 

116,00 

115,00 

125,00 

120.00 

123.00 

103,00 

105.00 

106,00 

95,00 

92,00 

89.00 

85.00 

87.00 


Milk  pows,  Other  cat- 
dollars        tie,  dollars 


$50.31 
47.62 
46.36 
44 .  66 
43.44 
35.28 
32.19 
31.46 
30.64 
28.23 
25.90 
28.65 
31.67 
32.70 
36.17 
38.00 
38.50 
38.75 
33.22 
33.00 
31,38 
27.75 
29,00 
26.95 
27.25 
25.82 
23.78 
23.75 
25.57 
28.65 
28.00 
33.75 
37.10 
40.05 
40.43 
38.55 
36.57 
34.65 
35,00 
36.00 
36.00 
38.40 
48.00 
53.00 
53.50 
62.00 
72.00 
69.00 
67.00 
72.50 
79.00 
93.00 
91.00 
73.00 
73.00 
73.00 
70.00 
73.00 
75.00 
80.00 
94,00 


$27 . 86 
26.22 
26.92 
23.80 
22.71 
19.52 
18.92 
20.08 
16.52 
17.23 
18.91 
18.47 
20.35 
21.77 
27.48 
29.15 
30.38 
28.66 
20.64 
20.50 
19.37 
16.80 
17.73 
17,39 
17.12 
16.17 
15.28 
15.82 
16.93 
18.91 
18.01 
24.57 
22.25 
23.48 
24.51 
21.98 
19.29 
17.52 
18.00 
19.00 
17.50 
20.10 
23.50 
26.70 
29.20 
33.00 
39 .  30 
36.30 
38.10 
42.10 
48.20 
50.50 
43.38 
33,35 
33,48 
32.43 
29.66 
34.91 
35.58 
41,97 
49.08 


Sheep, 
dollars 


$2.53 


2.53 

2.02 

1.40 

1.52 

1.61 

1.62 

1.70 

1.65 

2.02 

1,90 

1.89 

1.81 

1.77 

1.88 

1.88 

2.08 

2.20 

2.42 

2.32 

1.81 

1.65 

1.85 

1.86 

2,23 

2.64 

2.85 

.00 

.90 

.92 

.75 

.67 

.03 

.30 


3.47 
2.80 
3  30 
3.59 
3.60 
3.70 
3.80 
4.50 
5.00 
6.70 
11.30 
12.00 
10.90 
6.70 
5.30 
8.10 
9.00 
9.20 
10.60 
10.00 
11.40 
10.80 


14-  441 


834  MONTHLY    BULLETIN 

Table  41 — Estimated  Numbers  of  Livestock  by  Counties,  January  1,  1928  and  1929 


Counties 


Horses 


Mules 


Hogs 


1928 


District  No.  1 — 

Del  Norte 

Huiiibol.lt 

Mcndorino 

District  No.  2 — 

ShuKta 

.><iskiyou 

Trinity 

I  )  I  STRICT   No.   3 — 

I.;i.s.sen 

Moiloc... 

Plumas 

District  No.  4 — 

.Vhiiiieila 

Contra  Costa 

I.akp 

Marin 

Monterey 

Napa 

San  Benito 

San  I.uiH  Obispo. 

San  Mateo. 

Santa  Clara 

Santa  Crus 

.Sonoma 

District  No.  5 — 

Butte 

Cnlusa 

Glenn 

Sacramento 

Solano 

Sutter 

T.ehama 

Yolo.. 

Yuba 

District  No.  5a — 

Fre.tno 

Kern. 

KiiiKs 

Mailera 

M.T.Itl 

Sail  Joaquin 

Staiiiiilaus 

Tulare 

District  No.  6 — 

Alpine 

Amador 

Calaveras 

El  Dorado 

Inyo 

Mariposa 

Mono 

Nevada 

Placer 

Sierra 

Tuolumne 

District  No.  8 — 

Imp<Tial.  . 

lyOR  Angeles 

Orange 

Riverside 

San  Bernardino.. 

Snn  Diego 

Santa  Barbara... 
Ventura 

Totals 


500 
5.400 
3.600 


3.500 

5.700 

700 


5.800 
7.600 
1,100 


5.400 
5.200 
1.400 
2.100 
9.400 
2.600 
3,100 
8.600 
2.300 
7.800 
2,300 
8.600 


4.000 
2.300 
3.200 
7.400 
3.900 
2.900 
4.300 
5.200 
2.200 


17.000 
8.400 
6.200 
3.800 
7.700 

12.700 
9,200 

14.000 


150 
1.000 
1.600 
1.600 
1.900 
1.000 

750 

800 
2.800 

500 
1.400 


9,200 
9.700 
4,000 
8,000 
5,600 
7.200 
7,200 
0,600 


400 
5.300 
3.500 


3.400 

5.5(K) 

600 


5.600 
7.400 
1.000 


5.200 
5.000 
1.300 
2.000 
9.000 
2.500 
2.900 
8.300 
2.200 
7.600 
2.100 
8.400 


3.900 
2.200 
3.100 
7.100 
3.700 
2.800 
4.200 
5.000 
2.000 


16,.300 
8.000 
5.900 
3.600 
7,300 

12,100 
9,000 

13,400 


150 

950 

1,550 

l.fiOO 

1.800 

1.000 

700 

800 

2,700 

450 

1.300 


9.000 
9.300 
3.700 
7,600 
5.300 
7.000 
7.000 
6.400 


20 
260 
390 


300 
420 
130 


980 

850 

60 


1(X) 
400 
240 

80 
860 
280 

30 
600 

50 
400 
100 
390 


500 

1.800 

1.500 

500 

900 

900 

1.400 

1,400 

350 


5.000 
2.200 
1.300 
2.100 
1.900 
1.300 
1.500 
4.200 


10 

60 

50 

100 

400 

220 

50 

50 

300 

20 

70 


3.800 
1.700 
2.200 
2.100 
1.500 
1.300 
350 
2,100 


20 
250 
380 


300 
410 
120 


960 

810 

50 


100 
400 
230 

70 
8.50 
280 

30 
600 

50 
380 

90 
380 


480 

1,700 

1.450 

450 

850 

850 

l.S.'M) 

1.4U0 

340 


5.000 
2.150 
1.250 
2.000 
1.900 
1.300 
1.450 
4.200 


10 

60 

50 

100 

400 

200 

50 

50 

300 

20 

70 


3.700 
1.700 
2.150 
2.100 
1.500 
1.300 
350 
2.050 


-  600 
.000 
i.OOO 


18.000 
12.C00 
4.Ci)0 


3.500 
5.001) 
1.200 


15.000 
6.500 
6,000 
12,000 
19,000 
18,000 
4.400 
17.000 
3.200 
5,000 
2.500 
16.000 


23.000 

25.fJOO 

19.000 

9.000 

8.000 

12.000 

19.000 

40.000 

4.000 


18.000 
16.000 
20.000 
12.000 
16.000 
20.000 
15,000 
40,000 


200 
4,800 
3.500 
2.000 

500 
4.800 

300 
1.800 
2.800 

400 
3,000 


33.000 

25.000 

3.000 

8.000 

45.000 

12.000 

10,000 

4,000 


278,000 


52.070 


51.040 


670.000 
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Year 

Horses, 
dollars 

Mules, 
dollars 

Milk  cows, 
dollars 

Other  rat- 
tle, dollars 

Sheep, 
dollars 

Hogs, 
dollars 

1869 --- 

$52.71 
36.50 
50.26 
43, 59 
44.15 
47.48 
41.61 
45.46 
39. -)0 
40.94 
43  95 
46.18 
45.03 
47 .  30 
54.89 
61.33 

62  05 

63  00 
64.00 
71.00 
70.19 
63.60 
67.22 
62.67 
57.48 
41.98 
31.94 
27.16 
27.40 
28.96 
27.54 
.38.61 
49.06 
56.28 
60.66 
65.66 
67.48 
76.32 
92.00 
94.00 
90.00 

105.00 

117.00 

117.00 

109.00 

100.00 

100.00 

96.00 

97.00 

98.00 

91.00 

98.00 

98.00 

84.00 

83.00 

85.00 

78.00 

76.00 

76.00 

74.00 

78.00 

$73.92 
66.66 
65.64 
59.76 
71.06 
63.74 
66.49 
77.20 
67 .  75 
68.98 
66 .  24 
67.54 
68.79 
69.20 
70.98 
80.18 
84.30 
77.65 
83.67 
85.03 
83.78 
78.21 
79.41 
74.72 
67.90 
56.38 
46.25 
35  02 
36.89 
38.33 
34.15 
48.49 
60.44 
69.23 
72.02 
72.68 
76 .  .39 
91.30 
106.00 
113.00 
107.00 
122.00 
133.00 
1.36.00 
130.00 
120.00 
120  00 

no  00 

116.00 

115.00 

125.00 

120.00 

123.00 

103.00 

105.00 

106.00 

95.00 

92  00 

89.00 

85.00 

87.00 

$.50.31 
47  62 
46.36 
44.66 
43.44 
35.28 
32.19 
31.46 
30.64 
28.23 
25.90 
28.65 
31.67 
32.70 
36.17 
38.00 
38  50 
38.75 
33.22 
33.00 
31.38 
27.75 
29.00 
26.95 
27.25 
25.82 
23.78 
23.75 
25.57 
28.65 
28.00 
33.75 
37.10 
40.05 
40.43 
38.55 
36.57 
34.65 
35.00 
36.00 
36.00 
38.40 
48.00 
53.00 
53.50 
62.00 
72.00 
69.00 
67.00 
72.50 
79.00 
93.00 
91.00 
73.00 
73.00 
73.00 
70.00 
73.00 
75.00 
80.00 
94.00 

$27.86 
26.22 
26.92 
23.80 
22.71 
19.52 
18.92 
20.08 
16.52 
17.23 
18.91 
18.47 
20.35 
21.77 
27.48 
29.15 
30.38 
28.66 
20.64 
20.50 
19.37 
16.80 
17.73 
17.39 
17.12 
16.17 
15.28 
15.82 
16.93 
18.91 
18.01 
24.57 
22.25 
23.48 
24.51 
21.98 
19.29 
17.52 
18.00 
19.00 
17.50 
20.10 
23.50 
26.70 
29.20 
33.00 
39 .  30 
36.30 
38.10 
42.10 
48.20 
50.50 
43.38 
33  35 
33.48 
32.43 
29.66 
34.91 
35.58 
41.97 
49.08 

$2.53 
2.56 
2. 59 
2.78 
2.97 
2.31 
2.53 
2.02 
1.40 
1.52 
1.61 
1.62 
1.70 
1.65 
2.02 
1 .  90 
1.89 
1.81 
1.77 
1.88 
1.88 
2.08 
2.20 
2.42 
2. 32 
1.81 
1.65 
1.85 
1.86 
2.23 
2.64 
2.85 
3.00 
2.90 
2.92 
2.75 
2.67 
3.03 
3. 30 
3.47 
2.80 
3.30 
3.59 
3.60 
3.70 
3.80 
4.50 
5.00 
6.70 
11.30 
12.00 
10.90 
6.70 
5.30 
8.10 
9.00 
9.20 
10.60 
10.00 
11.40 
10.80 

$5.52 

1870 --- 

4  47 

1871 - 

5.94 

1872 

1873 - 

1874 

5.05 
6.11 
6  16 

1875 

5  77 

1876 - 

7   17 

1877 

6  20 

1878  . 

6  27 

1879         --- -- 

5  95 

1880         

3  97 

1881 

4  98 

1882         

6  20 

7   14 

1884         

5  66 

1885 

5.80 

1886       

4   15 

1887 --- 

3.78 

1888. -- 

•4.62 

5.59 

1890 

4.91 

5.26 

1892 

5. 35 

6.12 

1894 

5  57 

5  54 

1896 - 

4  03 

4  13 

1898 

4  08 

4  47 

1900         

6  26 

6  61 

1902         -.- 

6  79 

1903 - 

7.63 

1904 

6.55 

6.10 

1906 

5.45 

1907 

7.10 

1908.. 

7.20 

6.50 

1910 I 

8.20 

9.50 

1912 

8  30 

9  20 

1914 

10.50 

10  50 

1916 

8  40 

10  10 

1918 

17  50 

18  00 

1920 

17  10 

13  80 

1922        

11   10 

11  20 

1924           

10  00 

1925 

9.70 

1926              

14  60 

15.00 

1928 

13.60 

12.60 

14—66441 


836 


MONTHLY    BULLETIN 


Table  43— Estimated  Number,  Value  per  Head  and  Total  Value,  of  the  Different  Classes  of  Live  Stock 
on  Farm*  in  California  and  the  United  Statea  on  January  1,  IttO-lMt 


California 

United  States 

Item  and  yciir 

Nunibor 

((XM)) 
ouiitted 

Value 
p«-r 
head 

Total 

value 

(0(X)) 

omitted 

Number 

(000) 
omitted 

Value 
per 
head 

Total 

value 

(000) 

omitted 

llorfu-ii  and  colls.  . 

.1920 

402 

S98  00 

S30,396 

19.848 

«96  62 

$1,916,663 

Ht2l 

375 

98  (X) 

36,750 

19.134 

84  57 

1.618.120 

11122 

360 

84   00 

30.240 

18.564 

71   18 

1.321,396 

1(123 

335 

83  00 

27.805 

17.943 

70  65 

1,267.624 

1!»24 

335 

85  00 

28,475 

17.222 

65  48 

1.127.619 

li»25 

314 

78  00 

24,448 

16.470 

64  29 

1.058.912 

1926 

302 

76  00 

22,9:J8 

15.830 

65  60 

1.036.843 

1927 

290 

76  00 

22,025 

15.133 

64  14 

970.703 

1928 

278 

74  (K) 

20,554 

14.540 

67  06 

074.865 

1929 

267 

78  00 

20,730 

14.029 

69  95 

981.331 

Miilrs  und  mule  rolls... 

1920 

63 

120  00 

7.560 

5.475 

148  46 

812.828 

1921 

60 

123  00 

7. .380 

5.586 

117  62 

656.465 

1922 

61 

103  00 

6.283 

5.638 

80  14 

602.603 

1923 

62 

105  00 

6.510 

5.702 

87  17 

497.044 

1924 

59 

Km  00 

6.254 

5.730 

86  90 

492.200 

1925 

56 

95  (X) 

5.315 

5.725 

82  73 

473.646 

1926 

54 

92  (X) 

4,iW4 

5.740 

81  49 

467.760 

1927 

53 

89  00 

4.723 

5.652 

74  67 

421.467 

1928 

52 

85  00 

4.430 

6.532 

79  71 

440.068 

1929 

51 

87  00 

4.427 

5.447 

82  20 

447,727 

Milk  cowH — 2  year*  old 

and  over-...-. 

.  1920 
1921 

515 
5;i0 

93  00 
91   00 

47.895 
48.230 

21.427 
21,408 

81   51 
61    19 

1.746.412 

1.. 309.892 

1922 

550 

73  00 

40.150 

21.788 

48  68 

1.060.574 

1923 

580 

73  00 

42,340 

22.063 

48  67 

1.073.880 

1924 

595 

73  00 

43,435 

22.255 

49  94 

1.111.610 

1925 

579 

70  (X) 

40,5.30 

22.498 

48  39 

1.088.697 

1926 

596 

73  00 

43.508 

22.188 

55  02 

1,220.764 

1927 

602 

75  (X) 

4,5.1.50 

21.801 

59  68 

1.290.004 

1928 

614 

80  00 

4!t.l20 

21.824 

73  93 

1.613.373 

1929 

626 

94  00 

58.844 

21.820 

84  69 

1.845,675 

All  rntllo  and  rnlvpB  (in- 

cludes milk  cattlr)... 

.1920 

2,008 

61  40 

123.291 

68.871 

52  87 

3.641.025 

1921 

2.(XK) 

56  00 

112.000 

67.184 

39  20 

2.633.791 

1922 

2.(M8 

44  00 

90.112 

67.264 

30  55 

2.054.933 

1923 

2,080 

44  50 

92.560 

66,156 

31  85 

2.107.210 

1924 

2,142 

43  70 

93.605 

64,507 

32  34 

2.086.286 

1925 

l.iKW 

41  90 

79.945 

61.996 

31  95 

1.980.542 

1926 

1,918 

46  80 

89.657 

59.122 

37   16 

2.196.763 

1927 

1,956 

47  70 

93.327 

56.832 

40  29 

2.289.651 

1028 

1.995 

53  70 

107.076 

55.681 

61   10 

2.845.067 

1929 

1.995 

64  50 

126.033 

55.751 

69  36 

3.308.837 

Shocp  nnd  Inmbs 

.1920 

2,900 

10  90 

31.610 

40.243 

10  46 

420,863 

1921 

2,750 

6  70 

18.425 

38,690 

6  28 

242,781 

1922 

2,475 

5  30 

13.118 

36,186 

4  80 

173,862 

1923 

2.600 

8  10 

21.060 

36,212 

7  63 

272,681 

1924 

2.890 

9  00 

26.010 

.36,876 

7  91 

291,628 

1925 

3.045 

9  20 

28,140 

38,112 

9  70 

360,504 

1926 

3,200 

10  60 

34,078 

39.730 

10  51 

417.630 

1927 

3,.392 

10  00 

33,806 

41.881 

9  71 

406.688 

1928 

3..528 

11   40 

40,050 

44.564 

10  25 

456.687 

1929 

3,846 

10  80 

41.527 

47.171 

10  60 

600.058 

Swioc — including  pigs. . . 

.1920 

909 

17   10 

15,544 

59.959 

20  00 

1,100.406 

1921 

818 

13  80 

11,288 

58.602 

13  65 

790.767 

1922 

818 

11    10 

9,080 

59.559 

10  69 

630.936 

1923 

818 

11   20 

9,162 

69.(M4 

12  31 

849.680 

1924 

624 

10  00 

6,240 

66.361 

10  30 

683,766 

1925 

532 

9  70 

5,160 

65.568 

13  20 

733.742 

1926 

468 

14  60 

6.856 

52.148 

15  80 

824,100 

1927 

585 

15  (X) 

8.783 

64.788 

17  26 

046.012 

1928 

670 

13  60 

9.144 

60.420 

13  16 

704,041 

1929 

670 

12  60 

8.431 

64.966 

13  01 

714,760 

Keijuests  for  copi(js  of  this  report  .should  he  aihln^scd  to: 

E.   E.   K.MFMAN. 

A^rri<MiltuniI  Statistician, 
P.   ().   linx   1205, 

Sacramento,  California. 
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STATE  OF  CALIFORNIA 


FOR  THE  TERM  ENDING  AUGUST  1,  1928 
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G191S 


HII  \\l  \I.    RI  PORT   or    rilF.    Sl'RVFVOR    GFNT'RAT. 


8TAT1-;  Ol'   CaMI OUMA, 

Office  of  the  Sukveyok  Genekal, 
Sacramento,  September  7,  1928. 

To  His  Excel  line  If,  C.  C.  Young. 

(fortrnor  of  tin    Sfatr  of  Cdlifornin. 

SiK: 

I  liave  the  honor  to  herewith  submit  a  report  covering  the  work  of 
ill  is  ol'ticc  for  the  term  ending  August  1,  lf)2S. 

DURING  THE   PAST   BIENNIUM 

Fees  and  royalties  amounting  to  $^2,I•^!•  were  collected  by  the  Sur- 
veyor General  and  Register  of  the  State  Land  Office,  as  jirovided  by 
sections  501  and  .'M74  of  the  Political  Code  and  chapter  :{0;J,  Statutes 
of  California,  1921,  and  paid  into  the  state  treasury'  and  placed  to  the 
credit  of  the  general  fund. 

15,713  acres  of  state  school  lands  were  leased  for  a  rental  of  $.'i267 
under  the  provisions  of  chapter  -U):}.  Statutes  of  California.  1917. 

34,712  acres  of  lieu  school  lands  were  sold  through  the  sale  of  scrip 
purchased  under  the  provisions  of  section  :{4()S(/  of  the  Political  Code 
for  tlu'  sum  of  .$225,628,  an  average  of  $().5()  per  acre. 

Public  auction  sales  of  sdiool  lands  were  held  under  tlie  provisions 
of  chapter  207,  Statutes  of  California,  IfJlit,  in  the  counties  of  Lake, 
Los  Angeles,  Mendocino.  Napa,  Riverside  and  San  Hernardino,  12,549 
ai'ies  being  sold  for  $33,096,  an  average  of  $2.64  per  acre. 

421  applications  to  purcha.se  48,182  acres  of  state  lands  were  filed. 

1152  reports  of  county  treasurers,  made  under  the  provisions  of 
section  3422  of  the  Political  Code,  showing  the  receipt  of  $120,763.75 
paid  for  state  lands,  were  received  and  entered  on  the  records  of  this 
office,  as  provided  in  section  3423  of  the  Political  Code. 

7J*68  acres  of  lake  lands  were  leased  for  a  rental  of  $27,684  under 
the  provisions  of  chapter  612,  Statutes  of  California,  1911. 

12  lists  and  patents  conveying  25,620  acres  of  land  from  the  I'nited 
States  to  the  state  were  recorded  in  this  oflice,  as  i)rovi(led  in  .section 
3406  of  the  Political  Code. 

444  certificates  of  purchase  for  49,995  acres  of  state  lands  were  issued 
under  the  provisions  of  section  3514  of  the  Political  Code. 

468  patents  for  69,700  acres  of  state  lands  were  issued  under  the 
provisions  of  section  ;J519  of  the  Political  Code. 

162  land  surveyors'  licenses  were  issued  under  the  provisions  of 
chapter  247,  Statutes  of  California,  1907. 

County  regi.strars  of  land  titles  in  seventeen  counties  in  the  state 
operating  under  "An  act  to  amend  an  act  entitled  'An  act  for  the 
eertifieatiou  of  laiul  titles  and  the  simplification  of  the  transfer  of  real 
estate."  approved  March  17,  18i>7, "  Statutes  of  California,  1915,  page 
19;{2,  reported  to  this  office  the  number  of  registrations  and  of  certifi- 
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cates  of  title  issued,  which  reports  were  emhodit'd  in  reports  iiiacU'  by 
this  office  under  the  provisions  of  chapter  800,  Statutes  of  Cali- 
fornia. 15)17. 

17  duplicate  certificates  of  purchase  were  issued  under  the  provisions 
of  section  -i'tlS  of  the  Political  Code. 

T)!  certificates  of  status  of  state  lands,  108  certified  copies  of  records 
and  42  certified  copies  of  records  of  patents  were  issued. 

276  indemnity  state  selections  were  made  under  the  provisions  of 
section  :V.V.)S  of  the  Political  Code. 

11!)  certified  lists  of  lands  sold  by  the  state  were  i.ssued  under  the 
provisions  of  section  ']6n9  of  the  Political  Code. 

Surveys,  maps  and  tal)lin<rs  made  under  the  provisions  of  chapter 
612,  Statutes  of  California.  1911,  amountiu};  to  5  in  number,  were 
checked. 

1  survey  with  map  and  tablinp:  made  under  the  provisions  of  ciiapter 
490,  Statutes  of  California,  1915,  was  checked. 

The  field  notes  of  the  surveys  of  the  areas  covered  by  104  applica- 
tions to  prospect  for  oil  and  ofas  upon  tidelands,  under  the  provisions 
of  chapter  303,  Statutes  of  California,  1921,  were  checked  and  platted. 

10.000  letters  liave  been  Avritten  durin<;  the  two  years. 

24  lists  of  persons  licensed  as  land  surveyors  were  transmitted  to 
each  of  the  oS  county  recorders  in  the  state  as  provided  by  section  4  of 
chapter  247,  Statutes  of  California.  1907,  a  total  of  1392  lists  being 
transmitted. 

Tabulated  statements  follow : 

GENERAL   OFFICE    BUSINESS 

Amount  of  fees  and  royalties  collected  by  Surveyor  General  and 
Kefri.ster  of  the  State  Land  Office  from  Augii.st  1.  1926,  to  August  1, 
lfi28,  and  paid  into  the  .state  treasury,  to  the  credit  of  the  general  fund, 
or  to  the  Secretary  of  State: 

Paid  into  Paid  to 
state                      Serrrtari/ 

Month  treasHry  of  State 

1026 — .\uKiist    $578  62  $38  00 

September 358  49  60    00 

October    378  35  23   00 

Xovember    359  13  12   00 

December 1,165  43  26   00 

1927 — January 888  27  26   00 

February 393  66  29   00 

March 560  21  34   00 

April 388  09  20   00 

May    408  69  27   00 

June    615  93  14    00 

July    323  26  18   00 

Augu.st    1,039  24  :!7    00 

September 472  34  24   00 

October    350  56  32   00 

November    269  54  19   00 

December    680  97  26   00 

1928 — January 1,032  67  33   00 

February   353  77  23   00 

March     314  29  25    00 

April 368  12  21   00 

May 329  20  16   00 

June    376  20  30   00 

July    316  63  54  00 

Totals $12,321    66  $667   00 

Amount  of  annual  rentals  received  by  the  Surveyoi-  (Jeneral  for  the 
lease  of  state  lands  pursuant  to  tlie  provisions  of  ehaptci-  493.  Statutes 


of  California.  IKIT.  from  Aufrust  1,  1!<26,  to  Auffust  1.  15)28.  and  paid 
into  the  state  treasury  to  tlie  credit  of  the  school  land  fund : 

1926 — Augrust     $106   00 

Ueceniber    4G   00 

1927 — .Jntuiary    S30  00 

K.bruary    147   74 

Manh    :H4    30 

April    12.')   00 

May   34   00 

June     138   00 

July    232   00 

AuKUst    131    00 

Siptember     ir.fi   00 

December   72   00 

1928 — January     343   13 

February    ; «. 17.">   20 

March    440    30 

April     17;i    00 

May    46   00 

June  — 9S   59 

July    124   00 

Total    13,267    2G 

STATE  SCRIP 

Amount  of  money  received  by  the  Surveyor  General  from  the  sale 
of  scrip  under  the  provisions  of  section  .'{408r/  of  the  Political  Code, 

from  Aufjust  1,  1!)2().  to  Aufrust  1,  1!>28.  and  paid  into  the  state  treasury 
to  the  credit  of  the  school  land  fund: 

1926— August    »3,245   4G 

September   2,071    16 

October     17,515   22 

Xovember    8,f>88    58 

December     24,285   04 

1927 — January   10,936   51 

February 4,898  08 

March 3,656    58 

Ai)ril     10,307    33 

.May     16,622    52 

June    7,346   90 

July     21,544   47 

AuKUist     12,470   83 

September    7,679   88 

October     4,619    62 

November    6,045    47 

December 650  00 

1928 — January   11,106   55 

February   7,631    20 

March 2,338    57 

Aj.rll 13,311    68 

May 9,090  00 

June    — 14,918    48 

July     4,747   GO 

Total 1225,627   73 

Amount  f)f  money  received  by  the  Surveyor  CTeneral  under  the  pro- 
visions of  chapter  :iO.'{.  Statutes  of  California,  1921,  for  application 
fees  for  permits,  permit  fees,  and  royalties,  and  paid  into  the  state 
treasury  to  the  credit  of  the  school  fund  : 

.Application  f«'es  for  permits $15  00 

I'ermlt    fees    429   01 

Koyaltlea    4,544    41 

Total    14,988   42 
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FINANCIAL    RECAPITULATION 

Amount  of  fees  and  royalties  ODlleclecl  by  Surveyor  Ceiieral  iind  Register 

of  the  State  Land  Office $12, 321    6G 

Amount  of  fees  collected  by  Register  of  State  Land  Office  for  Secretary 

of  State G67   00 

Amount  of  annual  rentals  received  by  Surveyor  (Jeneral  for  the  lease  of 

state   land    under  chapter    4;t3,   Statutes   of  California,    1917 3,267   26 

Amount  of  money   received   by   Surveyor   (General   from   the   sale   of  scrip 

under  section  3408d  of  the  Political  Code 225,627   73 

Amount  of  money  received  by  the  Surveyor  General  under  the  provisions 
of  chapter  303,  Statutes  of  California,  l!t21,  for  application  fees  for 
permits,   permit  fees,   and  royalties 4,988    42 

Total     1246,872   07 

PUBLIC  AUCTION  SALES  OF  SCHOOL  LANDS 

State  sfhool  lands  were  sold  at  i)ul)lic  auction  under  the  provisions 
of  chapter  207,  Statutes  of  California,  1919,  between  August  1,  1926, 
and  August  1,  1928,  as  follows: 

County  Date  Acres  Amount 

Lake     August      8,  1927  200  $400  00 

Los  Angeles August     5,  1927  114  3,8u4  00 

Mendocino    August   16,  1927  480  960  00 

Napa    August   19,  1927  409  817  00 

Riverside August  25,  1927  5,162  14,292  00 

San    Bernardino    August     3,  1927  6,184  12,773  00 

Totals     12,r,49  $33,096    00 

APPLICATIONS  TO   PURCHASE  STATE   LANDS 

From  August  1,  1926,  to  August  1,  1928,  applications  to  purchase 
state  lands  were  received  and  filed  as  follows: 

Number  of 

^^chool  lands  and  axcamp  and  overflowed   lands                     applications  Acres 

Los  Angeles  Land  District,  school  lands 279  25,656.99 

Sacramento   Land  District,  school  lands 121  20,813.87 

San  Francisco  Land  District,  school  lands 10  904.90 

Visalia  Land   District,   school   lands 6  720.00 

Swamp  and  overflowed  lands 5  86.40 


Totals    421  48,182.16 
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STATE    LAND    PAYMENTS 


Aiiioiinis  (»t'  |)riiici|>al,  iiiTtTcst  and  penalties  received  t<ir  the  state 
l)v  the  eoiintv  treasurers,  on  aeeount  of  sales  of  school  lands,  from 
Au-rust  1.  1 !»'}(;.  to  Aufxust  1,  1J)2H. 


Principal 


County 

Alanii'da 

Alpine    

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Xorte 

Kl   Dorado   

Fresno 

(rlenn 

Humboldt 

ImiJcrial    

Inv<.     

K.rn     

Kinijs 

Kakf    

Lasst-n     

l.ns  Angeles 

Madera   

M.irin     

Mariposa     

McTuldclno    

Mi-rred     __. 

Modoc    

Mono __. 

Monterey    

Napa   

Xi-v.Tda 

t)raiiKe    

Placer    

Plumas    

Riverside    

Sacramento    

San  Benito 598   02 

San    Bernardino    13,801   59 

San    Diego 2,224    80 

San   Kranclsco 

San    Joaquin    

San    I.uls    Obispo 640   00 

San    Mateo 

Santa    Barbara 

Santa    Clara    

Santa    Cruz    

Shasta     280   00 

Sierra    

Siskiyou    669   55 

Solano 

Sonfima 

Stanislaus    

Sutter    

Tehama     1,72K   00 

Trinity     528   00 

Tulare 202   85 

Tuolumne 

Ventura     

Yolo 278   44 

Vuba    lf,6    40 


$800  00 


120  00 


40   80 


784  80 
3,244    00 

243  no 
0.290   32 

14C  7r, 
40   00 

144   00 

925    43 


2,000   12 

"iJloTiO 

5,158    75 

3.432   61 

296    88 


320   00 
8,382   35 


Jiitt  riat 

"$429'62 

5    40 

162   70 

183    60 


162   00 

311    41 

992   58 

9    50 

49    80 

6,194   47 

823   25 

5.603    26 

r.7S 

2S2 
9,560 
2.141    10 

363    36 


Total 


33 
43 
i4 


203    28 

1,053    14 

100    80 

647    16 

1,337    22 

1,832    94 

72    20 

58    80 


17 

44 

5,916 

S6 
SO 
32 

790 

13.867 

3,960 

63 
92 
55 

2.636 

68 

109 

14 

782 

72 

694 

82 

177 
134 

41 
40 

11,229   62 

5    40 

162    70 

303    60 


162  00 

352  21 

992  58 

9  50 

834  6(1 

9.438  47 

1.066  25 

11.893  58 

725  09 

322  43 

9,704  54 

3.066  53 

363  36 

'""io-iis 

3,053  26 

100  SO 

1.287  If, 

6,495  97 

5.265  55 

369  08 

58  80 


17 

364 

14,298 

86 
SO 
67 

1,388 

27,669 

6.185 

65 
51 
35 

3,276 

68 

109 

14 

1,062 

72 

1,364 

37 

177 
134 

41 
40 

Penalties 


$3  24 
46 

49  66 
95 

57i'86 

54  96 
191    SO 

S  02 

16  74 

55  04 
69  32 


16    29 

44   76 

89   52 

44 

2   80 


3 

62 

341 

62 

30 
553 
302 

48 
60 
40 

125 

51 

86 

35 

19 

6 

92 

3 

42 

Totals    $54,127    47 


650  84 

2.378  84 

25  92 

74  02 

602  02 

5  28 

430  44 

633  29 

1  24 

5S  40 

58  40 

2  3S 

:,'.>   00 

59  00 

5  48 

S3  96 

362  40 

24  34 

307  18 

473  58 

1  00 

$63,955  98 

$118,083  4  5 

$2,680  30 

Anionnt  of  annual  rentals  received  for  the  leasinfr  of  state  lands 
pursuant  to  the  provisions  of  chapter  (il2.  Statutes  of  California.  1911, 
from  August  1.  li>'J().  to  Aufrust  1,  1J»28,  and  jinid  into  the  state 
treasury  to  the  credit  of  the  school  land  fund  hv  the  lessees  was 
$-J7.fiH4.16. 


Aniouut  of  annual  rentals  i-cccivcd  for  the  leasin<r  of  state  lands 
pursuant  to  the  jirovisions  of  ehapter  82!),  Statutes  of  California.  11)21. 
from  Aug:ust  1,  l!)2G.  to  Aujrust  1,  1!)28,  and  paid  into  the  state 
treasury  to  the  eredit  of  the  <reneral  fund  by  the  lessees  was  $f)46. 

Amount  of  annual  rentals  reeeived  for  the  leasinp;  of  state  lands 
pursuant  to  the  provisions  of  chapter  .'^'?{).  Statutes  of  California,  1!)2:}. 
from  Aup:ust  1.  1926.  to  Au«rust  1.  li)2H,  and  paid  into  the  state 
treasury  to  the  credit  of  the  jjeneral  fund  was  $40. 

Amount  of  annual  rentals  received  for  the  leasing:  of  state  lauds 
pursuant  to  tht>  provisions  of  chapter  121,  Statutes  of  California,  1925, 
from  August  1,  1926.  to  Aufrust  1,  192S.  and  paid  into  the  state 
treasury  to  the  credit  of  the  school  land  fund  was  $938. 7o. 

LEASING  OF  STATE   LANDS 

The  number  of  acres  of  state  lands  Avliich  were  leased  from  the  State 
of  California  from  Aufjust  1.  1926,  to  Aujrust  1,  1928,  are  as  follows: 

Ao-es 
State   lands    leased   pursuant   to   the   provisions    of   chapter    612,    Statutes 

of  California,  Ittll 7,9(!8.05 

State   lands    leased   pursuant   to    the   provisions   of   chapter    493,    Statutes 

of  California,  1917 15,713  06 


Total    23,681.11 

LANDS  LISTED  TO  THE  STATE 

From  AufTust  1.  1!)26.  to  August   1,  1928,  lands  were  listed  to  the 
State  of  California  by  the  United  States,  as  follows: 

Grant  Acres 

Indemnity  or  lieu  lands 25,140.14 

Swamp  and  overflowed  lands 480.00 


Total    25,620.14 

CERTIFICATES  OF   PURCHASE   ISSUED 

(From   August  1,  1926,  to  August  1,  1928) 

Number  of 

Grant  certificates  Acres 

Sixteenth  and  thirty-sixth  sections  and  indemnity  or  lieu  lands 444  49,203.43 

Swamp  and  overflowed  lands <>  791.39 

Totals    450  49,994.82 

PATENTS   ISSUED 

(From   August   1,  1926,  to  August  1,  1928) 

Xinnbrr  of 
patents        Aci'ea 

Sixteenth  and  thirty-sixth  sections  and  indemnity  or  lieu  lands 459  69,246.25 

Swamp  and  overflowed  lands 9  453.79 

Lake    lands    3  133.72 

Totals    471  69,833.76 

LAND  SURVEYORS   LICENSED 

Licenses  issued  to  land  surveyors  from  August  1,  1926,  to  August  1, 
1928,  numbered  162. 
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LAND  TITLE  LAW 


SepteiiiluT  7.  1!)28. 

Piirsuiiiit  to  the  provisions  of  chapter  SOO,  Slatutt^s  of  California, 
liHT.  I  ht'tr  to  rt'port  that  arcordiiifr  to  rcjxirts  rccciveil,  certificates  of 
title  iiavc  been  issued  pursuant  to  tlu'  re<ristration  of  land  titles  under 
"The  Torrens  Law"  in  ei«jhteen  of  the  fifty-eifjht  cotinties,  as  follows: 

Alameda  County — IG")  certificates  issued  up  to  Aujrust  1.  1928. 

Fresno  County — 2'.\  certificates  issued  up  to  Aufjust  1.  1!>28. 

Humboldt  County — 22;J  certificates  issued  up  to  Aujrust  1,  1928. 

Imjierial  County — .'{7:}  certificates  issued  up  to  Aufrust  1,  1928. 

Inyo  County — o  certificates  i.ssued  up  to  Aufjust  1.  1928. 

Kern  County — 60  certificates  issiu>d  up  to  Auprust  1.  1928. 

IjOs  Aufreh's  County — r)1.124  certificates  i.ssued  up  to  Au<rust  1.  1928. 

()ran<;e  County — 7)049  certificates  issued  up  to  Aufrust  1.  1928. 

Kivcrside  County— 19;i  certificates  issued  up  to  Aufrust  1.  1928. 

San  IJernardino  Countv — 2:^02  certificates  issued  u])  to  Auprust  1, 
1!>28. 

San  I)ie<ro  County — 3622  certificates  i.s.sued  up  to  Auprust  1.  1928. 

Sail  Francisco  County — 9  certificates  issued  up  to  Aufrust  1.  li)28. 

San  Luis  Obispo  County — 8  certificates  issued  up  to  Au«rust  1,  1928. 

Santa  Barbara  County-— 406  certificates  i.ssued  up  to  Auprust  1,  1928. 

Santa  Cruz  County — 10  certificates  i.ssued  up  to  Aufrust  1,  1928. 

Sonoma  County — 296  certificates  i.ssued  up  to  Aujjrust  1.  1928. 

Tulare  County — 7A  certificates  issued  up  to  Aujrust  1,  1928. 

Ventura  County — 1  certificate  issued  up  to  Auyru-st  1.  1926.  Xo 
report  was  received  from  tiie  re<ristrar  of  titles  in  \'entura  Countv  for 
the  year  1!»27-1928. 

The  Torrens  act  provides  that  upon  the  original  rcfristration  of  any 
land,  a  sum  etpial  to  one-tenth  of  one  per  cent  of  the  as.sessed  value  of 
the  land  including:  permanent  imjn-ovements  thereon  as  the  same  were 
valued  for  county  taxation  the  la.st  time  said  land  and  permaueut 
improvenu'nts  or  citluT  thereof  were  a.s.s»'ssed  for  county  ta.\es  ne.xt 
precedin<r  the  filinjr  of  the  jietition  shall  be  collected  by  the  refristrar 
and  jKiid  to  the  State  Treasurer  to  be  credited  to  the  "Torrens  Title 
A.s.surance  Fund."  The  books  of  the  State  Treasurer  show  that  on 
Aufjust  1.  192S.  the  "Torrens  Title  Assurance  Fund"  cojilaincd  State 
of  California  llari)or  Improvement  4  j)er  cent  b(»nds  havin^r  a  face 
value  of  $28.00(1.  which  were  i)ureiuised  for  the  benefit  of  .said  fund, 
fr»r  the  sum  of  !};27.308.2."{,  and  that  the  amount  of  cash  in  said  fund 
on  August  1.  1!I28,  was  !fl.;{:)2..")2. 


Kespeelfully  submitted. 


W.  S.  KixosuuRV, 
Surveyor  General. 
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CALIFOKNIA  STATK  BKAUD  OF  CHIROPRACTIC  EXAMINKIIS. 


At  the  two  statutory  inootinj,'.s  pxaminations  were  held.     The  follow- 
ing tables  fontain  the  data: 

Section  V. 


Date  Number  partioipating  I     Number  passed 

January  13.  1927  177  113 


Number  failed 


64 


Suction  VIII. 
(Praotical  and  Clinical.) 


Date 

Number  participating 

Number  passed     j      Number  failed 

July  14.  1926 

4 

4 

0 

Section  V. 


Date 

Niunber  participating 

Number  passed 

Number  failed 

January  11,  1927 

143 

83 

60 

Section  VIII. 


Date 

Number  participating 

Number  passed 

Number  failed 

January  12.   1927 

1 

1 

0 

Note. — Since  the  establishment  of  this  department,  there  have  been  2188  persons 
licensed  to  practice  cliiro|)ractic  in  the  State  of  California.  Of  this  nnnib<T,  tln-ro 
are,  at  tlii.s  time,  2101   persons  who  hold  unrevoked  certificates. 

Hearings  Before  the  State  Board  of  Chiropractic  Examiners. 


Name 


Charge 


Cha.s.   Brockman 
Margaret  IIa]l()uist 
Kri'd prick  J.  Oakcs 
Wm.  P.  S.'ibcrt 

Charles   II.   WjwwI 


Insufficient  educational  qualifications 
Insufficient  educational  qualifications 
Illegal   advertising 
Fraud  or  deception  in  application 

Fraud  or  deception  in  application 


Disposition 


Charges  diamis.s4>d 

Denied  licensure 

Found  not  guilty 

Found  guilty.  Denied 
licensure 

FiuhhI  guilty.  Li- 
c»'nse  revoked  No- 
vember 20,  1926 


Cecile  Zicklin 


Insufficient  educational  qualifications  ■    Denied  licensure 


>V>1  RTH  ANNTAT.  REFV^RT.  1926-1927 


LEGAL  DEPARTMENT. 

Writ*. 


TNfiA    rtf    fl.Mi.-.Tl 


N«tiir«>  rtf  •(^H/tn  i^nA  stufD* 


RcrkoloT    O  o  i  i  c  g  e    of 
Ohir<»f>r«ctic 


St«t*    Board    of 


Snprrmp     Court,  Aclion     fiir     injunrtmn     H(;"inst     tho 

S«n     FVaDoisco,  R«"»«rd    to   I'njoiu    the   l^>«rd    from 

No.    1200i^,    on  '        making    invcstiuations    of    ohiro- 

appcal  prartir  s>ohi->o]s  and  coUciros.     This 

matfor    is    now    on    apponl    to    th* 

Superior  Court,  Supmmo  Court  fri->m  a  judirment 
San  Francisco,  of  the  Superior  Court,  San  Fran- 
No.  162SIS  I        Cisco,  afirainst  th«  Board. 

'  In  the  Superior  Court,  since  its  judif- 
ment.  two  attempts  have  been  made 
to  enforce  the  injunction  pending 
appeal,    to   wit : 

^  t>n  December  1\  lfl26,  an  order  to 
show  cause  in  c<->n tempt  was  issued. 
This  order  to  show  cause  was  dis- 
charped  after  hearing  on  January 
7,   1927. 

.\lso. 

(>n  January  11,  VX2~.  an  order  to 
show  cause  in  c«^ntempt  was  issued. 
.Vfter  several  hearings,  this  order 
to  show  cause  was  discharged  on 
Fehniarj-  7.  1927. 


State    Board    of   Chiro- 
practic Rxamioers 


.""■uppi^me  t  ourt, 
San  Francis<», 
No.  12550 

Superior  Court, 
San  Francisco, 
No.  162S1S 


-Kction  for  iajuni'-tion  against  (he 
B«>ard  to  prevent  the  he.iring  thi^re- 
hy  of  charges  to  revoke  pl.«iintifra 
license  to  practice.  This  cause  is 
now  on  apj>eal  from  fr«->m  a  jud^ 
ment  den.ving  injunction. 

In  the  Superior  Court,  two  attempts 
were  made  to  enforce  a  temp<^rary 
restraining  order,  to  wit  : 

i\i  November  9,  I92rt,  an  i^rd"  r  to 
show  cause  was  issue<l,  citing  the 
B.>ard  for  c-intempt.  This  order  to 
show  cause  was  discharged  on  No- 
\-ember  20.  192«. 

Aim, 

On  Mareti  ItV  1927,  an  order  to  show 

cause  in  . —  * .  -,        ;  >     ^r... 

two    he.-ti 

cause  w.-.-  ^:  I 

192T 


CALIFORNIA  STATE  BOAUD  OF  ClllKOl'KACTlC  liXAMINEKS. 
Writs — Continued. 


Title  of  action 

Nature  of  action  and  status 

1'.   Purviauce 

Superior     Court, 

Action  for  accounting  to  require  re- 

San   Francisco, 

payment  of  exjienditures   made   by 

vs. 

No.  166283 

tiie  Board.  Complaint  was  filed  on 
February    l.'J,    V.^i,      On    July    8. 

Statp    Board    of    Chiro- 

1!»26,  the  Board's  demurrer  to  the 

jiractic  P^xaniiners 

complaint  was  sustained  with  leave 
given  to  plaiiitifT  to  amend.  An 
amended  complaint  was  filed  on 
February  17.  1S»27.  On  March  19, 
1927,  the  Board's  demurrer  to  the 
amended  complaint  was  sustained 
without  leave  to  amend,  and  judg- 
ment entered  for  defendant 

C.  H.  Wood 

Superior     Court, 

Petition  for  writ  of  review  to  vacate 

Los      Angeles, 

order   of   the    Board    revoking   the 

vs. 

No.  212072 

petitioner's  lic«'nse  to  prai-tid'. 
JudKmeiit  entered  for  petitioner  re- 

State   Board    of    Chiro- 

storing   his    license.      Appeal    not 

practic  Examiners 

taken. 

State    Board    of   Chiro- 

Supreme    Court, 

Petition  for  a  writ  of  prohibition  to 

practic  Examiners 

San     Francisco, 

prohibit    the    Superior   Court,    lios 

No.  123:59 

Angeles   County,    from    issuing   its 

vs. 

writ    of    review    in    the    matter   of 

.'^llperior  Court,  I^os  An- 

Wood vs.   Board ;    .S\iperior  Court, 

geles  county 

No.  212072.     Writ  denied. 

People,  etc.,  ex  rel.  State 

Superior     Court, 

Action  in  quo  warranto  to  annul  the 

Board  of  Chiropractic 

Alameda    Coun- 

corporate capacity  of  the  Berkeley 

Examiners 

ty,   No.   89519 

Chiropractic  College.     Cause   is  at 

vs. 

is.sue  and  ready  for  trial. 

Berkf'ley  Chiropractic 

College 

People,  etc.,  ex  reL  State 

Superior     Court, 

Action  in  quo  warranto  to  annul  the 

Board  of  Chiropractic 

Alameda    Coun- 

corporate capacity  of  the  Berkeley 

Examiners 

ty,   No.   89520 

Chiropractic   High    S<'ho<>l.      Cause 

vs. 

is  at  issue  and  ready  for  trial. 

Berkeley   Chiropractic 

High  School 

FOURTH  ANNL  AL  REPORT,  1926-1927. 
Writ« — Continued. 


People,  etc^  ex  reL  State 
Board  of  Chiropractic 
Examiners 


I-.  D.  Harding 


Eveljrn  Coleman-Olsen 

State    Board    of    Chiro- 
practic Examiners 


Superior     Court,       Action   for  injunction   against  illegal 
San     Francisco,  practice    of    medicine    by    a    chiro- 

No.  170739  I        practic  licentiate.     A  demurrer  to 

I  the  original  complaint  was  sus- 
tained with  leave  given  to  amend 
the  complaint.  The  complaint  was 
amended  and  a  demurrer  thereto 
was  filed.  The  demurrer  to  the 
amended  complaint  was  overruled. 
The  time  given  to  file  an  answer  to 
the  amended  complaint  has  not  ex- 
pired at  the  date  of  this  report. 


District  Court  of 
Appeal ;  First 
Appellate  Dis- 
trict, Division 
One,  Xo.  5901 


Petition    for    a    writ    of    prohibition 

filed  June  25.  1927.  seeking  to  pn>- 

■  hibit     the     Board     from     hearing 

charges  filed  with  them  against  the 

petitioner. 


Mr.  Frank  Y.  Kington,  the  board's  legal  counsel,  in  commenting  upon 
the  legal  situation,  says: 

' '  By  way  of  comment,  permit  me  to  state  that  the  most  important 
of  the  litigation  in  -which  the  board  is  involved  at  this  time  is  the 
matter  of  'People  of  the  State  of  California,  ex  rel.  State  Board  of 
Chiropractic  Examiners,  plaintiff,  against  L.  D.  Harding,  defend- 
ant.   Superior  Court,  San  Francisco.  Xo.  1707039. 

"This  is  a  proceeding  designed  to  have  the  scope  of  chiropractic 
practice  under  the  terms  of  the  chiropractic  act  judicially  deter- 
mined and  also,  to  develop  the  principle  of  stopping  unlawful 
practice  by  means  of  injunction.  This  cause  presents  two  questions 
thusly ;  neither  of  which  have  been  finally  determined  in  California. 

"The  results  of  this  cause  when  the  same  is  finally  determined 
will  include  an  elimination  of  the  existing  cleavage  in  chiropractic 
ranks  and  make  the  practices  uniform  and  within  law.  Another 
salutary  feature,  if  the  case  for  the  people  succeeds,  will  be  the 
development  of  a  new,  effective 'and  durable  means  of  stopping 
illegal  practices  in  all  professions  that  concern  health.  It  is  well 
recognized  that  criminal  prosecutions  do  not  protluce  permanent 
results;  and  that  injunctions  will." 


10  CALIFORNIA  STATE  BOARD  OF  CHIROPRACTIC  EXAMINERS. 

CITATIONS. 


Name 

Place-date 

Charge 

Disposition 

M.  A. 

Buchner 

San  Frnncjaco, 

Cited   to  appear 

Signs     liad     been     rfuioved 

November  16, 

before     district 

prii>r  to  appearance. 

1920 

attorney        b  e- 
cause  of  use  of 
word      "Physi- 
cian"    in     con- 
nection    with 

Chiropractic. 

J.  \V. 

Dodson 

Oaklan.i.    Aug- 

A n      osteopath, 

Told  to  remove  signs,  with 

ust  !t.  V.)\Hi 

cited  to  appear 
before   the  dis- 
t  r  i  c  t  attorney 
because  of  liav- 
word    "Chiro- 
practor" upon 

warning  that  second  of- 
fense would  result  in 
arrest. 

his  windows. 

James 

Esperence 

Alameda,  A»ig- 

Cited  to  appear 

Claimed    he   did    not   read 

ust  2.'?,  1!)26 

before     district 
attorney  be- 
cause  of  adver- 
tising ch  i  r o - 
practic  in  con- 
nection    with 
I-ON-A-CO. 

ads  sent  to  newsi)a|)ers, 
and  swore  he  did  not  use 
chiropractic  in  any  form. 
Dismissed  with  warning 
that  if  he  advertised 
chiropractic  in  future, 
prosecution  would  follow. 

Simion  Zwerling 

San  Francisco, 

Cited  to  appear 

Upon    appearance    it    was 

November  16, 

before     district 

shown  that  sign  had  Iwen 

1026 

attorney  be- 
cause  of  use  of 
phrase    "Chiro- 
practic    Physi- 
cian" in  adver- 
tising. 

removed. 
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1 

Title  of  action            Place-date 

1 

Charge                              Disposition 

People 

vs. 
Stanford  V..  B.'ll 

Los   Angeles 
May  26,  1927 

Practicing  ohiro- 
prnctic   without 
a  license. 

Trial    set    for   July    19. 

Pooplo 

vs. 
N.  C.  Binwash 

Burbank 
July  :i,  1926 

Practicing  chiro- 
practic  without 
a  license. 

Complaint  filed,  trial  set  for 
July  7,  1926.  Found 
guilty  of  advertising  as 
a  chir<>i)ractor  without 
having  a  license.  Fined 
^.W.  Fine  suspended  so 
long  as  he  did  not  engage 
in  the  practice  of  chiro- 
practic or  advertise  as  a 
chiropractor. 

People 

vs. 
("base  Carrall 

Taft 
March  18,  1927 

Practicing  chiro- 
practic  without 
a  license. 

Plead  not  guilty,  March  26, 
1927.  Case  dismissed  for 
lack  of  evidence. 

I'eople 

vs. 
Chester  C.  Cook 

Watsonville 

January  25, 

1927 

Practicing  chiro- 
practic without 
a  license. 

Plead  not  guilty,  February 
3,    1927.      Case    dismissed 
provided     defendant    dis- 
continued practice. 

People 

vs. 
Frod  r.   Crow- 

San  Pedro 

SoptonilK>r  8, 

1926 

Practicing  chiro- 
practic  without 
a  license. 

Plead  guilty,  November  5, 
1926.  Fined  $200  with 
90  days  suspended  jail 
sentence. 

People 

vs. 
Jake  G.  Gloeckler 

Shafter 

January  19, 

1927 

Practicing  chiro- 
practic  without 
a  license. 

Found  guilty.  Fined  $50 
with  60  days  suspended 
jail  sentence,  February  2, 
1927. 

People 

vs. 
Amelia  Orimloy 

Bakersfield, 

Janiiarv  20, 

1927 

Practicing  chiro- 
practic  without 
a  license. 

Found  guilty,  practicing 
chiropractic  without  a  li- 
cense and  for  using  the 
letters  "D.  C."  Fined 
.fnO  and  given  susjjended 
jail  sentence  of  .'50  days, 
February  11,  1927. 

People 

vs. 
F.  S.  Haynps 

South  Pasadena 
July  1,  1926 

Practicing  chiro- 
practic  without 
a  license. 

Found  guilty.  July  2.  1926. 
Fined  .$100  and  60  days 
in  county  jail,  with  .$.">0 
of  fine  suspended  and  all 
of  jail  sentence.  I'ut  on 
probation  until  siich  time 
license   is  secured. 

1*2 


CAMFOKNIA  STATK  IJOAHI>  OF  flllKOPKAC'TIC  EXAMINERS. 
PROSECUTIONS — Continued. 


Titk'  of  actiou 


I'cople 

vs. 
.^I^s.  IltuT.v  Ilt'iitou 


Plaw-date 


Bishop 
'March  IG.  1927 


Charge 

Practicing  chiro- 
practic without 
a  license  and 
using  title  "D. 
C." 


Disposition 


March  17,  1927.  found 
guilty  and  fined  $f>0  on 
each  count  and  given  20 
days  jail  sentence,  all  sen- 
tences suspended  provided 
she  file  application  with 
the  Board  and  take  the 
July   examination. 


re(>|)le 

vs. 
Albert  Holloway 


Ia)s    Angeles 
April   ir.,   1<.»27 


Practicing  chiro- 
practic without 
a  license. 


May  4.  I!t27.  found  gtiilty. 
Fined  $.■>(>  and  'M\  days  in 
jail.  Jail  sentence  and 
$25  of  fine  suspended. 


I'eojile 

vs. 
'i'lionias  ('.  Kean 


Ixjs    Angeles 

Octolx-r  12. 

1920 


Practicing  chiro- 
practic without 
a  license. 


Found  guilty.  Fined  $.'"»0 
and  10  days  in  jail,  with 
jail  sentence  susi>euded, 
DecemlxT  0,  1920. 


People 

vs. 
W.  E.  and  Carrie 
Moyer 


l'e,.ple 

vs. 
A.  W.  Olson 


Santa  Cruz 
August  4,  1926 


Practicing  chiro- 
practic without 
a  license. 


People 

vs. 
Alia  Phillips 


Warrant  for  arrest  could 
not  bo  sen-ed.  as  they  had 
left  for  parts  unknown. 
Judge  stated  he  would 
give  them  a  suspended 
sentence  provided  they 
quit  practice  if  they  re- 
turned to  Santa  Cruz. 


Turlock 
June   16.   1927 


Lo8  Angeles 
March  1,  1927 


Practicing  chiro- 
practic without 
a  license. 


Found    guilty.      Fined   $25. 


Practicing  chiro- 
practic without 
a  license. 


March     28,     192  7.     plead 

guilty.  Fined  $.15  and 
.'iO  days  in  county  j;iil. 
Jail    sentence    suspended. 


People 

vs. 
Mary    ( ).    Post 


I'eiiple 

vs. 

V.    A. 

.S.clau 

Peupl.. 

VS. 

1 1    ."^ornsen 


Merced 

December  3. 

1920 


Ix)ng  Bench 

October  27. 

1926 


I.OS   .\ngeles 

Februiirv    21, 

1927 


Use  of  word 
"Chiropractor" 
i  n  advertising, 
without  a  li- 
cense. 


December    10,    1926.    plead 
guilty.       Fined    $.'»0. 


I'racticing  chiro-   |    November 
prnctic   without 
a  license. 


Practicing  chiro- 
practic without 
a  lict-nse. 


.'{,  1920.     plead 

not     guilty.  t'ase     dis- 

mis.sed    for  lack    of    evi- 
dence. 


April  4.  1927.  plead  guilty. 
Fined  $1(H»  and  fifty  days 
in  iail.  Sentence  sus- 
pended so  long  as  he  does 
not  practice. 
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Title  of  actiou            Place-date 

C'liaige 

Disposition 

People 

vs. 
A.  M.   Weldcn 

Santa  Rosn 
March  7,  1027 

Practicing  chiro- 
practic without 
a   license. 

June  14,  1927,  case  dis- 
missed. 

People 

vs. 
T.  L.  Wilson 

Brawley 
May  6,  1927 

Practicing  chiro- 
practic  without 
a  licen.sc. 

Found  guilty.  Fined  $50. 
^2.1  of  fine  suspended  pro- 
vided he  make  application 
to  the  Board  for  examina- 
tion. 

People 

vs. 
K.  F.  Diorks 

San   Diego 

December  2, 

1926 

1 

Practicing  chiro- 
practic  without 
a  license. 

February     5,     1927,     trial 

postponed.  Defendant 
called  to  Nebraska  by  ill- 
ness in  family. 

CHANGE  OF  NAME. 

Five  licentiates  have  recorded  a  clian<?e  of  name  by  marria«?e  during 
the  past  fiscal  year,  and  corresponding  entry  was  made  in  our  records. 

Former  name  Present  name  Change  made  in  our  records 

Elizabeth  Bush Elizabeth  Halloran September  13,  1926 

Ada  L.  L.  Marshall Ada  M.  Fry January       10,  1927 

Kathryn  M.  Rhodes Kathryn  M.  Douglass September  30,  1926 

Maude  J.  Smith Maude  Fuller September  30,  1926 

Jennie  L.  Tracy Jennie  L.  Taylor September     4,  1926 

LOSS  OF   LICENSE. 

A  new  license  was  issued  to  Carleton  McKee  Merrill,  who  attested 
that  his  original  license  certificate  was  destroyed  by  fire.  New  license 
issued  September  4,  1926. 

REGISTERED    CHIROPRACTORS    DECEASED. 


Anderson,  T.udwig  W. 
Barfield,  Estelle 
Bassett,  .Tames  E. 
Cloes,   Augustiis  B. 
Courdway.  John  William 
Graham,  Clarence  Edwiil 


Horner,  Frank  S. 
McBride,  Arthur  (J. 
Nebcl.  John  B. 
Schwab,  Reuben  Pliili 
Strayer,  William  A. 
Wren,  Earl  C. 

FORFEITURE   OF   LICENSE. 


On  March  2,  1926,  thoro  wore  80  persons  who  forfeited  their  licenses 
through  nonpayment  of  the  annual  renewal  fee.  Of  this  number  47 
have  since  had  their  licenses  restored.  Those  having  their  licenses 
restored  since  the  date  of  last  report  are : 

Batchelder,   Oertrudc  M.  Iligby,  Lawrence  O. 

Broadwell,  Alice  E.  Lochridgo,  Cassie  Wood 

Campbell,  Agnes  C.  Lyons,  Martha  E. 

Courtney,  J.  Fred  Miller,  Fred  C. 

Crow,  Thomas  B.  Nelson,   Kivind  M. 

Davi.s,  Ramon  Stevens  Troeger,  Richard  A. 

Drennan,  Valla  H.  Worthington,  Byron  G. 
Graham,  Beulah  M. 
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CALIFORNIA  STATE  BOARD  OF  (  IIIUOI'RACTIC  EXAMINERS. 


Tlie  follow  ill".'  iiaiiicd  pel-sons  forfeited  their  licenses  March  2.  1926, 
and  have  ai)i)lications  for  restoration  now  i)endin!i:: 

Harvey,  Kliziib«-tli  J.  Miller,  Jessie  (i. 


On  March  2,   1!>27, 
to  \)i\y  the  annual  tax. 

AllM'rt,    (IporKe 
r.ark.r,  Myrtle  B. 
liisliop,  Wilfred 
I'xiwiniin.  Uiiby  M. 
Brown.  Ja(X)b  Uhodes 
Cliristensori,  Albert  F. 
Clark.  Francis  J. 
I  iniiKla.'i.s.   Itird 
iMiraiit,  J.  Marshall 
Kd wards.  Homer  W. 
iJilmore.   Lillian  W. 
♦  Jilniore.   Lynn  I). 
H.irtford.   Anna   C. 
Hudson.  C.  C.  Olis 
.lalin,   Pauline 
.Jordan.   George   W. 


32  persons  forfeited  their  licenses  for  failure 
The  names  of  these  persons  are  as  follows: 

Let.son,   Samuel  B. 
LoUK,  Itussell 
.Meade.    Kstlier   Mabel 
Molony,   Wm.  John 
Oreo.  James  J. 
reiiiiington.  Huth  E. 
rriiigle,  Uoy  Joseph 
liirlimond,  Fred  C 
Srt»ville,  Nellie  A. 
Shane.   Raymond  L. 
Solid,  (Jeorge  L. 
Sturgis,  Josiah  R. 
Taylor,  Alice  Viola 
Taylor,  Paul  A. 
Turiibull.  Kmma  M. 
Willes,  (Jladys  Morning 


Below  are  the  names  of  tho.se  presons  -who  forfeited  their  licenses 
^[areh  2,  1927,  for  nonpayment  of  the  renewal  fee,  and  whose  applica- 
tions for  restoration  are  now  pending: 


Albert,   (Jeorge 
Barker,  Myrtle  B. 
Bowman.  Ruby  M. 
Pringle,  Roy  Joseph 


Richmond,   Fred   C. 
Scoville,   Nellie  A. 
Tnrnbull.    Fmma    M. 


Summary. 

ToUil  numlx-r  of  licen.scH  forfeited,  1!)27 32 

Number   forfeited,    192G,    and    still    unrestored 33 

Total  number  of  persons  without  licenses  because  of  failure  to  pay   the 

annual    tax    65 

Statement  of   Income  for  the   Period  July  1.  1926.  to  June  30,  1927,  of  the 
Seventy-eighth    Fiscal    Year. 
Ai>plication   fees — 

Kxamination $4,950  00 

Reciprocity   525  00 

Renewal  fees 1 4,0,'i4  00 

Reinstatement    fees 150  00 

Reindorsement  of  certificates 150  00 

Total    income $9,809  00 


FOURTn  ANNI'AL  REPORT,  1926-1927. 
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Statement  of  Expenditures  for  the  Period  July  1,  1926,  to  June  30,  1927,  of  the 
Seventy-eighth    Fiscal    Year. 


Function 


Materials     Salaries 

and  and 

I  supplies  I      wages 


Service 

and 
expense 


Property 

and 
equipment 


Total 


Administration — 

Hoard   niombei's 

Clerical    and    office 

Freight,  cartage  and  express 

Janitor    

Postage    

Printing 

Rent 

Secretary 

Telephone  and  telegraph 

Traveling    


Examinations — 

Board  members 

Engrossing  certificates 

Rental 

Correcting  examination  pa- 
pers     

Traveling    


$150  00 

$54  07  !    2,387  66 


$9  20 

25  52 

104  28 

250  00 


322  88 


$166  70 


1,000  00 


657  58 

25  00 

305  41 

138  71 


$376  95    $3,537  66    $1,515  70 
$170  00  


$23  20 
240  00 

502  96 
207  06 


Investigations,      Revocations 
and  Prosecutions — 


$170  00       $973  22 


Board   members 

General    expense — 

Legal    services 

Reporting  hearings- 
Special    agents 

Traveling — 

Board  members 

Special  agents 


Grand  totals- 


$210  00 


$148  60 

1,304  11 

546  48 


$150  00 

2,617  63 

25  52 

104  28 

250  00 

322  88 

657  58 

1,025  00 

305  41 

138  71 


$166  70  1  $5,597  01 


$170  00 

23  20 

240  00 

502  96 
207  06 


3,189  00 


266  97 

1,187  71 


$3,399  00  $3,453  87 


$376  95  $7,106  66  $5,942  79 


$166  70 


$1,143  22 


$210  00 
148  60 

1,304  11 

546  48 

3,189  00 

266  97 
1,187  71 


$6,852  87 


$13,593  10 


65098   10-27   3150 


Sta- 
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BY 
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OF 


BUREAU  OF  PURCHASES 

STATE  OF  CALIFORiNIA 


FOR  THE 

78TH  AND  79TH  FISCAL  YEARS 
JULY  1, 1926,  TO  JUNE  30, 1928 


Submitted  to  the 

Division  of  Service  and  Supply 

DEPARTMENT  OF  FINANCE 


BY 


W.  G.  McMILLIN,  State  Purchasing  Agent 
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OFFICE  ORGANIZATION 

WAUREX  G.  McMILLIX,  State  rmchasing  Ageut 

J.    F.   Mispley Deputy 

li.  E.  Hobart  (in  charge  of  San  Francisco  branch  and  stores) Assistant 

(Jrant  Goodale  (in  charge  of  Los  Angeles  branch) Assistant 

Gus  H.  Brudigan Buyer 

Chas.    L.    Peters Buyer 

Lowell    R.    Smith Buyer 

.Mrs.  M.  L.  Johnson Secretary  and  Assistant  Buyer 

Frank  J.  Lewis    (Sacramento) Storekeeper 

W'm.  L.  Meuser  (San  Francisco) Storekeeper 

COMMODITY    DIVISIONS 

Division  1 — Groceries,  produce,  meats  and  provisions ;  all  food  and  forage  supplies ; 
and  all  special  contracts,  handled  by  W.  G.  McMillin  and  assistant  buyer. 

Division  2 — Stationery,  office  supplies  and  equipment,  printing  supplies,  furniture 
and  household  equipment,  carpets  and  floor  coverings,  crockery  and  tableware,  handled 
by  J.  F.  .Misiiley. 

Division  3 — Dry  goods,  clothing,  boots,  shoes,  leather  and  shoe  findings,  drugs, 
chemicals,  scientific  and  surgical  equipment,  paints  and  oils,  handled  by  Gus  H. 
Brudigan. 

Division  4 — General  hardware  and  plumbing  supplies,  electrical  goods,  luml)er  and 
builder's  hardware,  farm  machinery,  kitchen  equipment,  etc.,  handled  by  Chas.  L. 
Peters. 

Division  5 — Highway  and  road  building  material  and  equipment,  automotive 
equipment,  cement,  rock  and  sand,  lubricating  and  burning  oils,  heavy  machinery  and 
equiitnient,  handled  by  T>oweII  R.  Smith. 


-6.^070 
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REPORT  OF  STATE  PURCHASING  AGENT 


I  hcrcwitli  submit  report  of  the  Bureau  of  Purchases  for  the  seveuty- 
eif^hth  and  seventy-ninth  fiscal  j'ears,  beginning;  July  1.  1926,  and 
closing  June  30,  1928. 

The  sequence,  in  which  the  varif)ns  matters  treated  of  in  this  rei)ort 
will  appear,  is  as  follows: 

First — Total  value  of  all  purchases  for  all  de{)artnu'nts,  commissions, 
and  institutions,  showing  the  total  expenditures  through  the  purchas- 
ing bureau. 

Srro7tfJ — The  report  of  the  San  P'rancisco  branch  of  the  bureau,  and 
llie  purchases  through  that  branch  for  the  Harbor  Commission. 

Third — The  report  of  the  purchases  made  by  the  Los  Angeles  branch 
of  the  purchasing  bureau. 

Fourth — The  total  business  done  in  the  stores  and  distribution  activi- 
ties in  San  Francisco,  Los  Angeles,  and  Sacramento. 

Fifth — The  total  cost  of  the  bureau  in  the  function  of  purchasing. 

Sixth — Cost  of  operating  the  stores  and  distribution  of  merchandise 
from  stores  in  Sacramento.  San  Ftvuicisco.  and  T;Os  Angeles. 

Respectfullj'  .submitted. 

AV.  G.  McMILLIN, 
State  Purcha.sing  Agent. 


PURCHASES  DURING  7eth  AND  791h  Fl 

CAL  VEARS  ARRANGED  AS 

TO  DEPARTMENTS  AND  INSTITUTIONS 

Departme 

Depwimenl  of  Pablic  WotIe 

1 

Agne» 

Mendocino 

Napa 

Nor.ol]< 

California 

Preston 

...^^ 

State 

State 

School 

School  of 

State 

Colony 

rai;n 
Motor  \chicle 

iaeUbK 

Hospital 

Hospital 

Hospital 

Hospital 

Hospital 

Arlult  Blind 

Cnlifonia 

Prison 

Blind 

for  Girts 

Industry 

School 

Bureau  of 
Printuig 

Highway 

.4rehilectm 
andoUiet 
Dingms 

nOisn 

1 

J72.625  93 

J1.675  97 

J6.008  26 

1         »».748n 

, 

21,416  18 

74:240  55 

5:840  19 

13,799  23 

8.618  27 

4.075  4! 

3.  Meat  ond  provisions 

149.006  01 

-1.668  65 

194.893  60 

171.880  87 

275,858  55 

119,029  06 

28.139  06 

33,573  99 

25.322  43 

51.470  87 

45.901  30 

43.404  85 

86,917  79 

51.720  27 

2.922  96 

14.848  06 

'288  34 
960  00 

2,0S9  80 
1.780  00 

'l',4i6'38' 

462  50 

5.096  17 

6.656  27 
3.0S3  05 

10.447  4; 

?:SJS 

5.732  36 
4.923  13 

S.  Grainsandfeed.-  .                                                          

'3;470  00 
7  474  54 
S.703  15 

15!381  00 
8,571  25 
6.734  54 

34.095  41 
1.657  SO 

7:220  43 

37.604  02 
13.070  00 
13,535  62 

42,073  85 

47,749  35 
'929  08 

34.349  42 
3  697  47 

19:382  02 
10:530  02 

'"''s;s 

16.118  05 
4.259  69 

8.160  00 
870  00 

21,807  92 
515  00 

1      III 

\ 

8,882  81 

3  15 

495  09 

071  55 

2.217  81 

4,690  85 

3,586  22 

777  17 

17  25 

57  75 

-'.'  l" 

478  12 

'280  00 

257  83 

38,8-8  19 

54  02 

30  00 

3,503  99 

9.063  21 

78197 

IK;"                  ,   ;: 

:;:.:,; 

20.227  10 
5.852  ,52 
UlS  33 

54,093  91 

40,594  71 

59,253  14 

40,050  78 

1.832  12 

48,334  25 

200.075  77 
'8',277'86' 

74.487  37 

'  28  60 

'■'18  35 

8ii"i5' 

-"" 

3.32I  61 

^"5  to 

2.800  91 

'394  38 

iISS? 

188  80 

nr.825  13 

lib 

11.   (Wk,T,  »,.l  ,I.L.J«;.rr _ _ _ 

'  701  43 

'711  02 

6,309  84 

3,517  56 

6.268  84 

7,634  21 

i.i.K  m 

8.115  33 

I'S  01 

'■"t  m 

"v'l'-^J  ■?*' 

4.<J0.>  00 

37  50 

19.780  13 
12.120  06 

6.777  57 

1.486I8M55 

25;i08  35 

"'"JSJ 

[j 

II.  Purnituro  anil  curpcto 

Ifi.  Stationery,  Bcbool.  janitor,  office  supnliea  equipment 

H.  Drugs,  du'iiiicala  unJ  hospital  BuppliM _ _ 

It.  ,pj|;";;""""""'"""'"»«                       ::::::::: 

Zlllll  23 
4.S58  52 
8.878  48 
4,519  00 

45.627  87 
6.071  38 

14,315  48 
5.612  88 

21512  85 
22.755  50 
5,232  24 
3,573  20 
4.007  46 

3.117  66 
5.061  74 

54J91  02 
18,926  35 

4!049  79 
279  17 

-.873  38 
19.505  14 

4^000  69 
1.995  10 
18.607  15 
4:443  03 
3,452  71 

25:027  66 
8.671  90 

39.'452  28 

1:311  30 
314  07 

13,695  03 
4.555  93 
10.108  92 

35:574  05 
9,889  37 

3,330  80 

1,398  75 

201  06 
2,656  27 

148  96 

14.395  25 
8,951  60 
5,586  17 

i|l 

40:463  62 

8,381  66 
8,032  84 

5:827  80 
16,361  47 
33.209  94 
S,116  97 
4:i80  65 

2:026  15 
382  84 

1.202  30 
1.551  85 

449  03 
390  50 

-M2  44 

3,232  12 

64  65 

2:700  80 
''"'o  50 

MSI  73 
8.067  17 
550  37 
33  54 
3,997  98 
1.462  82 
1,600  40 
1.286  69 

335  00 

"2".237'36 
1.580  00 
2.661  68 

9,208  99 
83.731  55 

150  59 
3:i70  00 

68.93165 
22.721  89 

39.697  X 
9.983  78 

91.830  69 
185.718  46 
126.987  73 

49:4«I  S 

tS2S 

54370  49 

5C247  85 
22.382  72 
31432  31 
1J8S  IS 

ill 

ll 

IS 
22 

a.  ii. :'  '                                                       

1.022  11 

1,197  94 

316  57 

772  80 

750  17 

;:';!  i'i 

M45 

ji-33 

5.'44«  49 

2:052  36 

113  32 
4.408  S9 

1,864  10 

■512  59 
2.325  87 

'43  87 

141  52 

280  09 

7'«7M 

lioolM 

33 

si  iv 

07  60 

ios'ss' 

43'OT 

i7"75' 

72  88 

7.519  53 

2,336  83 

4:682  59 

6'l8'.437  33 

70,984  88 

15,5X3  3« 

g 

a  i.;;',                     "                     — 

3.811  98' 

T.385'00" 

8.510  20 

4J5-5J,- 

1,652'ob 

l".5»6o 

833  00 

3.160  00 

1,43«  08 

''600  50 
19,880  08 
2,795  50 

'l'.B67'56' 

346'66" 

J:5f?i? 
I:f4l£ 

2.137  09 

10.086  91 
2.053  40 

380  00 

786  00 

24  30 

8S2.iS7«! 

s 

8».  .1.1 

'651  32 
^740  65 

20,588  58 

1.496  51 
910  00 
8,005  70 

'  39  52 

2.490  38 

"'■10.502  72 

'154  65 
1.858  78 

'imii' 

'47  70 

3.533  93 

3,686l5' 

746  09 
1.308  16 
7.056  26 

"""'lO.oio'88" 

ui'm 

'4'.257'94' 

'535  64 
07107 

''i?sa 

9.877  50 

557  42 

"iiss'iV 

670  02 
1.742  60 

""'l'6'.6B3'7i' 
639  25 

45  21 

432  25 
1.086  S2 

32"72 

1.738  05 
39152" 

258  32 
738  81 
2.507  85 

7.633  22 
130  00 

213  83 

sis 

1.130  81 

/.....-^.^^.. 

2.033  41 

85.306  35 
67J72  76 
1.570  26 

rM.878  19 
6,803  13 

42^663  23 

4.148  1; 

19,124  34 

sis 

39.ISI  17 

1 

>•■  lainiit, ;;:::.;:::..                      ::. 

2,840  36 

7.387  33 

5.123  51 

'219  65 

105.597  71 

37.  Cement  .,.                                                                          

jj-  |»J»?plaK». badge., etc.... - 

iJ-35' 

6M'25 

39904' 

232  69 
"2'',742'62' 

S.Tffi9l 

764  r.^  . 

4. 

Jf  Bo,k,,aS'aiiiBr.Vd 

41.  Cuiverte 

1.530  SO 

243  08 

833  26 

1.343  13 

178  70 

""iimW 

388'2i' 

'  60  38 
5.054  25 

Warn 

''381  77 
14,257  78 

l",897"i6" 

■3,9S7"96" 

'3'.367'62' 

2,634  i, 

H4".5-| 

iffiS     sifi^ 

24.780  60 

3SI.445  M 

« 

M.  Jute 

O.MO'OO 

V.26066' 

4.656'66' 

"o.S'oo" 

'5.55060" 

-JTOOO' 

's'.m'oo' 

5.35060 

4.711  72 

'8.466'66' 

"  ""i"4",6466o" 

63300 

0,532  00 

5,112  25 

6.150  00 

28.500  00 

10.000  00. 1 

11S.S00U 

&SS.110  46 

** 

„    Totals,... 

JS67.333  41 

1311.071  60 

1618.623  32 

8387,009  74 

...«""^'^ 

8570,703  76 

."""'", 

1532.783  01 

8311.113  57 

81.7-8,377  74 

8534,466  23 

S12.5.704  43 

878.831  17 

$326,318  56 

5177.854  78 

..'"'"^'°. 

S885.486  3fl 

liawi  7» 

Total  purehaea  for  Harbor  Commisaion.  (ace  Table  11  [ur  clnsaifiration) 

<I<  >.':,Ji;,  (- 

'"""^' 
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In  this  table  is  shown  the  total  values  of  each  line  of  commodities 
])urc'hased  for  each  of  the  institutions  and  larger  departments  as  indi- 
cated at  the  top  of  the  cohnun.  The  total  for  each  institution  or  depart- 
ment is  indicated  by  tlie  amovnit  at  tlie  bottom  of  each  column,  and  the 
total  i)urchase  in  each  line  of  commodity  is  shown  by  the  fijrures  in  the 
last  column  on  the  right  of  the  total  oi)])osite  the  commodity  on  lines 
numbei-cd  from  one  to  forty-three,  and  the  footing  of  the  last  column 
indicates  the  grand  total  or  value  of  all  purchases  for  all  institutions, 
departments  and  otiiees  of  the  state. 

Permit  me  to  call  your  attention  to  the  marked  increase  in  our  pur- 
chases over  the  hist  hiennium.  The  total  purchases  for  the  preceding 
biennium  was  $n,;]i;5, 590. .")().  while  the  total  for  the  present  biennium 
is  $18,027,635.42.  This  is  an  increase  of  $6,714,044.92,  or  approxi- 
mately sixty  per  cent  increase  in  the  quantity  of  business  going  through 
tlie  purchasing  bureau. 

There  are  two  causes  for  this  increase — the  natural  growth  of  the 
institutions  and  departments,  and  the  fact  that  all  purchases  for  the 
Division  of  Highways  are  now  being  handled  by  the  bureau,  and  the 
iniusual  increase  of  the  activities  of  the  Highway  Division  over  the  last 
year  of  tlie  biennium.  Doubtless  this  extended  program  will  continue 
during  the  next  several  years,  hence,  we  confidently  expect  no  decrease 
in  the  quantitj'  of  business,  but  on  the  contrarj'  there  will  probably  be 
a  further  increa.se  aside  from  the  natural  growth  of  the  institutions 
during  the  coming  biennium. 

To  give  some  idea  of  the  increase  in  business  in  the  purchasing 
bureau.  I  would  call  your  attention  to  the  increased  number  of  requisi- 
tions and  purchase  orders: 

Requisitions  worked  July  1,  1926,  to  July  1,  1927 24,571 

Requisitions  worked  July  1,  1927,  to  July  1,  1928 89,512 

Increase  for  one  year , 14,941 

Purchase  orders  issued  July  1,  192G,  to  July  1,  1927 38.242 

Purchase  orders  issued  July  1,  1927,  to  July  1,  1928 54,124 

Increase  for  one  year 15,882 

The  above  shows  very  clearly  an  increase  in  number  of  documents 
going  through  the  bureau,  commensurate  with  the  increase  in  volume 
expressed  in  dollars  and  cents,  and  further  indicates  that  the  most  of 
this  increase  occurred  in  the  la.st  year  of  the  biennium,  and  is  there- 
fore a  reflection  of  the  extended  and  intensive  ])i-ogram  of  the  Highway 
Division.  It  is  also  an  indication  of  a  continuance  of  tliese  activities 
and  expenditures  over  a  i)eriod  of  years  .sufficient  to  complete  tlie 
highway   program, 

TABLE    NO.   II 
PURCHASES   BY  THE    HARBOR   COMMISSIONER    BRANCH 
July  1,  1926,  to  July  1,  1928 

This  gives  the  total  purchas-es  made  through  the  San  Francisco 
branch  of  the  purchasing  bureau  under  supervision  of  Mr.  L.  E. 
Ilobart,  with  the  total  value  of  each  of  the  major  commodity  classifi- 
cations, and  the  total  of  all  commodities. 

1.  Automobiles  and  auto  trucks $ll,3ri3   67 

2.  Automobile   tires   and   tubes   2,061   73 

3.  Automobile  accesaories,  repairs  and  parts 3,467   81 
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Bolls  ; 

a..    Carrlagre,  stove  and  plow    (list  and  discount) $251  74 

b.  Machine,  regular  sizes    (list  and  discount) 1,617  93 

c.  M;ichliu-,    large    sizes     (pir    cwl.) 10,093   55 

d.  Mlsct'llaneoua    2,570  60 

Building  materials  and  specialties: 

n.  Asbestos   bearing   cement,    green    label    $920  00 

b.  Asbestos  pipe   covering,  sheet  asbestos .  813  30 

<•.  Litnp,    nKvrtar,    iilastcr,    i)iasterlng   libre :!17  77 

d.  Marble,   tile  and  chimneys   3,025  71 

e.  Miscellaneous     3G6  C9 

t.  Preservatives,   wood   and   metal,   creosote 10,458  74 

g.  Ready  roofing,  roofing  felts,  building  paper 2,028  32 

h.  Rock,  sand  and  gravel 15,624  41* 

tVment     

Chemicals,  adds  and  laboratory  supplies 

Clay  products : 

a.  Brick,   common  and   fire $578   39 

b.  BuildiiiK   tllo    (pariillon)    4   C2 

c.  Fire  clay,   fire   brick  cement 104    86 

d.  Vitrified  seWer  pipe 238   61 

Coal,  coke  and  charcoal 

Electrical  supplies: 

a.  Conduit     $7,724    49 

b.  Illuminating    fixtures,    etc.,    reflectors,    flashlights, 

street   lighting   fixtures 10.298  87 

c.  Eli-ctric    lamps    4,650  54 

d.  Miscellaneous     1,254  22 

e.  Switches,      panels,      cabinets,      controllers,      com- 

pensators       6,094  14 

t.     Wiring  devices,  and  material  for  same 5,055  74 

g.    Electrical    motors,    generators,    commutators    and 

repairs  for  same,   electrical   equipment 874  84 

Hardware  : 

a.  Hand  tools,  axes,  hammers,  saws,  wrenches,  flies, 

hacksaw    blades,    soldering    irons,    rasps,    pliers, 

screw   drivers,    ship   augers,    bit    braces $3,115   80 

b.  Shovels,   picks,   adzes,    pike   poles,    sledges,    mauls, 

peavies,   hoes,  asphalt   tainjiing   irons 543   54 

c.  Builders'   hardware,   screws,   nuts,    rivets,   cotters, 

metjil   washers,    hinges,    butts,   pile   dog   studs--  6,774   73 

d.  Handles,  all  kinds 382  33 

e.  Miscellaneous     7,292   09 

f.  Ship  chandlery 2.498  26 

Hose    packing,    belting,    rubber    and    leather    goods, 
belt   lacing,   gaskuts,    hose   fittings  and   glo>«eb-- 

Hospilal    supplies    

Janitor  supplies  and  chemicals  for  Janitor  use: 

a.  Brushes,    brooms,   handles  for  same $901    56 

b.  Cheinirals  and  soaps  for  cleaning  and   polishing, 

disinfectants     1.622  82 

c.  Miscellaneous 769  57 

d.  Taper  towels  and  toilet  paper 1,922  75 

e.  Rags  and  waste,  mop  yarn,  mop  handle." 2,101  19 

Lumber : 

a.  CreoBoted    lumber    $10,801   23 

b.  Hardwood     5,067   47 

c.  Millwork    609   04 

d.  Cre.n    piling    12,019   76 

e.  Cren.sot.d    piling    319.306    43 

f.  Sofiwood     218,504    40 

g.  Railroad   ties 4.222   93 

Machinery  and    equipment,    Inclndtng    repairs    for 
same : 

a.  Boilers     $1,146   18 

b.  M  ,,i.i,  .  tools,  lathes,  shapers,  drill  presses,  ♦tc.          6.312   49 

c.  us     10.668  86 

d.  Mture.  fixtures,  typewriters,  addlntc  ma- 

■■•"■r    .^.v.Ti.u-     ._ 4,682   31 

e.  I'l.ii.  il    driven    tools,    such   as 

di                                                .    etc 3.929  IS 

f.  Romi                                        ,,t  sweeping  equipment.  4,139  34 

g.    Special   aiiron   liandliiig   designs,   etc. .-.<.< . 6, 358  00 

.     Woodworking   equipment    13  90 


$14,433 


33,554    92 

132.299   46 

1.745   28 


926    48 
1.240   68 


35.958    84 


:0.606 


2.<76  6S 
246   92 


7.317   99 


^0.651    26 


37.14U    tl 


17.    Metals: 

a.  Iron  and  steel  castiriKS  and  forgings {1,347   40 

b.  Iron    and    steel    plates,    bars,    structural    shapes 

including  tool   steel 6,939  09 

c     Iron   and   steel   sheet,   black    and   galvanized   and 

blue   annealed    11.032   16 

d.    Nonft-rrous      metals,       brass,       copper,       babbit, 

solder,   etc.   2,601   82 

$21,920   47 

IS.    Miscellaneous    2,577  77 

19.  Office  supplies  and  drafting  room  supplies 4,160  81 

20.  Blueprints  and  films 1,788   l."; 

21.  Oxygen  and  acetylene: 

a.  Gas    J2.714  96 

b.  Supplies  and  equipment 568  77 

3,283   73 

22.  Oil  and  oil  products: 

a.  Asphaltlc    cements    $2,068   69 

b.  Diesel    oil   297   03 

c.  Fuel    oil    124,417  92 

d.  Gasoline,  kerosene,  distillate,  signal  oil 7,288  78 

('.    liUbricatinsr  oil,   grease,  graphite 3.147  08 

f.     Street   asphalt    (hot)    17.344  78 

1. '54. 564    28 

23.  Paints,  supplies  and  glass: 

a.  Brushes    $1,097  74 

b.  Colors,   di-y  and   in   oil 437  36 

c.  Mi.xed    paints,    enamels,    washable    wall    paints 2,949  47 

d.  Glass,   all   kinds   2,854  27 

e.  Linseed  oil,  turpentine,  shellac,  varnish,  etc 3,161  12 

f.  Pigment,  red  lead,  white  lead,  whiting,  etc 7,463  30 

g.  ^liscellaneous,  wood  filler,  tallow,  wax,  putty _  501  78 

18,465    04 

24.  Plumbing  and  steam  supplies: 

a.  Fixtures,   plumbing,   sinks,    lavatories,   etc $1,743  50 

b.  Pipe   fittings,   cast  and  malleable   10,320  71 

c.  Steam    specialties    231   11 

d.  Tubes    (boiler  and   condenser   stray   bolts) 139   49 

e.  Valves    (all  kinds),  parts  for  same 1,337   73 

f.  Miscellaneous    968  69 

14.741    23 

2r>.    Railroad  specialties : 

a.  Parts  and  repairs  for  railroad  equipment $6,977   34 

b.  Rolling  stock;   locomotives,   cars,   tires,   etc 4.937  52 

c.  Rails,  frogs,  switches,   joints,  etc 134,908  66 

d.  Plailroad  spikes  and  bolts,  plates,  tie  rods 11.938  40 

15S.7fit    92 

26.  Rope  and  twine,  manila  and  cotton,  B.C.,  etc. : 13.353  72 

27.  Wire  products: 

a.  Nails,  brads,   spikes,  staples $7,607   37 

b.  Wire   rope,    clips,    thimbles    5,289  31 

c.  Electric  wire,  rubber  covered.  W.  P.  cable 9,901  32 

d.  Wire,   black,   galvanized,   brass,   gutter   broom 126   15 

e.  Wire  cloth,  hardware  cloth,  screens,   etc 862  28 

23.786    43 

$1,293,084  79 
TABLE    III 

Purchases   made    by  the    Los   Angeles   office   from 
July  1,  1926,  to  July  1,  1928 

Subsistence    $57,677   65 

Grain  and   feed   26.916  29 

Hose,  belting  and  miscellaneous  rubber  goods 937  79 

Crockery  and  glassware 2,038  61 

Kilchf-n    wiuii>nienl    4.553    94 

Furniture  and  carpets 43.153   20 

Stationery    7,745   52 

Hospital  and   drug  supplies 4,241   29 

I'aint   and   oils   14,759   06 

Oils,   burning  and    lubricating 18,855   44 

Plumbing  and  hardware 78.278   56 

Electrical    supplies    14,129   44 

Denial    supplies   948  71 

Sporting  goods 1.349   20 

Live  stock    8.945  00 

Automobiles  and   accessories   34,290  25 

Machinery  and  equipment 17,309   26 

Farm    implements 2,534  62 

Building   materials   94,589   49 

Lumber    88.083   49 

Miscellaneous    137,909   72 

Totals    $659,246  44 
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This  table  pives  the  total  purchases  made  by  the  Los  Angeles  office  of 
this  bureau  operated  under  the  supervision  of  Mr.  (Irant  Goodale. 

It  must  bo  l)onie  in  mind  thut  this  does  not  indicate  the  total  pur- 
chases made  by  the  bureau  in  the  Los  Angeles  market,  but  only  that 
portion  where  it  is  not  deemed  necessary  to  secure  <|Uotati<)ns  from 
markets  outside  of  Los  Angeles.  All  large  contracts  and  ])urchascs  of 
large  quantities  of  merchandise  on  wliich  it  is  deemed  advisable  to 
secure  ccmipetitive  jn-ices  from  other  markets  than  Los  Angeles,  are 
handled  by  the  main  ofiice  and  jn'ices  requested  from  dealers  and  manu- 
facturers located  in  the  several  large  trade  and  manufacturing  centers, 
and  awards  are  made  to  the  lowest  and  best  bidders,  transi)ortation  and 
cost  of  delivery  considered. 

We  recently  compiled  a  list  of  figures  showing  awards  made  to  the 
bidders  in  Los  Angeles  and  vicinity,  which  showed  business  amounting 
to  ai)proximately  $1,().'{2.:U)4.84  during  this  biennium.  This  business 
was  awarded  in  the  main  olKice  to  the  Los  Angeles  section  in  ccmipctition 
with  j)rices  secured  from  other  sections.  Add  this  to  the  purchases 
made  by  the  Los  Angeles  oflKce,  and  it  gives  the  total  placed  in  the 
southern  metropolis  of  ai)proximately  $2, 291, ."351. 28. 

It  is  not  consistent  with  economy  of  operation  for  our  office  to  keep 
accurate  records  .showing  quantity  of  business  ])laced  with  each  whole- 
sale center.  We  have  no  interest  in  the  distribution  of  the  business  of 
the  State  of  California  from  a  sectional  or  geographical  ])oint  of  view. 
All  we  are  concerned  with  is  to  give  every  reliable  concern,  which  has 
filed  with  us  a  request  to  bid,  a  chance  to  })re.sent  his  projiosition,  and 
fair  treatment  in  the  award.s,  based  upon  price,  (luality  and  service,  is 
given  all.  We  did,  however,  as  above  .set  forth,  make  a  ])artial  survey 
of  awards  at  the  request  of  our  Los  Angeles  representative. 

This  survey  shows  that  in  proportion  of  state  i)opulation  of  wards 
in  institutions  located  in  the  south,  the  Los  Angeles  bidders  are  getting 
about  their  proportion  of  the  entire  business,  as  the  highway  intensive 
program  has  been  confined  almost  entirely  to  the  northern  end  of  the 
state  during  the  last  summer,  the  winter  program  being  emphasized  in 
the  south. 

TABLE    IV 

Sales,   Stores    Division,   July   1,    1926,   to   July    1,    1928 
1926: 

July $31,302  69 

August    1S.;M7  25 

September     26.46.1  25 

October     27.778  05 

November    13,954  60 

December    24.129  31 

1927: 

January    42.243  23 

KfbruJiry    1 4.936  62 

Mnrch 37.087  36 

April     24.568  15 

May     .- 20.293  80 

June    32.751  62 


Total     $314,427   83 

July     ._. $22,654   89 

Aujrust    19.372   08 

September    36.385   64 

Octobor 29.685    96 

November    23,276   77 

December     26,059   74 
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1928: 

January    $42,789   26 

February    14.906   09 

March 35.906   66 

April 38.287  22 

May     26.677    43 

June    40,350  18 


Total    $356,351  92 


Total  two  years $670,779  75 

The  foregoing'  table  shows  the  total  .sales  from  our  stores  in  Sacra- 
mento, San  Francisco  and  Los  Angeles  for  the  entire  biennium. 
(Location  of  stores — Capitol,  Sacramento;  Ferry  Building,  San  Fran- 
cisco; Associated  Realty  Building,  Los  Angeles.)  In  billing  these 
goods  to  the  various  institutions  and  departments,  we  have  added  to 
our  cost  laid  down  in  our  stores,  approximately  5  per  cent,  to  cover 
handling  and  distribution  costs,  keeping  separate  the  function  of 
purchasing  and  the  function  of  stores  and  distribution. 

TABLE  V 

Cost   of   Operation    of   the    Purchasing    Function,   July    1,    1926,   to   July    1,   1928 

Main  office: 

Printing     $5,186   75 

Salaries    95,008  25 

Fixtures     634   44 

Supplies    1,787  90 

Postage    7.518   80 

Traveling    expenses    2,367  95 

Telephone  and  telegraph 4.635   35 

Automobile    1.734   44 

Testing    charges    989   39 

Miscellaneous    557   81 


Total  cost  of  purchasing  function $120,421  08 

Total    purchases   $18,027,635   42 

Percentage  of  cost  of  operating  purchasing  function,  .67  per  cent. 

The  above  table  shows  the  cost  of  operating  the  function  of  purchas- 
ing the  va.st  amount  of  merchandise  shown  in  Table  I,  also  percentage 
of  cost  based  upon  total  business  performed. 

TABLE   VI 

Cost   of  Operating   Stores  and    Distribution,   July   1,    1926,   to   July   1,   1928 

Salaries   all    stores    $31,655   55 

Freight  and  drayage 4.389  93 

Material  and  supplies   170  55 

Equipment    58  03 

Total    $36,374  06 

Total  amount  of  business  done  by  stores 670.779  75 

Gross    cost    of    operating    stores    $36,274  06 

Cash  discount  two  years 3.909   08 

Net  cost $32,364   98  =  4.67  % 

In  above  table  is  shown  cost  of  operation  of  the  stores  of  this  bureau 
as  well  as  cost  of  distribution ;  also,  percentage  of  cost  of  stores  and 
distribution  as  based  upon  the  total  business  done. 
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THIRD  ANNUAL  REPORT 

OF 

STATE  ATHLETIC    COMMISSION    OF  CALIFORNIA. 


To  the  Honorable  C.  C.  Young, 

Governor  of  State  of  California,  and 

To  the  Legislature  of  the  State  of  California: 

Pureuant  to  the  provisions  of  section  2  of  an  act  appiovcd  by  the 
electors  of  the  State  of  California  on  November  4,  1924,  entitled,  "An 
act  to  authorize  boxing  and  wrestling  contests,"  the  State  Athletic 
Commission  of  California  presents  herewith  the  third  annual  report  of 
its  proceedings  and  activities  beginning  on  the  first  day  of  December, 
192G,  and  ending  November  30,  1927. 

Since  the  creation  of  this  Commission,  January  1,  1925,  the  sum  of 
$41(5,079.91  has  been  paid  into  the  state  treasury  from  the  5  per  cent 
state  tax  imposed  upon  boxing  and  wrestling  clubs  and  the  license  fees 
of  referees,  managers,  box(n-s,  seconds,  trainers,  timekeepers,  physicians 
and  wrestlers. 

In  this  period  of  time  (three  years)  the  operating  expenses  of  the  Com- 
nn'ssion  amounted  to  §77,387.00,  so  the  State  of  California  has  profited 
to  the  extent  of  S338,092.85  from  the  Boxing  Law.  The  money  thus 
collected  can  go  for  no  other  purpose  according  to  the  initiative  measure 
than  the  erection  and  maintenance  of  California  veterans'  homes. 

The  legislature  at  its  last  session  appropriated  S171,000  from  the 
Athletic  Conunission  Fund  for  the  erection  of  barracks  at  the  Veterans' 
Home  at  Yountville.  Construction  of  these  barracks  will  begin  about 
March  1,  1928. 

COM.MlS.SION    11ECEIPT.S. 

Tlie  receipts  of  the  Commission  for  the  third  fiscal  year  were  $135,298.30, 
which  is  somewhat  less  than  the  receipts  for  the  first  and  second  fiscal 
years,  due  to  the  fact  that  s(>verai  more  out-tloor  shows  were  held  in 
the  two  previous  years  than  in  the  one  just  passed. 
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The  monthly  detailed  report  of  the  Coinmission's  receipts  is  given 
herewith : 

1926— December  S12.()7.S   l«i 

1<)27-  .lamiiirv.                                          1:^191   01 

Fchni.uv  11,27S  27 

March  13.57")  92 

April - 10,279  01 

Miiv S,t99  (i4 

.June _ 9,4.j()   14 

.July 12,411  (Hi 

Auirust _  12.552  50 

September .._ !0.()S2  30 

()ct()l)er _ S,.S57  46 

November 12.4S2  20 

Total  SI 35,298  36 

HOX    OFFICIO    RIX'EIPTS. 

It  may  be  interesting  to  know  that  during  the  third  fiscal  year  the 

sum  of  $2,449. 020. 02  was  paid  into  the  box  offices  of  the  various  boxing 
and  wrestling  clubs  in  California,  segregated  monthly  as  follows: 

1920— December .  §145.031  85 

1927  -.lanuarv ._  102.094  51 

Februarv 1S5.219  75 

March          ..    .      234. 93S  20 

April ..„    .  211,405  53 

May 170.125  35 

June 198,0.55   11 

.lulv 215.319  86 

August 210.119  .58 

September 209..535  27 

October 109.984  .59 

November i 207, .537  04 

Total  §2,449,026  62 

ATTENDANCE, 

During  this  same  period  1, (595, 749  jieople  pa.s.sed  through  the  gates 
of  the  bf)xing  and  wrestling  clubs  in  California,  as  the  monthly  record 
of  attendance  shows: 

1926— December 108,211 

1 927-. lanuarv  118.0.57 

FebrUMiv  128.731 

March  170.944 

April  I4I.()13 

May  127,100 

.luiie  1  I  1.5(»5 

.bily 1.52,2.50 

Augu.st.  109.(i90 
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Sci)t(Mnher..._ 149,804 

Octohor 127,434 

Xovoiiibor 150,714 


Total .._. 1,695,749 

SHOWS    HKLU. 

Following  is  the  number  of  shows  held  in  Califoinia  monthly  during 
the  period  covered  in  this  report: 

1920— December j 81 

1927— .lanuarv 75 

February 82 

March . 108 

April 105 

Mav : 98 

June 102 

Julv : 92 

August 98 

Sept  ember ^ 103 

October _._ . 93 

Xovemljer 98 


Total-.  1,135 

Every  one  of  the  above  shows  was  held  under  the  direct  supervision 
of  the  Athletic  Commission  with  a  state  boxing  inspector  in  charge  as 
required  by  law.  These  contests  have  been  entirely  free  from  brutality, 
and  in  every  instance  the  official  referees,  under  direction  of  the  Com- 
mission, have  promptly  terminated  all  contests  when  it  became  apparent 
that  the  contestants  were  unevenly  matched.  Boxers  are  subjected 
to  a  thorough  physical  examination  eight  iiours  before  the  contest  and 
physicians  are  in  attendance  at  the  ringside  at  all  times  when  a  boxing 
contest  is  in  progress,  empowered  to  order  the  referee  to  end  the  bout 
before  anything  serious  might  happen. 

LICENSES    ISSUED. 

All  licenses  issued  1)}'  this  (commission  are  given  out  and  based  on  a 
calendar  year,  from  January  1,  1927,  to  November  30,  1927,  the  following 
lunnber  of  licenses  being  issued — to  wit: 

('lul)s  (boxing  and  wrestling), . 81 

Referees 70 

Managers 310 

Boxers 1 -  2.12.') 

Seconds .lis 

Tinu'keepers  .")."> 

Physician^  (IS 

Trainers  1 

Matchmakers 1.") 

Wrestlers • 79 
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FIXKS. 


Section  10  of  tlic  initiative  niox'^ure,  "The  refcrco  shall  have  power  in 
liis  discretion  to  declare  forfeited  any  prize,  rennuieration  or  purse,  or 
any  part  thereof,  helonpinn  to  the  contestants  or  one  of  them,  or  any 
part  of  the  gate  receipts  for  which  said  contestants  arc  competing,  if  in 
his  judgment  such  contestant  or  contestants  are  not  honestly  competing." 

In  accordance  with  the  power  given  the  referees  under  the  law,  the 
sum  of  .?1,24U..S2  was  declared  forfeited  and  the  same  has  been  deposited 
to  the  credit  of  the  State  Athletic  Commission  Fund  with  the  State 
'I'leasurer. 

Tlie  .sum  of  $3,070  has  been  imposed  upon  clubs,  boxers,  managers, 
seconds  and  others  in  fines,  in  addition  to  suspension  for  infractions  of 
the  rules  of  the  Commission,  This  also  has  been  deposited  to  the  credit 
of  the  State  Athletic  Commi.ssion  Fund  with  the  State  Treasurer. 

SUSPEX.SIONS. 

The  following  shows  that  338  suspensions  were  imposed  upon  those 
connected  with  the  boxing  and  wrestling  gam(>  and  the  reasons  therefor: 

Non-appearance^     .        ^ 10.) 

Ill  ami  unavailable.      _    _ ...  S2 

Fouling _ 50 

Stalling  and  rough  tactics 35 

Physically  unfit. 30 

Infraci ion  of  commission  rules 25 

Accused  of  crime . ^> 

Under  18  years  of  age.__            „                      2 

Total  suspensions 33S 

This  is  a  very  creditable  showing  considering  the  fact  that  there 
were  1135  shows  and  an  average^  of  ten  to  twelve  boxers  participated  at 
each  contest.  As  noted  above  S2  of  the  33S  suspensions  were  on  account 
of  the  boxers  being  ill  and  unavailable,  and  30  physically  unfit. 

In  formulating  rules  and  regulations  deemed  nece.s.s;iry  by  the  Com- 
mission for  a  proper  enforcement  of  the  law,  the  .safety  and  convenience 
f)f  the  public  has  always  been  uppermost  in  the  minds  of  the  Conuni.s- 
missioners.  Boxing  and  wrestling  today  is  in  ju<  healthy  and  sound  a 
condition  as  it  ever  was,  due  to  the  continual  demand  on  the  part  of 
this  Connnission  for  respect  and  obcdeince  to  the  rules  and  regulations. 
The  greatest  evil  of  all,  betting,  it  is  gratifying  to  re|)ort,  has  been  reduced 
to  practically  a  minimum  by  the  enactment  of  a  rule  prohibiting  certain 
known  undesirable  characters  admission  to  club  premises  and  hoUling 
licensed  clubs  to  strict  accountability  for  a  rigid  enforcement  of  the 
.same. 
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S40,000    APPROPUIATED. 

Section  15  of  the  initiative  boxing  and  wrestling  act  reads:  "All  moneys 
to  the  amount  of  fortj'^  thousand  dollars  annually  are  hereby  appropriated 
to  be  used  to  defraj'  the  expenses  of  the  Commission  and  to  pay  the 
■5  alaries  of  the  officers  and  employees  provided  for  herein." 

The  detailed  financial  statement  of  this  report  shows  that  the  sum 
of  S33,787.72  was  spent  in  the  dcfrajdng  of  salaries  and  expenses  of  the 
Commission  for  the  third  fiscal  year  which  is  $6,212.28  less  than  the 
legal  amount  that  may  be  expended  in  one  fiscal  year. 


FINANCIAL   REPORT. 

Appended  hereto  and  transmitted  herewith  is  a  financial  report  of  the 
third  fiscal  year  from  December  1,  1926,  to  November  30,  1927. 


STATEMENT  OF  INCOME. 

S'';  slate  tax J102,297  54 

Club  licenses 4,765  00 

Referee  licenses 1,700  00 

M anaKer  licenses 7, 775  00 

Boxer  licenses 10.760  00 

Second  licenses 2,330  00 

Pliysician  licenses - 355  00 

TinickeeiMT  licenses 255  00 

'1  rai  ner  license - - 5  00 

Matchmaker  licenses 375  00 

Wrestler  licenses 370  00 

Fines 3,070  00 

Purses  confiscated  by  referee 1,240  82 

Grand  total $135,298  36 


STATEMENT  OF  EXPENDITURES. 


Function 

Materials 

and 
supplies 

Salaries 
and 
wages 

S.^rvice 

and 
expense 

Property 

and 
equipment 

Total 

Administration: 

11.952  29 
23  06 

$3,600  00 

$I,8U  46 

350  59 

2,862  01 

2,910  00 

605  78 

1,663  90 

$2,703  08 

$10  096  83 

373  65 

2  862  01 

Rent    

2910  00 

605  78 

1  663  90 

Total  administration  exjwnse 

Inspections: 

$1,975  35 

$3,600  00 
$6,200  00 

$10,233  74 

$8,027  48 

442  02 

6  05 

$2,703  08 

$18,512  17 
$14  827  48 

442  02 

6  05 

$6,200  00 

$3,600  00 
6.200  00 

$9,075  55 

$10,233  74 
9.075  55 

$15,275  55 

$1,975  35 

$2,703  08 

$18512  17 

15  275  55 

$1,975  35 

$9,800  00 

$19,309  29 

$2,703  08 

$33  787  72 

STATEMENT  OF  ATHLETIC  COMMISSION  FUND. 

State  Athletic  Commiuion  Fund t.'i38.442  85 

Administration 18.512  17 

InsixTtinni" ...... 15.275  55 

Ilevolviiig  Fund 250  UO 

Drpart mental  income $1.'J5.21I8  36 

Accumulated  ucminaome 237,182  21 


Total!.        .    $372.480  57       $372.480  57 

All  of  which  is  respectfully  submitted. 

STATI-:  ATHLETIC^  C()MMISSI(3N  OF  CALIFOHXIA. 
Louis  Alm(;rf:n',  Chairman, 
Seth  W.  p.  Strelinger,  Commis.sioner, 
Chas.  F.  TR.\UNr.,  Commissioner. 

Walter  A.  Yarwood.  Secretary. 
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FIRST  ANNUAL  REPORT 


OF  THE 


State  Board  of  Barber  Examiners 


OF  THE 


State  of  California 


TERM  ENDING  JUNE  30,  1928 


MEMBERS   OF    BOARD 

JOSEIMI  T.  HAYWOOD,  President San  Francisco 

C  L.  BUTTS,  Director  of  Examinmtiona Los  Anodes 

C.  E.  RYNEARSON,  Secretary Marysville 

Address  428  State  Office  Building,  Sacramento,  California 


FIRST  ANNUAL  REPORT 

OF  TMK 

STATE  BOARD  OF  BARBER  EXAMINERS 

OF 

CALIFORNIA 

To  the  Honorable  C  C.  Young, 

Governor  of  State  of  California,  (iiid 

To  the  Legislature  of  the  State  of  California: 

Pursuant  to  the  provisions  of  section  '21,  cliaptcr  S')'A,  Statutes  of 
1927,  approved  on  May  31,  1927,  an  act  f-overning  the  practice  of  har- 
bering  in  the  State  of  (.'alifornia,  the  State  Board  of  Barber  Examiners 
presents  herewith  the  first  annual  report  of  its  activities  and  proceedings 
beginning  en  the  twenty-second  day  of  August,  1927,  and  ending  on 
June  30,  1928. 

Dp  to  and  including  June  30,  1928,  the  board  has  collected  a  sum  of 
$51,607,  Avhich  has  been  deposited  into  the  slate  treasury  in  a  fund 
known  as  the  State  Hoard  of  Barber  Examiners'  Fund.  This  amount 
is  the  receipts  of  fees  on  apprentice  licenses,  barber  licenses.  ai)prentice 
examinations,  barber  examinations  and  educational  tests  as  pi'ovided 
for  in  the  (Jalifornia  barber  law. 

In  this  period  of  time  the  operating  exi)cnses  of  the  board  were 
$26,215.42.  Thirty  examinations  have  been  iu'ld  throughout  the  State 
since  the  first  examiiuition  on  Jarniaiy  4,  192S.  Tlu're  have  been  one 
hundred  and  sixty-six  sliops  closed  temporarily  in  tlie  State  on  account 
of  insanitary  couditions.  We  are  proud  to  report  that  the  majority  of 
these  shops  are  again  operating  in  accordance  witii  the  sanitary  require- 
ments. F(nir  hundred  and  two  barbers  in  tins  state  have  refused  to 
ap{)Iy  foi-  license  owing  to  the  fact  that  they  were  drug  users  or  had 
some  communicable  disea.se  and  could  not  make  the  necessary  affidavit 
in  order  to  qualify  for  license. 
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Tln'  iiiontlily  (lt'tail«Ml  report  of  the  hoard's  receipts  follows: 

SKI'TKMHKR: 

Harber    lict-nses    (blaiikit    form) $4,200   00 

Apprentire  licenses    (blanket   form) 9  00 

OCTOBEU: 

Uailier    licenses    (blanket    form) $27.614  00 

Apprenllces    llcensts     (blanket    form) . 307   00 

NOVKMBKR: 

Harber   llcen.ses    (blankit    form) $1,388   00 

Apprentice   licenses    (blanket    form) 30  00 

Apprentice    examinations    25   00 

Journeyman   examination    witli   permit 720  00 

Journeyman  examination  without  permit , 80  00 

DB("KMnER : 

Harlii-r    licenses    (blanket    form) , $96   00 

Ai>prentice   licenses    (blanket    form) '. 5   00 

Apprentice    examinations    30  00 

Journeyman   examination   with   permit 1,340  00 

Journeyman    examination    without   permit 10  00 

Eflucatlonal    test    examinations 27  00 

1928 
JANUARY: 

Harber    lic.ns.-s    $146   00 

Apprentice    licenses    2  00 

Apprentice    examinations    90   00 

Journeyman  examinations  with  permit 2.890  00 

Journeyman    examinations    without   permit 80   00 

Educational    test    examinations 144   00 

KEBltlARY: 

RarlH-r     licenses     $438   00 

Apprentl<'e  licenses 2   00 

Ar>prentice  examinations    60   00 

.lourneyman  examinations  with  permit 2,230  00 

Journeyman    examinations    without    permit 290  00 

Educational    test    examinations 72  00 

AlARlCH: 

Harber  licenses $|72   00 

Apprentice    licenses    19   00 

Apprentice    examinations    100  00 

.Iiiurneym.'in   examinations   with   permit 1,980  00 

Educational   test   examinations 84    00 

Journeyman    examinations    without    permit 530  00 

AI'RIL: 

Barber    licenses    $174    00 

Ar>prentice    licenses    16   00 

Apprentice    examinations    95   00 

Journeyman  examln.itlons   with   permit 1.240   00 

Journeyman    examinations   without    permit 1,000   00 

Educatk'ii:ii    t.-;t    examinations 78  00 

MAY: 

Harber   llcnises    _. ,  $312  00 

Apprentice    licenses    23   00 

Apprentice    examinations 190  00 

Journeyman  ••xaminatlons  with  permit 740   00 

Journeyni.-in    exaniliiatlnn.s    without    permit 550  00 

Kducational    test    ex.iminatlons »_..  117   00 

jrXK: 

Harber     licenses     $594    00 

Apprentice    licenses     , 34   00 

Apprentice    examlnatlonM    JJJJ  145   00 

.I'Miriuytiuin  examinations  with  permit 1,020   00 

Educational    test  examination*..- ,  69  00 


$4,209   0« 


27,921    00 


2,243   00 


1,508   00 


8.352   00 


3,092   00 


2,885   00 


2.603   00 


1.932    00 


1.862  90 
9&1.607   00 


Following  is  a  detailed  report  of  expenditures  from  September,  1927, 
to  Deeemher,  1927,  inclusive,  and  January  1  to  June  30,  1928,  inclusive: 


Material 

and 
supplies 


Function 

ADMINISTRATION— 
Board  members-       $14   70 

263   83 


Clerical  and 

office 

Postase 

FYinting    1,232   34 

Miscellaneous  __    

Extra   help 

Rent     


Salaries 

and 
wages 


13.870   98 
1,045    (»0 


464   00 


January,   1928— 
Administration. 
Investigations    _ 
Examinations     _ 

February,   1928 — 
Administration- 
Invostiffations    - 
Examinations    _ 

March.   1928 — 
Administration - 
Investigations    _ 
Examinations     _ 

April,  1928 — 
Administration - 
Investigations    _ 
Examinations    _ 

May.   1928 — 

Administration  _ 
Investigations  ■  _ 
Examinations    _ 

June,  1928 — 
Administration  _ 
Investigations    _ 
Examinations    _ 


558  3< 


89   90 


6   64 


3   35 


9   15 


215    44 


1.269   00 


1.225    00 


1.220   50 


1,325   80 


1.350   00 


Service 

and 
expense 


$320   69 


53  13 
805   00 


25   00 

'ies'oo 


122    44 

192  31 

40  00 


107  66 
914  04 
448   00 


Property 

and 
equipment 


Sub- 
total 


87  20 
6  00 


82  25 

577  68 

48  00 


34  SO 

4  03 

476  00 


404  20 

1,480  06 

787  92 


$573  97 


1,869  28 


135  12 


$4,206  37 

1,935  93 

805  00 

1,232  34 

25  00 

464  00 

165  00 


3,819  09 

192  31 

40  00 


1,557  68 
914  04 
448  00 


105  56   1,359  20 


233  55 


r05  53 


20 
6  00 


1,539  55 

577  68 

48  00 


1,369  75 

4  03 

476  00 


2,675  17 

1,480  06 

787  92 


Gross 
total 


$2,393  72   $13,017  28   $7,286  97   $3,517  45 


$8,833  64 


4,051  40 


2,919  72 


1,152  40 


2,165  33 


1,849  70 


4,943  15 
$26,215  42 


You  will  note  in  the  forejroinp:  report  of  expenditures  that  from 
St'ptcmher  to  December  'M,  1927,  inclusive,  we  have  covered  the  entire 
«'xpt'ns('s  under  the  various  items  under  administration  up  to  January  1, 
192S,  when  we  began  making  our  month Iv  statements. 


STATEMENT   OF    INCOME 

September    16,    1927,    to    June    30,    1928,    Inclusive 

.lonrnt'yman    examinations    with    permits $12,160  00 

Barber    licenses    35,134  00 

591  00 

2,540  00 

140  00 

447  00 

595  00 


Educational   tests 

Journeyman   examinations   without  permits. 

UarbtT  student   examinations 

Apprentice    licenses    

Apprentice   examinations    


$51,607   00 
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STATEMENT   OF    EXPENDITURES 
September  16,   1927,  to  June  30,   1928,    Inclusive 


Kurutiun 
A  I  )M  I  MS  TU  ATH  )N — 
Hicirtl    iiu-iiilitTS 


Mati-ri:tl 

and 
supplies 


$14    70 
365   64 


Clerical    and    office 

I'listaKe 

I'rintiiiK 2,013    38 

Misi-ellaneous     

l-;\tra   lit'lp 

H«nl     

CarlaKe    and    express 

Telephone    and    Telegraph.     


Salaries 
and 

wages 


19.270   9S 

3,;::;o  so 


525  60 


Service 

and 
expense 


$4:52   37 

73    05 

1,025    89 

~'"29"80 

"'550'00 

12    00 

102    62 


Properly 

and 

equipment 


$3,517    43 


Total 


$!).718  05 

7.176  94 

1,025  89 

2,013  38 

29  80 

r.25  60 

550  00 

12  00 

102  62 


$2,393    72      $13,017   28      $2,225   73      $3,517    45      $21,154    18 


KX  A  M 1  NATIONS — 
Traveling  expenses 
Kent     

Assistants     

Typing  questions   _. 


I.NVKSTIGATIONS 


418  42 

1,351  50 

20  00 

16  00 

$1,805  92 
3,255  32 


418  42 

1,351  50 

20  00 

16  00 

$22,960  10 

3,255  32 

$J»;.215  4  2 


$2. :{!»:<  72   $13,017  28   $5,061  24   $3,517  4.' 

All  of  wliicli  is  rcsix'ctrully  sul)mitt(Ml. 

STATP:  liOAKI)  OF  HAHHKH  KXAMI.XEHS 
OF   CALIFOHXIA 

.1.  T.  IIavwooi),  President 

('.  L.  HiTTs,  Director  of  Examinations 

C.  E.  KYNtL\KsoN,  Secretary 


61.')44      8-28      I,C60 


SECOND  ANNUAL  REPORT 


OF  Till-; 


State  Board  of  Barber  Examiners 


OK  THK 


State  of  California 


TERM  ENDING  JUNE  30,  1929 


MEMBERS  OF   BOARD 

JOSEPH  T.  HAYWOOD,  Presidenl San  Francisco 

C.  L.  BUTTS,  Director  of  Examinations I^s  Angeles 

C.   E.   RYNEARSON,    Secretary Marysville 

Address  428  State  OtKce  Building,  Sai  raiueuto,  California 


70119 


SECOND  ANNUAL  REPORT  OF  THE  STATE  BOARD  OF  BARBER 
EXAMINERS  OF  CALIFORNIA 


To  thv  Hon.  V.  C.  Youxr., 

(torernor  of  Stair  of  C'niifornid,  (in<l 

To  the  Le(jisl(ihnr  of  'lie  Slate  of  Calif oriiia. 

Pursuant  to  tlie  i)i-()visi()iis  of  section  21,  chaiitor  8."):],  Statutes  of 
1927.  approved  on  i\Iay  lU,  1927,  an  act  froverninji'  the  practice  of 
l)arl)erin<i:  in  the  State  of  California,  the  State  r)Oar(l  of  Barber 
Examiners  presents  herewith  the  second  annual  report  of  its  activities 
and  proceedinfjs  l)e<rinninji-  -July  1,  1928,  aiid  ending;  June  80,   1929. 

In  makinp:  our  report,  it  has  been  divich'd  into  what  mifrht  be 
termed  three  sections;  the  first  section  consistini;  of  a  complete  detaih'd 
montldy  report  of  the  income  of  tlie  Board ;  the  second  jrivinp:  a 
detailed  rejiort  of  the  expenditures;  the  third  l)ein^  a  summary  of 
what  was  accomplished  in  a  jjeneral  way,  including;  shops  inspected, 
certificates  revoked,  warrants  for  arrest  issued,  etc. 

We  are  i)roud  of  tlie  coojx'ration  <i'i\«'n  us  by  the  i)ublic  and  the 
barbers  of  California.  You  will  note  that  lOSl  eomjdaints  came  in 
to  iLs  from  the  public  durinp;  the  year.  AVe  believe  that  the  eoopera,tion 
we  have  luul  from  the  Japanese  and  Mexican  barber  associations,  as 
well  as  that  from  the  numerous  other  barber  a.ssociations  throufrhoul 
the  state,  jroes  to  sliow  that  the  barbers,  as  well  as  the  public,  are  well 
satisfied  with  tlie  law. 

The  educational  re(|nireint'nt  of  the  law  is  an  outstanding:  feature. 
We  \vm\  forty-three  Spaiiish-sj)eakin<r  barlx'rs  atteu(Iin<jr  ni<xht  school 
in  Los  Anj^eles  in  order  to  (pialify  for  the  educatioiud  re(iuirement. 
Even  after  meetinj;  those  re(|uirenu^nts,  a  juunbei-  of  them  continued 
to  attend  niprht  school,  as  they  realized  keeidy  the  advantapje  of  bein<r 
capable  of  speaking  the  Enfrlish  lan<z:ua<re  fluently. 

We  have  thirty-('i;jht  (le])uties  t hi'ou^hout  the  state  who  conduct  our 
educational  examinations  and  handle  application  lilanks.  IJarbers  ai*<' 
thus  eiud)led  to  nu'ct  the  re<iuii'ements  without  a  j^reat  deal  of  delay 
a.s  was  exi)erienced  before  the  deputies  were  appointed. 

We  fe<'l  d<'e])ly  indebted  to  the  \ai-ious  state  depai-lnu'iits  for  the 
spleiulid  assistance  aiul  cooperation  ^dven  us  diii-iuji-  the  past  year. 
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Tlif  inonthly  detailed  report  of  income  receipts  from  July  1,  1928, 
to  June  30,  1929: 

1928 
JIXY: 

Juunicynuin  exiiminatiun  with  permit 110  @  1 10  00 

JourucyniHn  rxaiiiinittioo  without  permit 33  @ 

HarU-rs' liwmie,  1928 28  @ 

H:irlxTs' licciutc.  1920 8.197   ' 

Apprcnliw  liwnBC,  1929 ........... .......... 11 

Apprentice  license,  1929,  renewal 143 

UiiciitinniU  teet       17 

Apprentioo  euuninstiona 18  @ 

Total $18.246  50 

AIGIST: 

Journeyman  c\aniin:ilion  with  (icrmit 106 

Journeyman  examination  without  permit 82 

Barbers' license,  1928 13 

Harliers' license,  1929   7,280 

Apprentice  license,  1929 i . . 29 

A|>prentiee  license  renewal 173  _ 

F^ilucational  teat 156  @ 

Apprentice  examination 37  @ 

Total $17.407  50 

SEPTEMBKR: 

Journeyman  examination  with  permit 80  @  $10  00 

Journeyman  examination  without  permit 27 

Barbers' license,  1928... 4 

Barbers' license.  1929 320 

Barbers' lieense,  1929,  penalty  at tMhed 293 

Apprentice  license ............. . 17 

Apprentice  license  renewal. 2 

Ai)prentice  license,  renewal,  penalty  attached ........_...„....„..„ 4  _ 

K/lucaiiinal  test 139  @ 

Apprentice  examination 17  @ 

Examination — extra 1 

Total $3,718  00 

OCTOBER: 

Journeyman  examinstion  with  permit .. ...... 143 

Journeyman  examination  without  permit . 35 

Barbers' license.  1928 

B;irl(ers'  license,  1929 . 

Barbers'  license,  1929,  penalty  attached . .. .... 

Apprentice  license,  1929.    . 

Apprentice  renew-.kl,  penalty  attached 

Fxlucalional  test '^'^  @ 

Apprentice  examination 9  9 

Total $3.540  00 

NOVEMBF-R- 

Journ     -    -  -  'nation  with  permit 116  0  $10  00       $1,160  00 

Jouri                         it  ion  without  permit 61  @    10  00           610  00 

IWl.                       js 3d     2  00               6  00 

Barl.                        :■' 215  @      2  00            430  00 

Barl.                       ."',  penalty  attached t 135©     5  00           675  00 

Appr                             24®      100              24  00 

Apiir-.: -.  penalty  attached 7  ©     3  00            2100 

Wucati.rtua  U»l '^9      '  *"'            504  00 

Apprentice  examination 34  $     S  00           170  00 


Total..  $3.600  00 

DE(;EMBrn: 

Jourri'  .Hon  with  pernut. 


Joiin                         ition  without  permit . .........w... ..........  Jl 

Bar).                         ^  S 

BarK                       ..i 18S 

B?rl.                       ."I,  penalty  attaeiiad 94 

Apir                                   18 

Apif.                       -inewil.  penalty  attaelMd 4 

W»                             91  _ 

Appr.                           .tiooi ..,..  10<^ 


<2,S19  00 


1929 
JANUARY: 

Journeyman  examination  with  permit 88  @  $10  00  $880  00 

Journeyman  examination  without  permit - 44®    10  00  440  00 

Bartwm"  license,  1929 47®     2  00  94  00 

Barbers' license.  1929.  pcnaltj' attached 73®     5  00  365  00 

Apprentice  license 10®      100  10  00 

Apprentice  license,  renewal,  penalty  attached 3®     3  00  9  00 

Educational  test  89®     3  00  267  00 

Apprentice  examination 15®     5  00 Z^*'" 

Total $2,140  00 

FEBRUARY: 

Journeyman  examination  with  permit 66®  $10  00  $660  00 

Journeyman  examination  without  permit 83®    10  00  830  00 

Barbers' license,  1929 189®     2  00  378  00 

Barbers' license,  1929,  penalty  attached 35®     5  00  175  00 

Apprentice  license 34  ®      1  00  34  00 

Educational  test 85®     3  00  255  00 

Apprentice  examination 41®     5  00  205  00 

Total - $2,537  00 

MARCH: 

Journeyman  examination  with  permit 5)  @  $10  00  $590  00 

Journeyman  examination  without  permit - 9®    10  00  90  00 

Barbers' license,  1928 1  @     2  00  2  00 

Barbers' license,  1929 22®      2  00  44  00 

Barbers' license,  1929,  penalty  attached 32®     5  00  160  00 

Apprentice  certificate 6®      1  00  6  00 

Educational  test 93®     3  00  279  00 

Apprentice  examination 4  ®     5  00 20  00 

Total $U91  00 

APRIL: 

Journej'man  examination  with  permit 57®    10  00  $570  00 

Journeyman  examination  without  permit 34®    10  00  340  00 

Barbers' license,  1929 28®      2  00  56  00 

Barbers' license,  1929,  penalty  attached 31®     5  00  155  00 

Apprentice  license 13®      100  13  00 

Apprentice  license,  renewal,  penalty  attached 2®     3  00  6  00 

Educational  test 76®     3  00  228  00 

Apprentice  examination 15®     5  00  75  00 

Total $M4'3~00 

MAY: 

Journeymnn  examination  with  permit 65  ®  $10  00  $650  00 

Journeyman  examination  without  permit 77®    10  00  770  00 

Barbers' license,  1928... 1  ®      2  00  2  00 

BarWs' liccns.',  1929 188®      2  00  376  00 

Barbers' license,  1929,  penalty  attached 17®     5  00  85  00 

Apprentice  license 44  @      1  00  44  00 

Apprentice  license,  renewal,  penalty  attached 2®     3  00  6  00 

Kdu&Uional  test 89®     3  00  267  00 

Apprentice  examination 46®     5  00  230  00 

Total $27430  00 

JUNE: 

Journeyman  examination  with  permit 73  ®  $10  00  $730  00 

Journeyman  examination  without  permit 10®    10  00  100  00 

Barbers' license,  1929 10®     2  00  20  00 

Barbers' license,  1929,  penalty  attached 17  @      5  00  85  00 

Apprentice  license,  renewal,  penalty  attached 1®     3  00  3  00 

Apprentice  examination 3®     5  00  15  00 

Educational  test 93®     3  00  279  0() 

Total $1,232  00 

Total  for  year $59,804  00 

Prior  year  income 29  00 

Total $59,833  00 

STATEMENT  OF  INCOME 

July  1,  1928  to  June  30,  1929,  Inclusive 

Journeyman  examination  with  permit 1,062  @  $10  00  $10,020  00 

Barbers' license,  1928 59®      2  00  118  00 

Prior  year  license .   .  29  00 

Barbers' license,  1929 16,692®      2  00  33,384  00 

Barbers' license,  1929,  penalty  attached 960®      5  00  4,800  00 

Mucational  test 1,228®      3  00  3,684  00 

Journeyman  examination  without  permit 515®    10  00  5,150  00 

Apprentice  certificates 211®      100  211  00 

Apprentice  license,  renewal 318®      150  477  00 

Apprentice  license,  renewal,  penalty  attached 28®      3  00  84  00 

Apprentice  examination 255®      5  00  1,275  00 

Fee  collected  for  superfluous  examination 1  00 

Total ~~$59^00 


DETAIL  OF  EXPENDITURES 


Materials 
and  supplies 

Salaries 
and  wages 

Servioe 
and  expense 

Property  and 
equipment 

Subtotal 

Gross  t4>tal 

July.  1928  ~ 
Xdminiatration . . 
InveatigatioD 

$103  94 

$1,404  00 
300  00 

$213  57 
688  10 
126  45 

15  83 
5  69 
2  50 

$244  90 
492  29 
700  81 

$80  06 
509  90 
232  65 

$7  38 

$1,727  89 
988  10 
126  45 

57  14 
5  69 
2  50 

KxaminBtinn 

Prior  y<»r  cxpenae: 
Adminutration. 

41  31 

In\T»'iipition... 

KxAmiiut  ioD .   . 

$1,582  SO 
300  00 

$2,907  77 

.^URiwt.  1U28  - 
Administration 

$1,827  40 
792  40 
700  81 

InveitigBtioD 

Ktuniinat  ion 

S301  89 

$1,488  00 
300  00 

$8  40 

3,320  50 

September.  1928— 

Administration 

InvestiKation 

$1,878  35 
809  90 
232  65 

Kxaminat  ion 

$1,437  00 
440  32 

2.920  90 

October,  1928— 
Administration 

$1,437  00 
440  32 

InvestiKation 

Examination 

(Expenses  in  November  expend- 
itures) 

November.  1928— 
Administration 

$19  29 

$1,428  00 
600  00 

$454  36 

712  58 
150  78 

$179  50 

1.480  41 

827  13 

$89  82 
795  39 
192  91 

$55  34 
793  18 
548  10 

$48  00 
593  58 
80  06 

$99  85 

902  62 
231  90 

$73  10 
732  77 
619  47 

$59  55 

1.043  14 

IIS  00 

$13  13 

1,877  32 

$1,914  77 

1.312  58 

150  78 

Investigation 

Exam-nation 

$209  26 

$1,432  SO 
600  00 

$7  00 

1.378  13 

December.  1928— 
.Administration 

$1,828  26 

2.060  41 

837  13 

InvestiKation 

Examinf  tioD 

$11  00 

$1,437  00 
620  00 

4.735  80 

January.  1929— 
Administration 

$1,537  82 

1.416  39 

192  91 

InvestiKation 

Kxamination 

$47  22 

$1,435  00 
620  OP 

$61  80 

3.146  12 

February.  1929— 

$1,589  36 

1,413  18 

548  10 

InvestiKation 

I-jiami nation . 

$63  81 

$1,435  50 
620  00 

$57  39 

3,550  64 

March.  1929- 

$1,604  70 

1.213  58 

80  06 

Investigation 

Examination 

$6  32 

$1,437  00 
830  00 

April.  1929- 
Administration 

$1,543  17 

1.722  62 

231  90 

Investigation 

Kxamination 

$8  14 

$1,437  00 
830  00 

3.497  69 

May.  1929 
Administration 

$1,518  34 

1,553  77 

619  47 

Inves'iiatinn 

Examination . 

$887  33 

$1,432  50 
830  00 

$25  35 
$180  44 

3.600  48 

June.  1929 
Adminutration . 
Invest  igat  ion... 
fUamination. . . 

$1,593  4S 

1.863  14 

115  00 

3,371  59 

Ormnd  totals. 

I34.2S6  83 

$14,191  39 

$39,495  28 

STATEMENT  OF  EXPENDITURES 


July  1,  1928  to  June  30,  1929,  inclusive 

Function 

Material 
and  supplies 

Salaries 
and  wages 

Service 
and  expense 

Pro|)crty  and 
equipment 

Total 

Admiiiistrntion — 

$10,800  00 
5.580  00 

$393  38 
40  10 
834  97 

$11,193  38 

Clerical  and  office . 

$138  43 

S180  44 

5,938  97 

Postage --       .  . 

834  97 

707  49 

707  49 

996  00 

9yij  00 

85  69 

243  91 

15  83 

85  G9 

Telephone  and  telegraph 

243  91 

Prior  year  expense. 

41  31 

57  14 

Totals 

$887  23 

$17,376  00 

$1,613  88 

$1,181  81 

2,643  45 

2  50 

$180  44 

$20,057  55 

Examinations — 
Traveling  cxix^nses 

$1,181  SI 

Rent  and  educational  tests 

2,643  45 

Prioryear .      . 

2  50 

Totals 

$3,827  76 

$4,656  26 

4,087  70 

5  69 

$3,827  76 

Investigations- 
Board  members 

$4,656  26 

Inspectors .. 

$6,860  32 

10,948  02 

Prioryear .  . 

5  69 

Totals 

$6,860  32 

$8,749  65 

$15,609  97 

Grand  total.. 

$39,495  28 

GENERAL  SUMMARY  OF  WHAT  HAS  BEEN  ACCOMPLISHED  FROM  JULY  1,  1928  TO  JUNE  30,  1929 


Shops  inspected . 

Barix^rs  insiKiCted 

Barbers  without  certificates 

Bart)ers  working  on  expired  certificates. 

Barbers  working  on  expired  permits 

Shops  closed . 


Partitions  ordered  up 

Complaints  received  and  checked. 
Warrants  for  arrest 

Convictions- 


Certificates  revoked 

Barber  schools  closed 

Failed  to  renew  license 

Barbers  who  failed  to  pass  second  examination. 
Apprentices  who  failed  to  pass  examination 


16,516 

30,360 

158 

172 

44 

123 

270 

1,681 

57 

51 

57 

2 

1,229 

597 

77 


You  will  note  that  we  fouiul  I.IH  barlxM-s  workinji:  without  cortifieutes. 
Fifty-seven  of  them  were  arrested,  out  of  whieh,  iifty-one  were  con- 
vieted.  Two  of  tlie  eases  were  thrown  out  of  court  on  account  of 
iiisuliHcient  evidence,  and  the  remaining  four  (iases  have  not  yet  come 
uj).  No  arre.sts  were  made  except  in  cases  wiiere  i)ai-ties  refused  to 
comply  with  the  re(|uir('meiits  of  the  hiw. 


We  held  e.xamiiiations  in  tlic  fitllowin^  cities  once  every  three 
months  with  the  exception  of  Ikiah.  Eureka,  and  Redding,  whei'e 
examinati(ms  were  held  onlv  once  every  six  months: 


Sacramento 

Stockton 

Fresno 

I-^t  Bakersfipld 

San  Diego 

VA  Centre 

San  Bernardino. 

Lofl  Angeles 

Santa  Bartnra.. 


93 
52 
75 
38 
86 
31 
60 
1,0.38 
38 


San  Luis  Obispo. 

San  Jose 

.San  Francisco... 

Oakland 

rkiah 

Kureka 

Kodding 


268 

133 

5 

9 

16 


Total 2,034 

This  totals  2034  barbers  who  came  before  this  board  for  examination. 
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BARBERS  WORKING  IN  CALIFORNIA  AS  OF  JUNE  30.  1929 

H*gi»t*ml  barhm  17,652 

lUwUterwi  np()rcntioe« 557 

Barbers  working  on  permits 260 

TotAl 18,469 

All  of  which  is  respectfully  submitted. 

.STATE  BOAKl)  OK  IJAKUEK  EXAMINERS 
OF  CALIFORNIA 


J.  T.  Haywood,  President 

C.  L.  Butts,  Director  of  Examinations 

C.  E.  Rynearson,  Secretary 
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To  the  Honurablr  Mrmhirs  of  thf 
State  Legislature  of  Califorvia, 
Session  of  1929. 
Pursuant  to  tlie  provisions  of  an   act  of  the  legislature  approved 
May    I'J,   1927    (chapter  (;:i6.   Statutes   l!)27),   which   provides   for  an 
investigation  l)y  the  California  llijrhway  C'onmiission  of  the  operation 
of  toll  hiidires  in  California,  and  autliori/.es  and  empowers  this  com- 
mission to  make  a  i-eport  thereon  with  I'eeommendations,  we  have  the 
honor  to  ti-aasmit  to  yon  the  results  of  such  study  in  the  accompany- 
ing' rcpoi't. 

Kespccif\dl\'  submitted. 

CALIKOKXIA   UK  HI  WAY  COMMISSION, 

Kaliui  W.  Wviaj,  Chairman, 
J.  }'.  Baimgaktxer, 
M.  B.  Harris. 
F.  S.  Moody, 

JOSEJ'II    M.    SCIIEiVCK, 

Members. 
Sacramento,  January  '2'^,  1929. 


STATE    OF    CALIFORNIA 
DEPARTMENT  OF   PUBLIC   WORKS 

SACRAMENTO 

January  18,  1929. 

'/'(/  f/n  Mfnihcrs  o)  llu  Califoniid  llif/luciii/  Coiuniission, 
Sacrainoito.  (UiJifornia. 
Gentlemkn  : 

I  am  lu'rewitli  ti-aiismittiiiy:  tlie  I'cport  of  the  Division  of  lli<;h\va\.s. 
upon  its  investi}j:ati()n  of  the  constiMii'tion  antl  opt'i-ation  of  toll  l)ridj'<'s 
in  California.  This  inv('sti>ration  was  authorized  and  directed  by  the 
legislature  of  1927. 

The  faets  and  tindin^rs  in  this  re[)or1  indicate  the  need  for  legislation 
to  remedy  the  situation. 

Sincerely  yours, 

(Signed)   P>.  B.  Mkkk. 


yUi.  H.  B.  .Mklk.  Director, 

Department  of  Public  Works. 
Sacramento,   California. 
Dear  Sir  : 
We  herewith  submit  a  report  on  toll  bridges  in  the  State  of  California. 
The  subject  matter  of  this  i-epoi't  has  been  comj)iled  by  the  Bridge 
Dejjartment  of  the  Division  of  Highways  under  the  direction  of  C.  E. 
Andrew,  bridge  engineer. 

This  i'epo)-t  is  iji  compliance  witii  a  law  passed  bv  the  state  legislature 
of  1927. 

Ver\"  trulv  vours. 

C.   H.    PURCELL, 

Sfafe  High  wan  Engineer. 


INVESTIGATION  AND  REPORT  ON  TOLL  BRIDGES 
IN  THE  STATE  OF  CALIFORNIA 

Si;iTi(t\  I. 
PURPOSE  OF  THE  REPORT  AND  INTRODUCTION 

1.     PURPOSE    OF   THE    REPORT. 

The  followiiijr  report  to  the  t'orly-eii>lilli  session  of  the  Lefiislatui-e  is 
ina(h'  in  eompliaiieo  with  ehapter  6:}(i  of  the  Statutes  of  1927.  Tlie  title 
of  the  aef  is  "  rnvestisratioii  of  Toll  P>ri(l«res"  ami  reads  as  follows: 

INVESTIGATION   OF  TOLL   BRIDGES. 

Ad  pi-ovidiiifj  for  an  invosiiKation  by  the  California  Highway  Commission  of 
the  operation  of  toH  bridges  in  California  and  for  the  submission  of  a  report 
thereon  with  recommendations  to  the  forty-eighth  session  of  the  Legislature. 
(New  legislation.  Statutes  1027,  chapter  fiSfi.) 

Section  1.  I  iirrsli;rtiiion  of  toll  liiidfi'H  hy  Hiijhunu  {'oDiiiiix.sion.  Kvitoit 
to  I.viiishtiinc  uiih  icroniiiiciithilloiis.  The  Ciiliforuia  Ilislnvay  Conunission 
shall  investigate  any  existing  or  contemplated  toll  bridges  operated  as  connect- 
ing links  of  the  state  highway  system  and  shall  make  a  report  to  the  Legis- 
lature at  the  forty-eighth  session  embodying  recommendations  with  reference 
to  taking  over  any  or  all  existing  privately  owned  or  operated  toll  bridges  by 
the  State  of  California,  with  a  plan  for  finanrtng  the  ac(iuisition  of  same  and 
amortization  of  the  cost  of  such  acquisition  by  tolls;  such  bridge  or  bridges 
then  to  be  free  of  tolls  and  be  made  a  part  of  the  state  highway  system;  or 
make  recommendations  as  to  the  construction  of  bridges,  and  any  pertinent 
matter  relating  to   the  problem. 

Sec.  '2.  A  iithoritj/  to  viiiploji  (i.tsixtdua .  1/'/;/  xininnon  iritnexiscs,  tic.  The 
said  commision  is  herel>y  authorized  and  empowered  to  do  any  and  all  things 
neces.sary  to  make  a  full  and  complete  investigation  of  the  matters  and  subject 
hereinbefore  enumerated  or  recited,  and  to  that  end  may  employ  all  necessary 
clerical  and  legal  assistance,  and  the  said  commission  is  hereby  authorized 
and  empowered  to  summon  witnesses,  require  the  production  of  persons,  books, 
accoimts,  agreements,  documents,  records  and  i)apers  of  every  kind,  to  issue 
subpoenas,  and  to  take  all  necessary  means  to  compel  the  attendance  of  wit- 
nesses and  i)r-ocure  testimony;  anJ  the  members  of  said  coinmissiJ)n  are,  and 
each  of  them  is  hereby  empowered  to  administer  oaths.  Subpoenas  and  all 
orders  or  other  processes  which  may  be  issued  by  the  commission  may  be 
served  by  any  peace  oflicer  of  the  state. 

Sec.  .'{.  I'jxpcnditurc.t  to  lie  nuid-  from  •■itrrviii  ajiiiioiiriittiouis.  Ail  ('xpeniii- 
tures  by  the  commission  in  carrying  out  the  purposes  of  this  act  shall  be  paid 
out  of  the  appropriations  or  funds  available  for  the  support  of  the  California 
Highway  Commission  upon  claims  i)resented  and  signed  by  the  chairman  of 
the  commission  in  ai'cordancc  with  law,  l>ut  all  sui'li  expenditures  of  the  commis- 
sion  shall   not  exceed   the   sum   of   live   thousand   dollars. 

All  iiivestif^ation  of  all  the  exi.stiuji:  toll  hridfjes  in  the  iState  of  (Cali- 
fornia, whieh  are  now  in  operation  or  will  soon  be  i)ut  in  operation,  as 
well  as  eonteinj)late<l  toll  brido-es.  ha.s  been  made  and  the  followinjr 
repoi-t  is  the  r<'snlt  of  these  invest ij-at ions.  The  ])ur])o.ses  of  the  rei)ort 
are  those  outlined  and  defined  in  tlie  act,  which  are,  to  present  to  youi" 
lionoi-al)le  body  in  a  eoneise  manner  ail  the  faets  pertaining-  to  the 
inaujiurat  ill":,  oro-ani/in^'.  (inaneinjr,  desioiiin<r,  eonsti-ueting-  and  oper- 
ating of  eac^h  toll  l)ri(lge,  and  further,  to  a.seertain  the  value  of 
each  toll  bridge  to  the  traveiiu':  public  with  respect  to  its  location, 
necessity  and  monetary  \alue;  to  recommend  as  to  the  advisability  of 
acquiring  any  or  all  of  these  toll  bridges  by  tlie  State  of  California;  to 
detcj-niine  the  amounts  of  funds  required  foi-  such  acquisition  and  to 
reconiiueud   waA's  and   nn-ans  of  raising  the  saiil    funds. 
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2.      INTRODUCTION. 

H.  Toll  hri<lt/(s  in  npriotion  or  uii<hr  rtinsf ruction. — TlnMV  are  now 
ill  ()|ii'rat  ion  wilhiii  or  on  flic  houndarifs  ol"  tlic  state,  seven  ))rivately 
owned  toll  hridjres,  wliieh  are: 

Three  bridfres  owned  and  operated  by  the  Scars  Point  Toll  R^)ad 
Company,  as  a  ])art  of  their  toll  road  between  Vallejo  and  Sears  Point. 
One  bridjre  is  over  the  Xapa  River  in  Solano  (^ounty.  one  over  Sonoma 
Ci-eek  on  the  boniidary  between  Solano  and  Sonoma  connties  and  one 
over  Tolay  Creek  in  Sonoma  County.  They  may  be  referred  to  as 
■"Scars  Point   eut-otf  biidfres." 

Two  brid}.'es  (nvned  and  ojtcratcd  by  th«'  .\mcr-iean  Toll  l>i-i<l<re  Com- 
pany. One  bridjre  is  over  Cai-(|uinez  Strait  near  Crocl«'tt  between 
<'ontra  Costa  and  Solano  connties.  jrenerally  rcfci-i'cd  to  as  the  "Car- 
ipiincz  Prid^re"  and  another  bridjre  over  the  San  .loacpiin  River  near 
Antioch  between  Contra  Costa  and  Saciamcntf)  counties,  jrencrally 
known  as  the  "Antioch  Prid^re." 

A  bi-idjre  owned  and  opei'ated  by  the  Dumbarton  Pridjre  Company, 
cro.ssin<r  the  southerly  arm  of  San  Francisco  Pay  between  the  vicinity 
of  Redwood  City,  in  San  Mateo  Coimty  on  the  westerly  side  and  Xiles 
on  the  easterly,  oi-  Alameda  County,  side.  It  is  known  as  the  "Dum- 
barton  liridfre." 

A  brid^re  owned  and  operfUed  by  the  California-Aiizona  Pridjre  Com- 
pany. ci-o.ssinfT  the  Colorado  River  at  P]hreid)ursr.  Arizona,  about  -H 
mih's  ea.st  of  P>lytlie  in  Rivci-sidc  County.  P  is  herein  referred  to  as  tlie 
■  ■  Khreid)ui'jr  l>i-idirc. "' 

There  is  also  one  pi-ivatcly  owned  toll  bridjre  in  llic  state  under  con- 
sfiuction  at  the  time  of  writinjr  this  report,  it  is: 

A  bridjrc  owne(l  and  to  Ix'  operated  by  the  San  Francisco  Pay  Toll 
Pridjre  Company,  crossing'  the  bay  between  San  Mateo  in  San  .Mateo 
<'ounty  and  the  vicinity  of  Hayward  in  Alameda  County.  \t  is  to  be 
known  as  the  "San  Mateo-Hayward  P>ri(l<re."  It  is  expected  that  tliis 
l>rid<ri'  will  be  opened  to  traffic  early  in  the  sprin^r  of  P^'iO. 

b.  Frtinchist  s  (fr<int(fJ  or  (ipplifd  for. — There  are  now  two  franchises 
for  |tropose«l  toll  bridfjes  held  by  jirivate  interests,  they  are: 

A  franchise  ^rranted  hy  Contra  Costa  County  and  now  a.ssifrned  to 
o.  II.  Klatt.  for  a  brid<re  across  San  Pablo  Pay  from  a  |)oint  near 
Richmond  in  Contra  Costa  County  to  a  point  iiear  San  Rafael  in 
.Marin  County. 

A  franchise  jrranted  by  Alameda  County  to  T.  A.  Tonuisini  for  a 
Itridirc  crf).ssin<r  upper  San  PVancisco  Pay  from  a  point  opposite  Albany 
in  Alameda  County  to  a  point  near  Tiburon  in  Marin  County. 

There  Jiav«'  been  a  lar^c  nund)er  of  franchises  soujrht  by  different 
parties  to  brid^re  the  waters  of  the  San  Francisco  Pa\-  district,  all  of 
which  have  been  rlenie«I  l)v  the  supervisors  of  the  county  haviny:  juris- 
diction, they  are  : 

Applicati«)ns  for  franchises  to  consli-uct  brid-rcs  across  San  Francisco 
Pay  from  the  municipal  district  of  San  Franci.sco  to  that  of  the  east 
bay  citi«'s.  Sonu-  '.V-\  ap|)lieat  ions  have  l>cen  made  to  .San  Francisco 
County,  twr)  to  Alameda  County  and  four  to  San  Mateo  County  for 
such  franchise.  The  city  of  San  Francisco  has  applied  to  eonirress  for 
a  permit  to  build  a  brid^rc  acr<»ss  the  bay  at  the  location  proposed  hy 
its  lK)Hrd  of  engineers  in  their  report  dated  May,  1027. 

Ap|)lieations  for  franchises  to  eonstrnet  hridfres  across  the  (tolden 
date.     One  .ipplieatinn  for  a  tunnel  was  jiiade  to  San  Francisco  Connts 
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and  a  road  district  iiR'hidinjr  all  or  jjortions  of  the  nortli  coast  counties 
is  boiiifr  formed  for  tlie  pnrjiose  of  eonstructinjr  a  brid<re. 

Applications  foi-  other  bridfres  to  cross  Car(|uine/  Strait.  Three  such 
ajjplications  have  been  made  to  tli<'  supei-visors  of  Contra  Costa  Coimty. 

There  has  been  an  elTort  made  for  some  time  to  build  a  toll  bridfife 
erossinp  San  I)ie<:o  Hay  between  San  I)ie<ro  and  Coi'onado  but  up  to  date 
the  i)ro])osed  plans  have  not  met  with  tlie  api>roval  of  the  Wai"  and  Xavy 
Depai'tmeiits.  At  the  present  time  this  l)rid<r<'  is  in  no  way  to  be  con- 
sidered a  coiinectin};  link  of  the  state  hijilnvay  system. 

c.  There  follows  a  list  of  nil  the  riirioits  hri<l(/es  and  (ippliralions  foi- 
toll  brid^res  enumei-ated  above  with  the  name  of  the  ()wnin<r  company, 
or  applicant  in  the  case  of  a  franchise  only,  the  status  of  the  ])roject 
and  a  reference  nund)er  calling:  attention  to  the  location  on  I'lates  ], 
la  and  ]b  wliich  follow  it. 

INVESTIGATION  OF  TOLL  BRIDGES 
List  of  Toll  Bridges,  Constructed  or  Proposed,  in  the  Stale  of  California 


Plates  1. 
la.  lb, 


Bridge  crossing 


Owning  company  or  ap]ilii'.int 


Status 


Napa  River 

Sonoma  Creek 

Tolay  Creek       

San  Joaquin  River  near  Antioch ' 

Carquinez  Strait  near  Vallpjo.  _ ' 

Other  applications  Carquinez  Strait  — 

(a)  Dillon  Point  to  Ecklcy 

(b)  Dillon  Point  to  Kckley 

(c)  Crockett  to  Dos  Rc;s  Ranch..     [ 
Richinond-San  Rafael  Route.     S.in 

Francisco  Bay-Point  San  Pablo  to  | 
McNears  Point 


Albany-Tiburon  Route,  San  Fran- 
cisco Bay-Point  Felming  to  Bluff 
Point  and  across  Richardson  Bay 


Sears  Point  Toll  Roati  Company 

Sears  Point  Toll  Road  Company . 

Scars  Point  Toll  Road  Company . 

.American  Toll  Bridge  Company 

American  Toll  Bridge  Company. .  _ . , 

North'.Tn  California  Dev.  Company.. 
San  Francisco  Transit  Co.  (2  applic.) 
Crockett  Land  and  Cattle  Company  . 


0.  H.  Klatt 


T.  A.  Tomasini. 


Golden  Gate ... .  i  One  application  for  a  tunnel.     Appli-  | 

cation  denied.     Road  district  being  j 

formed  for  pur|X)se  of  constructing  i 

^       bridge 

San    Francisco    Bay-San    Francisco  i  | 

County  to  AlamciJa  County_ |  23  different  parties  made  a  total  of  33  I 

I       applications  for  briilges  and  tunnels  ' 

'      crossing  between  Hunters  Point  and  I 

Telegraph  Hill  in  San  Francisco.    2  i 

applications  tnadc  to  .\lameda  Coun-  : 

ty  as  having  jurisdiction 

Bill  presented  to  Congress  by  City  of 
San  Francisco  for  permission  to  con- 
struct bridge  on  location  proposed  I 
by  Board  of  Kngineers   . .     ..... 

San  Fraucisctj  Hay     San  .Mateo 

County  to  .\lameda: 
Little  Candle  Stick   Point  U)  Bay  , 

Farm  Island . i  Frank  E.  V, ebb.  C.  J.  Carcv. 

Uttle  Candle  Stick  Point  to  Foot  of  ! 

Webster  Street,  Alameda . .   !  Robert   W.  Thompson,   Albert  Mans- 

;      field .   . 

San  Francisco  Bay — San  Nfateo  to  i 

Hay  ward .   .   _ ;  .San  Francisco  B.iy  Toll  Bridge  Company 

San     Francisco     Bay— Dumbarton  '  I 

Crossing Dumbarton  Bridge  Company 

Colorado  River  near  Blythe.  Cali-  |  i 

fomia-.\rijona  I/ine California-Arizona  Bridge  Company 

San  Diego  Bay-  San  Diego-Corouado    John  L.  Harrington.  California  Bridge 
anil  Tunnel  Company 


Road  in  operation 
Road  in  operation 
Road  in  ojieration 
Bridge  in  operation 
Bridge  in  operation 

Ajiplication  denied 
.Application  denied 
.Application  denied 


Franchise  granted.  War  De- 
partment hearing,  .Janu- 
ary 3,  1929 


Franchise  granted.  Not  yet 
approved  by  War  Depart- 
ment 


All  applications  denidl 


Hearings   held   Ixiforc  com- 
mittee.   No  action  taken 


.All  applications  denieil 


Bridge  noaring  completion 

Bridge  in  otwratiim 

Bridge  complHtiil.  Pier 
washeil  out,  repairs  under 
way 

Appliciitiun  to  War  Depart  • 
nitut  not  yet  approvdl 
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(1.  General  survei/  of  lull  hrUhjc  sihialion. — A  gfueral  survey  of  the 
situation  «how.s  that  with  the  exception  oi'  the  existing  toll  l)ri(i<>e  over 
the  Colorado  Kivei",  all  existing,'  toll  bridjyes.  or  locations  where  toll 
bridjres  have  or  are  beiny;  considered,  occur  in  tlie  vicinity  ol'  San  Fran- 
cisco r>ay.  It  also  shows  that  exist inj:''  or  proposed  toll  bridges  are  at 
the  present  time  connecting  links  of  the  state  highway  system,  although 
in  some  instances  several  miles  of  county  road  or  city  streets  must  be 
traveled  in  order  to  reach  one  or  both  ends  of  each  bridge.  It  is  advis- 
able to  make  a  study  of  the  relation  of  each  existing  and  ])roi)ose(l  toll 
bridge  ])roject  to  the  highway  system  as  it  exists,  together  with  such 
economically  reasonable  improvements  or  reroutings  as  may  apply  to 
the  situation.  Section  IV  of  the  rei)ort  is  devoted  to  this  pliase  of  the 
situation  and  covers  the  routing,  mileage,  condition  and  tralitic  on  slate 
and  county  highways  which  connect  centers  of  population,  or  are 
through  ti-aflic  routes,  and  which,  in  any  way,  relate  to  existing  or  pro- 
posed toll  bridge  projects. 

It  is  founti  that  the  laws  i-elating  to  the  right  to  operate  toll  bridges 
and  the  granting  of  fi-anchises  therefor,  date  back  to  the  Political  (.'ode 
(1872)  and  Statutes  of  IHHI  relating  to  bridges  over  navigable  streams. 
Xo  amendnu'iits  have  since  been  nuule  which  change  the  i)rinciplc  of 
application  of  these  laws  which  are  based  upon  the  idea  of  delegating 
these  rights  to  the  counties,  and  therefore  are  found  to  be  more  or  le.ss 
incompatible  with  the  existing  idea  of  a  state  highway  system.  Sec- 
tion III  of  the  report  is  devoted  to  a  statement  of  the  existing  laws  on 
the  subject  aiul  shows  their  relation  to  the  construction  and  ojx'ration 
of  a  toll  bridge  as  part  of  a  state  highway  route. 

Since  the  law  states  that  recommendations  shall  be  nuide  with  refer- 
ence to  taking  over  any  or  all  existing  toll  briilges  by  the  state,  it 
becomes  necessary  to  gather  all  possible  data  relative  to  their  organiza- 
tion, construction  and  opei-atioji.  Thei'efore,  under  Section  V  of  the 
i-ei)()rt  there  is  included  for  each  individual  i)i-oject,  the  following  infoj-- 
ination  : 

(Jeneral  description  of  the  pi'oject 

Organization 

Financing 

Preliminary  invest  ig;it  ion  and  design 

Construction  data 

Traffic  and  income 

Operation  and  maintenance 

Interest  and  amoi-tization 

Present  value  of  the  project 
Cnder  section  V  thei-e  is  discussed  the  possible  methods  by  which 
the  state  may  actpiii-c  a  t(»ll  ])i'idge  jjroject  and  oi)erate  it  as  such  or  by 
which  it  may  consti-nct  a  bridge  and  |)ay  for  its  construction.  It 
involves  the  raising  of  fumls  to  i)ay  the  cost  of  construction  by  .state 
or  district  bonds,  or  financing  tliroiigh  revenue  bonds  and  amortizing 
the  fii-st   cost   throuL'-h  the  collection  of  tolls  or  othei"  means. 
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Section  1 1 . 

SUMMARY  AND  CONCLUSIONS 

Suininary  and  coueliisioiis  as  follows  are  drawn  from  an  investijjation 
and  study  of  the  toll  bridjri's  rovcrrd  in  this  report. 

1.  Pertaining  to  matters  of  promotion  and  organization   of  both 

privately  and  publicly  owned  toll  bridges. 

a.  It  is  shown  that  the  rost  of  i)roinotion  and  organization  of  pri- 
\at»'ly  owiH'd  toll  bridjrcs  is  in  many  cases  a  major  item  in  the  cost. 
Such  an  c.xpfusc  docs  not  amount  to  any  considerahh'  sum  in  the  cost 
of  a  |)ul)iicly  owned  and  constructed  bridjre.  For  this  j)urpose  :};1.166.- 
77<)  was  spent  on  the  Carcpiinez  and  Antioch  bridj^es.  The  estimated 
or}j:ani/.ation  cost  connected  with  buildin<r  these  bridffes  under  state 
supervision,  publicly  financed,  is  ."jil.") .■{..") 00. 

The  cost  of  i)roniotion  and  or«;anization  for  the  San  .Matco-llaywanl 
liridjre  is  difficult  to  se«rre<rate.  An  item  of  $ir)4.0()0  is  «;iven  in  their 
orifrinal  cost  estimate  for  or<rani7.ation,  lep:al  and  corporation  expenses. 
It  is  noted  under  construction  data  that  5567  .shares  of  preferred  stock 
and  '2*2, 2HS  shares  of  common  stock  were  friven  the  Kaymond  Concrete 
Pile  (V)mi)any  for  jjromotion  and  orfranizat ion.  The  preferred  stock 
is  valued  at  .$5.").(i70.  and  the  common  stock  has  been  shown  to  have  an 
estimated  value  of  from  $•"{;!  to  ^7tKr)0  i)er  share  dependinir  on  the  inter- 
est rate  and  future  traffic. 

These  Hjrnres  indicate  at  least  $.')."). ()70  plus  $7:50. 000,  (u'  $7sr),()70,  may 
lie  charjred  to  promotion  and  orjranization.      It  is  estimated  that  a  simi 
lar  charjre  under  state  const rnef ion  woidd  not  exceed  ."|;l(i(),000. 

b.  Tile  conclusion  is  drawn  that  private  interests  are  inclined  to 
recoj^nize  the  necessity  of  l)ii(|<:es  iit  stratejric  points  more  readily  than 
are  public  officials.  Likewise.  ])rivate  interests  and  promoters  often 
build  or  attempt  to  build  toll  bridjres  at  locations  where  the  traffic  does 
not  justify  them.  Anticipated  pi-o(its  from  one  <n-  more  of  the  follow- 
in};  sources  are  tlu-  inspiration  foi-  toll  bri(I<re  promotion,  namely:  jiro- 
motion  fees,  brid<re  contracts  and  |)rofits  from  tolls  based  on  expected 
future  traffic. 

e.  The  conclusion  is  drawn  that  in  the  case  of  the  ('ar(piinez  Urid^'e. 
public  officials  failed  to  recognize  the  necessity  of  biiildinf?  a  publicly 
owned  structure. 

d.  It  is  also  evident  fiom  tin-  <-stimated  tolls  which  could  have  been 
charjred.  had  the  .state  finaTued  the  S;m  Mateo- Hh>  ward  Uridfre.  that 
the  cost  of  .service  over  the  remainiii;^-  47-year  life  pei-iod  of  the  fran- 
chise would,  on  a  |)nl)licly  owned  brid>:e  ;it  this  location,  be  only  about 
:{.'>  per  cent  of  that  which  will  be  ehar}:ed  by  the  privately  owned  toll 
bridjre.  ])rovided  the  now  antlun-ized  rates  of  tolls  are  nuiintained  until 
such  time  ji.s  tin'  1.')  jiei-  cciil  e;irnin»r  ;is  limit. -d  by  law  compels  th'-ir 
reduction. 

2.  Pertaining  to  matters  of  financing. 

a.  The  cost  of  financing,'  piivalely  owned  toll  l)ridfres  is  hijjher  than 
the  cost  of  finaneinfr  publicly  owned  toll  bridjres.  It  is  shown  that  the 
cost  of  finaneinfr  the  Cariptinez  ;ind   Antioeh  bridpes  includes  ,in   item 
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of  500. 000  shan's  stock  bonus  and  an  item  of  $673,85.^  for  bond  (liscouiit. 
Computinf;  the  stock  at  i)ar  value  $1  per  share,  fjives  a  sum  of  $1,17:^,- 
S5;i  discount  on  a  $(),50().0()()  bond  issue.  $4,500,000  of  these  bonds  bear 
7  |)er  cent  interest  and  $2,000,000  bear  H  per  cent  interest. 

Bonds  ifssued  by  the  State  of  California  guaranteed  by  the  credit 
of  the  state  and  bearing  4.]  per  cent,  can  be  sold  by  the  state  at  ])ar. 

Income  bonds  bearing  6  per  cent  interest  issued  by  the  state  but  hav- 
ing only  the  income  from  tolls  as  the  sole  security,  can  be  sold  at  i)ar. 

1).  Financing  a  i)rivately  owned  toll  bridge  by  sale  of  stock  is  usually 
dil^cult  and  is  extended  over  a  comparatively  long  period  of  time. 
As  a  result  a  considerable  part  of  the  franchise  life  is  consumed  before 
construction  can  be  financed.  The  result  is  that  income  bearing  tiine 
is  lost  and  the  cost  of  service  to  the  public  raised. 

The  cost  of  selling  stock  is  high.  The  usual  commission  for  selling 
this  class  of  stock  is  20  per  cent. 

c.  The  conclusion  is  drawn  that  no  corporation  is  more  able  to  finance 
necessary  bridges  connecting  with  the  state  highAvay  system  than  the 
State  of  California.  Xor  can  any  private  corporation  finance  bridges 
as  cheaply  as  can  the  state. 

(1.  The  state  can  most  economically  finance  toll  bridges  by  issuing 
bonds  which  are  recognized  as  a  direct  obligation  on  the  state,  but 
which  are  to  be  retired  by  income  from  tolls.  Such  bonds  would  require 
<]  vote  of  the  people  for  each  bridge  project. 

Since  such  a  method  of  financing  is  not  generally  i)racticable,  the  best 
alternate  method  of  financing  is  to  issue  income  bonds  which  have  as 
iheir  sole  .security  the  income  from  tolls.  The  state  can  sell  such  bond.s 
at  a  much  lower  rate  of  interest  than  can  a  ])rivate  company,  i)rimarily 
because  they  are  a  safer  investment.  A  private  corporation  has  a  certain 
tinu',  limited  by  the  franchise,  in  which  to  retire  their  bonds  and 
amortize  the  cost  of  the  bridge.  The  investor  is  recpiired  to  gamble  that 
sufficient  income  will  be  obtained  in  that  limited  period  of  time  to  pay 
interest  and  retire  the  bonds.  As  a  result  he  demands  a  high  rate  of 
interest  and  a  substantial  bond  discount. 

The  state  in  selling  income  bonds  will  fi.x  a  date  at  which  the  bonds 
are  due,  but  if  the  income  is  not  sufficient  during  that  time  to  pay  bond 
amortization  and  interest  they  can  refinance  the  unpaid  bonds  and  con- 
tinue to  collect  tolls  until  the  bonds  are  i)aid  because  they  still  own  the 
bridge.  This  the  private  company  cannot  do  because  they  must  sur- 
render the  right  to  collect  tolls  at  the  e.x|)irati()n  of  the  franchise.  This 
is  the  maj(»r  reason  why  investoi's  demand  a  higher  I'eturn  on  the  bonds 
of  privately  owned  bi-idges  than  they  do  on  the  bonds  of  ones  publicly 
owned. 

Referring  to  Section  V.  j)aragrapli  4b,  p.  50,  of  this  report,  it  is 
shown  that  the  annual  cost  of  bond  financing,  including  bond  discount, 
stock  bonus  and  interest  is  8.7  per  cent  plus  for  the  Carquinez  and 
Antioch  bridges.  The  state  can  sell  income  bonds  at  an  interest  rate  of 
6  i)er  cent  or  less. 

Referring  to  Section  V,  i)aragraph  4b,  |).  85.  San  Mafeo-IIayward 
Bridge,  it  is  shown  that  the  interest  rate  on  bond  financing  inclu<ling  all 
charges  is  7.7  per  cent  and  to  the  same  section,  p.  !)5.  for  the  Dum- 
barton liridge,  that  the  interest  rate  on  bonds  including  all  charges 
is  1  .'\  per  cent. 
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3.  Matters  pertaining  to  income  to  investors  in  privately  owned  toll 

bridges. 

a.  It  is  slioNvii  tliiit  invt'slois  in  llic  stCK-ks  of  privately  u\\  nctl  toli 
liiidjrt's  ill  the  State  cf  Calit'ornia.  in  some  cases  may  ex])ec't  a  fair 
return  (»n  tlu'ir  investment,  in  otliers  a  larjre  return,  and  in  others  a  low 
return.  Tlie  stock  return  dejiends  entirely  upon  the  trattic  realized. 
The  predicted  tratVic  charts  and  Hjrures  shown  in  this  report  are  con- 
sidered to  he  (Muservative  and  an  increa.se  or  deerca.se  is  entirely 
l»(i.ssihle. 

\o  attempt  luis  been  made  lo  csliiiiate  the  etVect  of  future  coiui)et  it  ive 
loiites  in  cstimatiM^'  the  Iraftir. 

An  av»'i'afre  return  on  tlu'  par  value  of  the  slock  btisal  on  llu  jncdu-tnl 
Intjjic  for  the  Carcpiine/,  au(l  Antioch  briil^res  is  indicated  at  an  ajjprox- 
imate  averaj;c  of  G  per  cent.  An  inciease  or  decrease  in  the  rate  of 
growth  of  trattic  will  incj-ease  or  decrease  the  rate  of  return  to  the 
stockholder. 

Il  has  been  shown  that  the  actual  rate  paid  on  money  obtained  throu^di 
the  issue  of  bonds  is  ^^.7  i>er  cent  on  the  American  Toll  liridjie  dunpany 
projects.  An  increase  in  trattic  will  slightly  increa.se  this  return  Ix'cau.se 
of  the  stock  bonus  jriveu  the  bondin<r  company.  This  rate  of  retui'ii  on 
bonds  is  considered  to  be  excessive. 

The  rej)ort  shows  that,  excejjt  for  the  possibility  that  a  free  bridjre 
mifrlit  have  been  con.structed  near  Antioch,  wliich  would  have  detracted 
I  rom  the  business  of  the  Caripiine/.,  the  American  Toll  Bridize  Company 
would  have  been  better  olf  as  far  as  stock  dividends  are  concerned  if 
they  had  not  built  the  Antioch  I)i-id;.'e. 

1).  In  the  case  of  the  San  Mateo-Hayward  liridfre.  it  has  been  shown 
that  the  fii'st  moi'tfra'i'e  bonds  will  return  (j.\  per  cent,  and  that  the 
second  mortjra<re  l)onds  will  return  10  per  cent  on  the  lowest  ))redicted 
trattic  estimate. 

it  has  been  shown  that  as  far  as  we  arc  able  to  ascertain,  no  actual 
money  has  been  j)aid  for  any  of  the  common  stock.  I'JO.OOO  shares 
have  been  issued  and  are  held  entirely  by  those  directly  interested  in 
the  brid}re.  It  has  been  shown  that  on  the  lowest  traffic  estimate  this 
.stock  will  have  a  jn-psent  worth  of  %'.V.\  per  share  with  a  reasonable 
possibility  tliat  it  will  be  worth  as  much  as  $7i).r)()  per  share.  This  wortli 
will  be  acipiired  l)y  the  common  stock' holders  without  capital  invest- 
ment   (other  than  sei-vices  jtiior  fo  the  openiji*:  of  the  bi-id«;e). 

4.  Matters  pertaining  to  the  traveling  public. 

a.  Tile  lra\t'lin;r  |Hd)lic  lias  received  the  added  facilities  of  the 
Antioch  an<l  Carcpiine/  iu-id<res  o\er  tho.se  of  a  ferry  at  least  five  years 
in  advance  of  the  time  wlicji  the  state  would  have  <riven  them,  due  to 
the  faet  that  public  otficials  did  not  ri'coirni/e  the  necessity  of  a  publicly 
owned  bridjre  at  ('ar«piin«'/.. 

b.  It  has  been  shown  that  the  capital  inv«'stment  in  the  Canjuine/ 
and  Antioch  bridtres  is  excessive  when  compared  with  the  estimated  cost 
of  reproduction  of  thes»*  brid«res  by  the  state. 

The  costs  are  as  follows : 

CiimI  iif  ciiiiHtnirtiiiii  of  Aiiliorli  loiil  ('iiri|iiiiic/.  liriilK<-M  in  .\ii)i-ri(-aii 

Toll  HriilKo  Coiiipaiiy .f;j»..*.L'0.7H!» 

KNtiiniii(><l  oKst  iif  (••iiistriiofinii  \n  t\w  »tHtP  to  rpprocJtirp  th<«s«>  liridgefi 

ill  tlif  siiiiif  liM'iitiiiii   liiiiiiK-tMl  l(v  iiii-oinp  lioiuls  :il  (5  |mt  cciiI  T.tiT.'i.iMH) 
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c.  It  lias  been  shown  that  tlie  eost  of  operation  of  the  Caniuinez  ajul 
Aniioeli  bridjres  i.s  exeessive  when  compared  with  the  estimated  eost  of 
operation  of  similar  brid^res,  had  tliey  been  fiiianeed  at  a  lower  interest 
rate  and  constructed  by  the  stale. 

The  comparative  costs  of  operation  are  as  follows  : 

Combined  aiiiui.il  cost  of  oiMM-atioii  of  Autiotli  and  Caniuiucz  bridges 

by  the  Aineriiiiii  Toll  ISridKc  Coinpauy $1.17ti.()(H) 

Coiubiiicd  annual  estimated  cost  of  operation  by  the  state,  of  bridges 
const nicted  and  operated  by  the  state  ((!  per  cent  basis  of 
linan.ingt      lUS.tJOO 

Aiimial  savint;  in  cost   of  operation $2r»7.4()() 

(1.  11  lias  been  shown  that  the  Hverajre  loll  per  vehicle,  until  1948 
when  the  brid<res  will  become  free,  will  be  $0.82  for  the  Carquine/ 
liridjre  and  $0.84  for  the  Antioeh  liridfje  ^(.s-  nperafed  hi/  ihr  American 
Toll  }>ri(lf/r  ('t»iipnv!f.  While  the  averapre  toll  necessary  to  o])erate  and 
pay  for  a  brid<re  similar  to  the  Carqninez  Bridjre  //  financed  and  buill 
hi)  the  state  on  a  6  per  cent  income  bond  basis  would  be  $0.44  per 
vehicle,  and  if  financed  and  built  by  the  state  on  a  41  i)er  cent  boinl 
basis,  the  re(piired  toll  would  be  $0.88  per  veliicle. 

It  should  be  noted  that  an  increase  or  decrease  in  traffic  will  not 
iiiatciially  chanjre  the  relative  amount  of  tolls,  as  the  toll  rates  under 
private  or  i:)iiblic  ownership  are  in  both  cases  a  function  of  the  traffic. 
An  inci'case  in  traffic  will  justify  the  lowerinp:  of  tolls  in  eithei"  case 
while  a  decreas(>  in  traffic  will  justify  the  raisino-  of  tolls. 

For  economic  studies  the  above  ratio  between  tolls  on  tlie  i)rivately 
owned  brid<res  and  the  tolls  on  publicly  owned  bridjres  at  Carriuine/C  and 
Antioeh,  nuiy  be  taken  at  the  ratio  of  81?  to  44  or  38.  dependinsr  on  the 
method  of  fiiuin('in<r  the  i)ubliely  owned  bridpres. 

It  would  be  difficidt  to  lower  the  tolls  on  a  i)rivately  owned  bridp;!'. 
even  thou<rh  the  increase  in  traffic  mifrht  justify  such  action,  while  on  the 
publicly  owned  bridfre  no  profits  are  expected  and  there  would  be  no 
object  in  not  lowerinp-  tolls  if  increased  income  justified  such  action. 

The  above  ratio  of  toils  for  the  Carrpiinez  and  Antioeh  bridp:es  indi- 
cates that  for  these  bridpres  the  cost  of  ])ublic  service  on  the  ])resent 
bridpres  is  at  least  88  per  cent  hi'rhcr  than  it  would  have  been  on  similar 
bridp^es  constructed  and  operated  by  the  state. 

It  has  been  shown  that  the  tolls  j^ei-mitted  by  law  on  the  San 
.Mateo-llayward  P)ridp:e  over  the  life  of  the  franchise,  viz,  to  IflTT, 
will  be  as  follows : 

1!).3()  to  ID.'O: 

Pleasure  cars $0.60  per  vehicle 

Commercial  cars 1.7.")  per  vehicle 

li>.-,0  to  inr.7: 

I'leasiire  cars 0..")t;  jx-r  vehicle 

Commercial   cars l.tid  i)er  veliicle 

l!»r,7  to  1077  : 

Pleasure    cars    O.^tJ  per  vehicle 

Commercial  cnr.s 1.13  i)er  vehicle 

If  the  .state  had  financed  and  constructed  the  bridpfe  an  averajje  loll 
of  1.")  cents  for  pleasure  cars  and  58  cents  foi-  commercial  vehicles  would 
be  all  that  is  nece-isary  to  operate  and  amortize  the  cost  of  the  structure 
over  tlie  active  life  of  the  fi-anchise. 

2— r,49.-.I 
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•'.  'Pile  (•(mcliiNioii  is  iiiiidt'  thai  iiiiif  bridtn,  lie  it  a  j)rivat(*ly  or  puh- 
lic-ly  owned  toll  bridtrc  or  a  pulilicly  owiicrl  Ijridfre  on  whii-h  no  tolls 
have  ever  been  jjaid.  is  a  toll  Inidfre.  The  travelinj;  public  eventually 
pays  for  all  of  tiiem,  either  by  tolls  or  taxes.  A  tax  may  be  called  .a 
toil  or  a  toll  a  tax,  and  the  taxes  or  tolls  paid  ccuistitute  the  cost  of  public 
service  received  in  crossin«r  the  bridprc  Tlie  method  of  buiklinp  and 
linancinpr  any  brid<re  which  results  in  the  least  possible  cost  of  public 
service  is  the  best  way. 

A  fjrcat  many  miles  of  lii<rii\\;iy  and  many  l)ridfres  in  the  state  would 
>-liow  an  apparently  lii^'h  cost  of  public  service  on  ilic  capital  invested 
if  reduced  to  a  toll  basis,  while  the  reverse  would  be  true  in  nuiny  other 
cases.  liikewise  some  of  the  privately  owned  roads  and  brid<;es  show  a 
relatively  low  cost  of  public  .service,  and  others  show  a  hijrh  cost.  In 
•lie  case  of  privately  owned  bridjrcs  and  roads,  a  relatively  l(»w  cost  of 
seivice  will  (»rdinarily  represent  a  loss  to  the  investors,  while  a  lela- 
tively  hi^'h  cost  of  service  will  represent  a  profit  t<»  the  inv(>stoi-. 

The  pidilic  should  be  supplied  with  necessary  roads  and  hiidij-cs.  hiii 
they  should  not  be  burdened  with  unnecessary  ones. 

All  neces.sary  roads  and  brid«res  shouhl  be  eithci-  built  and  operated 
by  the  public  or  all  built  and  operated  by  private  capital.  In  either 
case,  the  cost  of  public  scivicc  on  all  roads  and  bridfjes  which  show 
a  liijrh  cost  (»f  operation  should  be  offset  by  the  low  cost  of  service 
of  roads  and  bri(l<res  which  show  a  low  cost  of  operation,  if  the  public 
is  to  receive  the  minimum  net  cost  of  service  over  the  entire  system. 

In  the  Slate  of  California  either  the  state  or  counties  and  cities 
own  and  oj>eiate  more  than  !)•")  i)cr  cent  of  the  roads  and  bridges. 
It  should,  therefore,  not  be  necessary  nor  should  prixate  capital  be 
allowed  to  j)ick  out  advantajreous  points  on  the  hijriiway  systems  and 
i)iiild  toll  j-oads  or  brid<res  which  will  take  profits  that  would  otlicrwi.se 
tend  to  lower  the  averajre  cost  of  hijrhwa.v  .service  on  the  entii'c  public 
lii^rhway  system.  Xor  should  private  ca|)ital  l)e  retpiired  or  allowed 
to  select  other  points  on  the  hi<;liway  systems  and  build  and  operate 
r(»ads  and  bi'idfres.  which  will  re|)resent  a  loss  to  i)rivat«'  investors 
even  thoujrh  such  roads  or  bri(l;:es  so  operated  nuiy  lowi'r.  or  not 
increase  the  net   c(»st  of  service  over  the  entire  hi<rhway  system. 

The  economic  construction  and  operati(m  of  the  public  hitrbway  system 
should  be  fr(»m  a  standpoint  of  the  entire  state,  or  exM-n  nation,  rather 
than  from  a  local  point  of  view  .is  a  city  or  county.  Many  ])ublic 
otlicials  are  in<'line<|  t(»  favor  the  building'  of  toll  roads  and  bri(l«res 
by  private  capital.  <rivin^'  as  reasons  for  so  doinjr  that  they  can  not 
finance  such  roads  and  bridjrt's,  or  that  they  exp<'ct  to  make  money 
out  (»f  <rross  income  tax  oi-  fi-otn  tolls  taken  after  the  franchi.se  expires 
and  the  brid<re  beeonies  local  j>ul)lic  pioperty.  or  that  no  taxes  or  local 
bond    issues   will    be   neces.sary    if   linanced    by    private   capital. 

Analy/.inf;  the  prol)lem  <»f  service  co.st  the  final  conclusion  is  rea<*lie  I 
that  the  state  can  finance  necessaiy  roads  and  bridges  at  less  eo.st  than 
|)rivate  corporations,  that  the  paying;  of  tolls  is  just  as  much  a  tax 
as  is  {ras  lax,  or  taxes  levied  lo  n'tire  necessary  bond  issties;  that  the 
|)ublic  will  in  most  cases  pay  more  in  tolls  to  the  private  corporation 
than  they  would  in  tolls  on  a  ptd)Iicly  ownj'd  toll  road  or  bri<l}re.  or 
in   taxes  to   retire  necc.ssary   |»nblic   bond    issues,   or   in   jras  tax. 
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TliL'  arjriinit'ut  tluit  ci  i-ounty  or  city  cnu  make  inoiicy  from  a  toll 
l)rid<;e  is  fuiKlainoiitally  \vi(>ii<r.  Tlic  citizens  of  any  county  or  city 
eventually  travel  to  a  greater  or  lesser  deprree  the  roads  of  every  other 
county  or  city.  It  is  not  economically  sound  that  the  citizens  of  one 
county  or  city  should  travel  free  the  roads  of  any  other  county  or 
city,  or  the  state  hiprhway  system,  and  in  turn  exact  a  profit  from 
travelers  outside  of  their  boundaries  iisinj;  their  roads  and  bridfjes. 

The  city  and  county  of  San  Francisco  has  recojjnized  these  prin- 
ciples in  reject inj;  all  franchises  api)li('d  for  by  private  inteivsts,  to 
l)uiKl  a  i)rivately  owned  toll  bridjje  acr'oss  San  Francisco  I>ay  from 
San  Francisco  to  Oakland  or  Alameda. 

f.  I'(  rtdinitu/  to  prcsint  and  added  invest  iiunts  by  the  pithlic  in 
liiyhwai/  sjislems. — A  conclusion  is  drawn  that  the  present  enormous 
investment  by  the  public  in  the  state  and  county  hijrhways  is  being 
capitalized  by  private  toll  bridjre  companies.  Added  investments  by 
the  i)ublic  as  in  the  American  Canyon,  and  roads  south  and  north  of 
San   Francisco,  tend  to  <rrcatly   increase  the  income  of  toll  bridfres. 

5.  Matters  pertaining  to  existing  and  necessary  laws  governing  the 
granting  of  franchises,  construction  and  operation  of  privately 
owned  toll  bridges,  the  financing,  purchase  and  operation  of 
privately  owned  toll  bridges  by  the  state,  and  the  financing, 
construction  and  operation  of  state  owned  toll  bridges  by 
the  state. 

a.  A  conclusion  is  drawn  that  existiiifj  laws  f^ovcrninjr  the  i.ssuinp: 
of  fi'anchises  for  toll  bridfres,  as  well  as  their  construction  and  opera- 
tion, are  obsolete  and  should  be  revised  or  amended  in  the  followiufj; 
i-espects : 

(1)  The  power  of  «rrantin<j:  franchises  to  private  corporations  to 
build  toll  brid<;es  on  the  state  hiprhway  system,  or  on  any  county  road 
that  is,  or  may  be,  a  connectinfr  link  of  the  hifjhway  system,  should  be 
vested  in  the  Ilifrhway  Commission  or  subject  to  their  approval,  and 
the  rates*  of  tolls  fixed  by  the  Railroad  Commi.ssion. 

(2)  The  law  which  is  now  in  effect,  jrivinp:  the  jurisdiction  of  j^rant- 
inp:  franchises  to  the  county  situated  on  the  left  bank  descendinpr,  is 
difificult  of  interpretation  in  the  case  of  San  Francisco  Bay,  and  should 
be  amended  and  clarified  if  the  power  of  jri-antinjr  any  franchises  is 
to  remain  with  the  counties. 

{'A)  Power  should  be  <riven  l)y  law  to  the  lliphway  Commission  or 
Diivctor  of  Public  Works  to  locate,  desicrn,  construct  and  o])erate  toll 
l>ri<l«res  and  to  finance  the  location,  desi«rn  and  construction  of  such 
tu'idfres  by  issuin<r  income  bonds  havinj;  as  their  sole  security  the  income 
from  tolls.  The  entire  income  from  tolls,  after  (h'ductinjr  necessary 
operatinjr  co.sts,  interest,  current  maintenance,  and  a  reasonable  sinking 
fund  for  maintenance  after  the  tolls  are  removed,  to  be  applied  to 
the  amortization  of  bonds.  The  bridge  tf)  be  made  a  free  bridge  as 
soon  as  the  bonds  are  paid. 

(4)  If  the  legislature  has  the  power  to  ilo  so.  laws  should  be 
I)ass(ul  giving  the  Highway  Commission  or  Director  of  Public  Works 
authority  to  ac(piire  existing  privately  owned  toll  bridges  by  ])urchase 
or  by  condemnation.  Study  of  the  subject  brings  out  the  fact  that 
all  existing  toll  bridges  have  been  financed  and  constructed  under 
franchises  granted   by  counties  under  the  stipulation   that   the   power 
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to  fix  tolls  and  tilt'  ri'^'lit  tn  piiicliasr  is  vestt'd  in  tlw  coumit'.s. 
Wlu'tluT  or  not  this  tixinir  of  .iiirisdictioii  can  he  c'lian»red  in  the  case 
of  existin<r  toll  hrid«res  is  (luestionahh-  hecansr  of  the  ctTect  it  ini<rlit 
have  on  the  property  ri<rhts  of  the  hridjre  companies. 

6.     Matters  pertaining  to  the  purchase  by  the  state  of  existing  toll 
bridges. 

a.  Ciiiiiuim :  and  Autiarli  binltivs. — If  the  state  desires  to  j)urehase 
Ixitli  or  either  of  these  l)ridjres  there  are  three  methods  of  eomputinj!: 
their  value.  These  methods  are  develo|)ed  in  Section  \  of  this  rejiort, 
and  are  arrived  at  fi'om  two  |)oints  of  view. 

First — That  of  the  stockholder  of  the  Amei-ican  Toll  Hiid|/e  Com- 
pany. There  are  two  values  fi-om  the  first  viewi)oint,  viz,  the  cost  of  the 
liridjrcs  to  the  American  Toll  Ui-idi:e  ('om|)any.  and  the  estimated  \aluc 
of  the  stfick  from  an  investment  ]»oint  of  view. 

Second — Value  of  the  hi-id;:es  from  the  viewpoint  iy\  the  travelinj,' 
public. 

The  p»d)lic  has  received  an  intanjrible  value  due  to  the  added  conven- 
ience of  brid^'cs  over  fei-ries.  It  is  impossible  to  reduce  this  conven- 
ience to  dollars  and  cents  because  it  is  not  known  how  lonp  it  would 
have  been  after  the  present  l)ii(l<res  were  built  until  the  |)ublic  would 
have  recognized  the  necessity  and  constructed  sindlar  bridjres.  This 
intanjrible  value  adtled  to  the  sum  it  would  have  cost  the  state  to  Imild 
fhes<'  bridjres  represents  the  tr\ie  value  to  the  traveling.'  public. 

liefen-injr  t()  Section  \'.  it  will  he  seen  that  the  estimated  values 
computed  under  thes(>  three  headiufrs  are  as  follows: 

(ll    Co.xi    (if    lirifls*'    iis    sliowii    nil    llic    iM.i.k.x    "pf    tin-    .ViiK'tiiiiii    Toll 

l>ri(lK<'   ('i»iu|»!iii.v    JfK, ")!!((. 7X!! 

C-'l    \;iliic  of  tlic  ('jiii|uiiu'Z  liiidjre  a.s  nu  iuvcstiufiit ll.lil4,!MKl 

(■'I)    ('iiiiihiind    value   of   the    CartniiiH'z   aiul    Aiituwh    bridges   iis    an 

ill  vest  iiir-iit     II.SH;.  t<Nl 

<4»    Viilup  of  til*'  Carriuiut-;;  UridRc  to  tlu*  piililic.  Cost  (if  n'|»r<Klucti<>ii 

liy  .statf.     Not  inciiidiiiK  iiilaiiBihIc  valuo *  (;,."h\t.o<Mi 

(H)  Coiiibincd  vahic  of  tlu'  ('ari|iiitH'/.  and  Antiocb  bridges  to  th«> 
piiblie.  cost  of  re|ii-<Kliictiou  by  tbe  state,  uot  inchidiiiK  iutaii- 
>{ibli'   value   7.(;7."..<too 

Hither  of  values  (4)  or  (."))  can  not  now  be  realized  by  the  public 
hecause  i)rivately  owned  bridjres  were  allow(>d  to  be  constructed  rather 
than  jiublicly  owned  ones. 

\'alue  (  1  )  ]»resumably  rejiresents  the  cost  of  the  brid^M's  to  the  bridjre 
comjiany.  The  pi-oblem  of  decidin<r  l)etween  this  value  and  value  (3). 
or  a  comjiromise  between  the  two.  is  eitlier  a  niatter  of  ne-rotiation  with 
the  bri(l<:e  company  or  a  matter  for  the  courts  to  decide.  Values  (2) 
and  (.'{)  are  based  on.  a  i)redicted  future  trafTtie  and.  a  (5  per  cent  rein- 
vestment basis  for  money  n'ceived  by  the  stockholders  for  tln'  bridpe. 
It  is  no  doubt  presumptions  to  predict  Iraflie  as  far  into  the  futtire  as 
it  is  necessary  t<»  <|o  in  the  case  of  any  fi-anchise  and  the  reinvestment 
rate  of  interest  is  also  a  matter  of  judfrnient. 

Whether  an  investment  in  the  Canpiinez  Bridjre  involves  Hullicieiit 
risk  to  dpniand  n  (5.  7,  8  or  10  per  cent  interest,  is  j)urely  a  matter  of 
o|>inion.  If  the  .stockholders'  present  investment  in  the  bridpe  is  saf«' 
enoii<rh  to  warrant  only  a  fi  jier  cent  return  then  he  is  entitled  to  a 
reinvestment  rate  of  tV  per  cent.     On  the  other  Iiand.  if  he  has  an  *%  per 
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cent  ri.sk  in  the  bridprt',  he  is  entitled  to  only  a  present  worth  based  on 
an  8  j)er  eent  reinvestment  Avliieli  is  innch  less  than  values  (2)  and  (li). 

Courts  have,  in  deteruiininjr  similai-  values,  taken  into  account  all 
these  factors  but  as  far  as  it  is  jjossible  to  determine,  no  rule  has  been 
laid  down  and  each  case  has  been  determin<'d  individually. 

A  study  of  these  estimated  values  leads  to  the  eonelusiou  that  it  is 
almost  impossible  to  fix  an  e(|uitable  purchase  i)rice  for  a  ])rivately 
owned  toll  bridjre.  If  the  lower  value  is  fixed,  the  i)ublic  obtains  "value 
received"  and  the  bridf:;e  company  realizes  a  heavy  loss,  while  on  1h<' 
other  hand,  if  the  hijrher  value  is  fixed  the  brid<?e  company  obtains 
"vahie  received"  based  on  the  ori<>inal  conception  of  its  investment 
and  the  public  pays  $4, 190. ()()(),  or  approximately  60  i)er  cent  more  for 
the  brid<res  than  if  they  had  constructed  ami  financed  them  themselves. 

Referrin<r  to  iSection  V,  ll-e,  it  is  st'en  that  the  state,  if  {^■iven  the 
rijrht  by  law,  may  ])urchase  either  oi-  both  the  Carcjuinez  and  Antioch 
bridjres,  even  at  the  cost  of  $11,121 4, !)0()  for  the  Carcpiinez  alone  or  $11,- 
S46,400  for  both  the  ('ar(|uinez  and  Antioch  bridjjes,  and  by  refinanc- 
in<r  them  as  outlined  in  Section  V,  11-c,  p.  74,  {j^reatly  reduce  the  tolls 
now  bein<;  char<red  by  the  American  Toll  Rridfje  Comi)any.  (Refer  to 
tables  in  Section  V  11-c.) 

b.  There  are  many  diflficulties  to  be  surmounted  and  many  steps  to 
be  taken  before  either  the  Caniuine/  or  Antioch  brid<res,  or  for  that 
matter  any  pi-ivately  owned  toll  bridpre,  can  be  purchased  by  the  state. 

First — T^aws  must  be  anuMuled  or  ])assed  which  will  enable  the  state 
to  do  so. 

Second — The  state  must  decide  whieh  of  the  l)i-idj>es  or  properties 
ai-e  to  be  purchased. 

As  has  been  ex]ilained,  the  American  Toll  Bridge  Company  has  sev- 
eral i)roperties  amon<r  its  assets,  the  princii)al  ones  being;  the  Canjuinez 
and  An.tioeh  bi-idges.  the  ^lartinez-Benicia  ferry,  the  properties  of  the 
Kodeo-Vallejo  ferry,  and  several  parcels  of  land. 

All  of  the  values  and  estimates  in  this  report  pertaining  to  the  Amei'- 
ican  Toll  Bridge  Company  are  based  on  tlie  assumption  that  only  the 
bridge  properties  woidd  be  purcha.sed,  and  that  all  other  assets  as 
ferries  and  real  estate,  except  that  occujiied  by  bridges  would  remain 
as  the  property  of  the  American  Toll  Bridge  Comi)any. 

Third — Tf  the  Antioch  bridge  is  to  be  ac(iuired,  it  must  be  rem<'m- 
bered  that  it  is  not  now  located  on  or  within  many  miles  of  a  state 
highway. 

Fourth — The  values  given  in  this  report  are  direct  functions  of  what 
is  a  fair  interest  return,  and  of  the  correct  prediction  of  future  traffic. 

P^ifth — The  present  laws  governing  the  ac(piisition  of  toll  bridges 
gives  the  county  grantinir  tlie  franehi.se  the  right  to  buy  the  bridgv 
within  five  years  from  the  filing  of  the  certificate  of  com|)Ietion  of  the 
bridge.  If  not  purchased  within  this  i)erio(l,  the  right  is  then  deferred 
until  the  bridge  has  been  in  existence  for  ten  years  or  more. 

Sixth— It  will  be  neces.sary  to  i-han^e  the  law  and.  if  j)o.s.sil)U>.  give 
the  state  the  authority  to  pnichasc.  This  will  probably  ret(uire  that 
the  state  make  the  present  roads  leading  to  the  In-idge  or  bi-idges  state 
highways. 

Seventh — The  present  law  provides  that  the  ])urchase  price  shall  be 
determinefl   by   a    board   of  ai-bitration,   consisting  of   seven   members, 


tlirco  members  to  bo  appointed  l)y  the  bi-idfre  eonipany,  three  by  the 
|)nreliaser.  aiul  one  by  the  jiul-re  of  the  superior  eonrt  of  the  eounty. 

S(ni  Mtitro-IIin/ii'drd  liritltji .  If  llie  state  desires  t(t  ae(|uire  the  San 
Mateo-IIayward  Bridtre.  it  will  l)e  rcfpiiied  to  reeof^nize  the  ohiiise  in 
the  franehise  for  the  Dumbarton  llrid^re  r«'(|uii-in;r  thai  tlie  county  can 
not  own  or  ae(|uire  any  otiier  bridj^e  aeross  the  San  Francisco  I>a\-  fiom 
San  -Mateo  County  witliout  first  buyinjr  the  Dumbarton  IJridire. 

The  estimated  vahics  f^r  the  San  Mateo  Hridfje  are  as  follows: 

First.  On  a  basis  of  cost  to  the  bridf^e  company $7,o()0,()U() 

Sccou<l.   On  a  basis  of  reproduction  cost   by  the  state r).!l4(i.()()0 

Third.   On   an   income   value  basis  to  the   eonnnon   stock- 
holders  ( bridfre  company's  trallic  prediction) 

(>%   basis  of  reinvestment 17. (177. 27(1 

X^r   basis  of  reinvestment ]4.ti;K),:iH2 

b.  On  an  income  vabie  basis  to  the  common  stockholders  (state  traffic 
prediction) 

6%   basis  of  reinvestment $14.457.4ilO 

S%  basis  of  reinvestment V2,0H:\;iU 

The  jrreat  variation  in  the.sc  values  indicates  tlie  extrenie  difficulty 
<d'  determiniu;:  what  is  a  fair  value  for  this  or  for  that  matter  any  of 
the  other  privately  owned  toll  bi-id^res.  'Reader  is  referretl  to  corre- 
spondini.'  fijrures  foi-  other  toll  bi-id<.'es  jriven  in  this  report.) 

Summary  of  conclusions. 

1.  Xone  of  the  existinir  toll  l)rid<res  in  the  State  of  California  are 
eutirely  on  the  state  hi^rhway  system. 

The  Car<piine/  l>ri(kn'.  the  San  Mateo-IIaywaril  llridj/e  and  the 
Khreiibur^'  Brid<re  are  imjtortant  connections  of  tlie  hijrhway  system. 

'J.  Cei'tain  toll  bridjres  have  an  intanjrible  vabie  in  addition -to  tlu'ir 
physical  value,  due  to  the  fact  that  they  have  <riven  the  public  the  added 
jMlvantatre  of  a  bridjre  over  a  ferry  several  years  prior  to  the  time  the 
|iublie  ftt^icials  realized  their  necessity  as  publicly  owned  brid;res. 

•  !.  Privately  o\\  ued  toll  brid;res  cost  more  than  publi<'ly  owned  bridges 
for  the  folloA\iu<r  |)rincipal   j*easons: 

a.  The  cost  of  orj:ani/at ion  and  proiuotion  is  more  foi*  the  prjvalelx 
owned  bridtre  than   for  the  |)ublicly  owned  one. 

b.  The  cost  of  tinaneinjr  a  ])rivately  owned  toll  bridire  is  lii'_'hei-  than 
the  financiut.'  of  a  publicly  f»wn<'d  brid^'e. 

c.  The  cost  of  con.struction  of  a  i)rivately  owned  toll  bi-idtre  is  some- 
what hijrher  ( fnun  10  per  cent  to  2o  per  cent)  than  a  publicly  owneil 
hridp".  due  in  mo.st  eases  to  lack  of  competition  in  biddini;  on  the 
contraet. 

d.  The  cost  of  operation  is  hi^rher  on  a  privately  owneil  biiflire  than 
on  a  publicly  o\\  ned  bridtre.  primarily  because  amortization  and  interest 
eh  a  ryes  are  more. 

4.  The  cost  of  public  service  over  a  pi  ivately  «»wned  toll  brid<.''e  is 
liijriiei-  than  over  a  publicly  owne<l  one.  because  the  capital  investment 
is  more  and  the  interest  rate  higher.  A  profit  is  expected  on  a  privately 
owned  bridire  and  not  on  a  puldicly  owned  one. 

.").  The  fixing  of  erpiitable  values  of  privately  o\vne«|  bridfres  is  so 
intricate  and  involved  that  it  woidd  K«*em  almost  impossible  for  the 
public  to  acfpiire  them   without  either  jiayinj.'   from  20  to  as  much   as 
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250  per  t-eiit  inore  than  it  would  liavc  cost  tlic  public  to  build  tliciu.  or, 
on  the  othci-  liaiid.  causiu".''  a  lu'avy  loss  to  tlic  investors  in  toll  bridjrc 
stock. 

6.  The  state  or  counties  or  cities  own  and  opei-ate  nioi-e  than  !>.')  per 
cent  of  tlie  liiphway  and  brid<;es  in  the  state.  If  public  ownership  is 
proper  for  J).")  ])er  cent,  it  wouhl  .seem  proper  on  100  pej-  cent  of  the 
state  sy.steni. 

7.  Achled  investincnt  1)\  tlic  pid)lic  in  iniproviii<r  roads  enhances  the 
value  of  privately  owned  toll  l)ri<l<,M's  located  on  pi-  cont  i<>no)is  to 
these  roads. 

S.  Witli  possibly  two  exceptions,  investors  in  the  privately  owned  toll 
l)rid.ires  in  California  will  probably  realize  eitluM-  fair  or  larjre  i-eturns 
on  their  investment. 

f).  If  the  .state  desires  to  ac(piire  all  of  the  ])i'ivately  owned  toll 
bridires  in  California  which  ai-e  now  or  will  be  in  o|)eration  durini"-  the 
year  of  lf)2!l.  there  will  be  i-t^ipiired  the  followinj:'  a|)proxiiuate  cai)ital 
investments : 

Based  on  the  cost  of  the  bi-idyes  to  the  toll  brid}z<'  couiiianies: 

Caniuine/.  and  Antioch  bridfjes $!),.">20.S()ii 

San  Mateo-Hayward   Bridge 7,r)00,0()i) 

Duinbaito)!  Bridp' 2,1 21, ()()() 

Scars  l*oint  toll  road  and  bridjjes 746. 000 

Klu-eTihni-Lr  Bridire 268,500 

.^20.156,:5n() 
Based  on   the  estinuited  pi'cscnt    W(n-tli   to  stockholders. 
Computed    on   state   traffic    prediction    and    (i    per   cent    i-einves1itieut 
basis  : 

Caniuine/.  and  Antioch  bridges !i<ll,S4().4()il 

San  Mateo-IIayward  JiridgeJ 14,457,490 

Sears  Point  toll  road 1.250.()()(» 

Dumbarton    Bridge ;{,218. ()()(» 

K  Ill-en  burg    Bi-idge (none) 

Examination  of  the  i-eport  shows  that  the  total  estinuited  cost  of 
rein-oduction  of  all  of  the  above  bridges  by  the  state  is  about  $16,225,000. 

10.  If  the  .state  can  ac(piire  the  Car(piinez  and  Antioch  bi-idges  even 
at  the  price  of  ijtl  l.H46,40(l  and  i-etinance  them  at  6  per  cent,  the  tolls 
can  be  reduced  from  the  pi-e.senl  avei-age  toll  of  S2  cents  per  \'ehicle 
on  the  Cai-(|uine/.  and  S4.2  cents  pei-  \-ehicle  on  the  Antioch,  to  52  cents 
and  61   cents  respectively. 

11.  If  the  state  can  acquire  the  San  Mateo-IIayward  Bridge  even  at 
the  fi^iure  of  .+  14,457.4fl0  aiul  refinance  it  at  6  |)(>r  cent,  the  av<'rage  tolls 
can  be  very  materially  retluced  below  those  which  the  bridge  r-ompany 
have  stipulated  in  the  fi-anchise. 

Tolls  are  as  follows: 

State  Operated  Privately  Owued 

Yfuv                                                                                .Viito         Truck  Aiilo          'J'riuk 

1930   $0.ft3         $1.90  $0.60        $1.75 

UM(t .4(;            1.40  .(Ui           1.7r. 

i!tr>o  .3;-.         i.or.  .(io         1.7,-, 

I'.MIO .29  .8r>  MS  1.13 

1970  .24  .m  MH  i.i:; 
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111,  All  traflic  prt'dii't ions  in  this  report  wliicii  jirt'  ;i  hjisis  of  coni- 
putiiiir  pr<',s<'iit  worth  »vo  o\'  necessity  bnsed  upon  estinuites.  The  lh-u- 
eral  liiisis  has  heeii  the  iiiitiiial  incfease  in  population  expeete(l  without 
(•((tisiih-rinjj  the  etleet  of  future  competitive  routes,  etc.  It  is  i-e.-o<_Miize(| 
that  to  ptcdict  traffic  ")()  years  ahea-l  is  at  Ix'st  ha/.ar(h)U-!.  In  coin- 
put  in;;  piesent  worth,  however,  a  consi<leral)le  error  in  the  more  distant 
years  has  comparatively  little  elVect  on  the  present  worth. 

l."{.  A  study  of  the  existiujr  toll  bridges,  their  cost  of  promoting:, 
financiujj.  construction  and  operation,  should  cause  public  ollicials  hav- 
inir  power  to  j,'rant  francliis<'s  to  carefully  analyze  atid  study  the  e<-o- 
nomic  (piestions  involved   before  «;i"antin^  further  franchises. 

14.  A  L'cneral  conclusion  is  di-awn  that,  due  to  the  exceeding'  ditlfi- 
cnlty  in  fixin*.'  a  just  value  to  both  the  public  and  i)i-ivat<'  intei-ests  con- 
<-erued.  and  due  to  the  inti'icate  lejral  phases  involvi'd.  the  only  way  for 
the  state  to  ac(|uire  the  ownership  of  exist injr  toll  brid^res.  if  same  is 
desired,  is  by  coiulemnation. 

1.').  A  ;reneral  coiudnsioji  is  drawn  that.  du<'  t(t  the  <renerally  hi<rli 
cost  of  public  sei-vice  of  privately  owue<I  toll  biid<>»'s.  and  the  extreme 
difficidty  of  acquirin<r  them  after  they  are  constructed,  at  a  value  con 
sistetit  with  that  for  which  the  .state  or  county  coidd  build  and  opei-atc 
them,  necessary  steps  sluudd  be  taki'U  to  i)ermit  the  state  or  counties  to 
finance  and  build  loll  brid<res  on  an  income  bond  basis:  that  thr  furUur 
rnnyfrurfitni  of  ptivdici}!  inrm  <l  lull  hri'hiis  'ihmiltl  hi    prohihitnl. 
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Skction    J  I  I 

LAWS  RELATING  TO  CONSTRUCTION  AND  OPERATION   OF 

TOLL  BRIDGES 

(Note — No  attompt  will  bv  inado  to  set  foitii  Iii'i-cin  iiiiv  cxhaiislivc  study  of  the 
lepil  status  of  toll  l)ri(iK<'s  in  Califoniiji,  hut  niorHy  to  iiidiciitc  a  few  of  tin-  IcRal 
Iiighlijlhts  and  priiiciplcs  applicable  to  tliis  suh.jeet. ) 

1.     GRANTING  OF   FRANCHISES. 

Tilt'  irriuitiiio;  of  tVam-liises  is  ;i  sovereif^u  prerogative  aud  as  such 
Ix'longs  to  the  Legislature.  The  Legislature  in  California  has  dele- 
oated  this  authority  to  the  various  boards  of  supervisors,  by  specific 
statutes.  While  it  luis  been  held  that  these  boards  are  oidy  agents  of 
Hie  Legislature,  the  grants  so  made  are  e(|ua11y  \i\\\(\  as  if  made  by  the 
Legislature. 

Fall  vs.  County  of  Sutter,  21  Cal.  237  (1862). 

a.  Statutory  powers  of  board  of  supervisors. 

The  boards  of  supervisors  derive  their  power  to  grant  fi-anchises  for 
Kill  bi-idge. 

A.  Entirely  within  boundaries  of  particular  county  from  paragraplis 
.">.')  and  .'56  of  section  4041  of  the  Political  Code. 

Paragraph  33  authoi'ized  toll  franchises  on  roads,  bridges,  ferries, 
fic.  (which  are  not  already  dedicated  to  the  public). 

i'aragrajdi  36  ])i'Ovides  for  the  granting  of  franchises  on  public  roads 
and  liigliways  only  whenever  in  their  judgment  the  expense  necessary 
to  operate  or  maintain  such  roads  or  highways  as  free  public  high- 
ways is  too  great  to  justify  the  county  in  operating  or  maintaining 
tlicm. 

Kven  though  bridges  are  not  specifically  mentioned  in  tiiis  i)ara- 
graph,  it  has  been  held  that  bridges  are  highways  and  are  therefore 
governed  by  this  provision. 

Scars  \s!  Tuolumne  County,  132  Cal.  167   (1901). 

15.   P>etween  two  counties. 

Seetion  2843  of  the  Political  Code  i)rovitles  that  in  cases  wiiere  bridge 
is  across  stream,  etc..  dividing  two  counties,  the  board  of  supervisors 
of  the  county  on  the  left  bank  thereof  shall  have  jurisdiction. 

};>ee  Statutes  1881,  page  76  (where  bridge  is  acros.s  navigable  stream), 
also  .section  2872  of  the  Political  Code. 

The  granting  of  franchises  in  this  ea.se  is  predicated  on  compliance 
with  the  procedure  and  subject  to  conditions  of  other  statutory  pro- 
visions— especialh'  the  following  sections  of  the  Political  Code: 

2870.  2871,  2872,  2873,  2874,  287.'),  2876,  2877,  2878,  287i»,  2880,  2881. 

C.  Over  navigable  streams. 

Statutes  1881.  page  76,  gives  supervisors  right  to  grant  franchises 
for  toll  bridge  across  navigable  streams,  bays,  etc. 

This  act  is  still  in  force. 

Calvin  vs.  Contra  Costa,  IDj  Cal.  686. 

Chiro  Bridge  Cmnpany  vs.  Sacramento,  etc.,  123  Cal.  178  (1899). 

See  also  section  2872  of  Polilical  Code  validating  franchises  granted 
prior  to  1881  act. 
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2.  EXCLUSIVENESS    OF    FRANCHISE. 

Tlif  coimnon  law  j-ule  tliat  no  rival  toll  bridfje  could  be  allowed  so 
iitar  to  tin-  aiieit'iit  one  to  affect  or  take  away  its  business  {Norri^  vs. 
Fanmrs,  efc,  Co.,  6  Cal.  ')90)  has  been  modifled  by  section  2853  of  the 
Political  Code,  i)rovi(lin»  that  no  toll  bridjje  must  be  established  within 
one  mile  above  or  l)el<»\v  a  rctrulai-ly  t'stal)li.slu'd  toll  bridge.  ///(/rv.\-  the 
situation  of  sonic  creek,  the  <'rossin<r  of  a  public  liij;lnvay  or  the  intersec- 
tion of  some  ci-e«'k  or  ravine  rend«'i-s  it  necessary  for  pulilie  convenience. 

In  <lcterminin«r  public  convenience  the  judffuu'nt  of  the  board  of 
>^u|»crvisors  is  conclusive. 

Wtiiti/li  vs.  (liautufy,  l.'{  Cal.  11. 

I'<'ll  vs.  Summons,  134  Cal.  621,  625. 

'Phis  section  also  applies  to  free  bridges  built  by  private  individuals 
ill  id  corporations  as  well  as  to  toll  bridores. 

.\ orris  vs.  Farmers,  etc.,  Co.,  6  Cal.  590. 

I'ldess  the  L'rant  of  franchise  by  its  terms  is  e.xelusive.  tli«'  lej^'isla- 
iiire  is  not  precluded  from  making  other  grants  even  though  the  second 
grant  would  tend  to  destroy  the  first  grant. 

litirham  vs.  Turnpike  Company,  25  Cal.  283. 

Fall  vs.  Count  if  of  Sutter,  21  Cal.  237. 

Cliarh's  Rirer  vs.  Warreti  Bnfl(/(  Cennpany  (U.  S.)  11  Pet.  U.  8. 
:AX-  J)  L.  Ed.  824. 

3.  EFFECT   OF   TERMINATION    OF    FRANCHISE. 

It  lias  Ix'fii  held  that  the  i-onsi  rii<-t  i-in  of  a  loll  hridi:e  is  a  dedication 
of  the  l)ridge  to  public  use,  subject  only  to  right  to  collect  tolls.  The 
bridge  belongs  to  the  i)ublic  and  the  only  interest  of  the  holder  of  fran- 
ehi.se  is  right  to  collect  tolls  as  compensation  for  the  building  of  the 
bridge. 

(iardelhi  vs.  Amador  County,  164  Cal.  555. 

Section  261  !>  of  the  I^olitical  Co<le,  provides  that  upon  expiration 
of  franchise  by  limitation  or  nonuser  toll  bridges  shall  become  frw 
public  highways  and  no  claim  shall  be  valid  against  ptiblic  for  right 
of  way.  (H-  for  land  or  material  comprisitig  such  bridge. 

Fiople  vs.  Daridsoii,  7!*  Cal.  166. 

Nrr/r.v  A's.  Tuolumnt   County,  132  Cal.  167,  172. 

This  sei'tion  applies  to  inter-  as  well  as  intra-c-unty  bridges. 

(iardilla  vs.  ('oiinly  of  Amador  Kiiprai. 

4.  TOLLS. 

The  collection  of  tolls  under  franchise  is  provided  by  section  2878  of 
the  Political  Code,  specifying  that  Injards  of  superxisors  may  ti\  toIK 
as  they  may  from  time  to  time  prescribe,  and  parasrraph  3  of  section 
2845  of  the  I*olitical  Code  .says — the  tolls  may  raise  annually  an  income 
not  exceeding  1.")  jier  cent  of  the  actual  cost  of  the  construction  or 
erection  of  tin-  bridge  or  ferry,  and  such  additional  income  as  will 
])rovide  for  the  animal  cost  of  operation,  maintenance,  amortization 
antl  taxes. 

See  also  section  514  of  Civil  Code. 

Se<-ii«.n  .528  of  Civil  Code. 

.\ct  .Mai'ch  14.  ISHI.  Statutes  IhHl.  page  76  (tolls  for  bridges  over 
navigable  streamK). 

S«M'tions  2H46.  284H  of  Political  Code. 
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5.     PURCHASE   OF   TOLL    BRIDGES. 

Section  12881  of  the  I'olitical  Codv  proxides  that  t'ounty  or  counties 
jointly  a('tiM<r  in  wliich  same  is  situated  may  purchase  a  toll  bridge, 
a.s  provided  for  in  sections  2801.  and  2802  of  the  Political  Code,  regu- 
latinji-  the  purchase  of  toll  roads. 
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Section  IV 

GENERAL  STUDY  OF  HIGHWAY  AND  TRAFFIC  CONDITIONS 

WITH  RELATION  TO  TOLL  BRIDGES 

1.     Introduction. 

'I'lif  st;iti'  lii>rln\riy  systt'ia  is.  prcsmiialjly,  a  iiciwork  oi'  Irartic 
artfiit's  which  best  serves  the  county  scats  and  important  centers  of 
jxtpulation  in  the  stale  and.  at  the  .same  time.  alVords  more  or  less 
direct  routes  connectin<r  \\'\\h  all  interstate  lii<rh\vays.  The  cxistiufr 
hijrinvay  system  lidfills  these  i"e(|uii'ements  in  a  jreneial  way  only  and 
does  not,  for  economic  and  i)olitical  rca.sons.  include  all  the  heavy 
irafTic  roads  nor  all  the  mo.st  direct  and  suitable  routes  between 
important  centers. 

The  kind  or  amuuiit  of  tratlic  iLsiufr  a  lii^diway,  whether  "throu^di" 
•  T  "hical."  business  or  pleasure,  pa.ssen<rer  oi-  frei}:^ht.  is  not  alone 
a  criterion  by  which  to  jud<re  its  i-i<rht  to  be  included  in  the  hi^rhway 
.system.  State  hi<rhways  are  now  beinjr  built  or  rebuilt  to  take  care 
of  local  as  well  as  lonjr  distance  oi-  interstate  travel  and  for  recreational 
purposes  as  well  as  for  suburban  conditions  of  heavy  business  and 
fi-ei<;ht   traflSc. 

Xone  r»f  the  exi.stinjr  or  i)rojected  toll  bridjres  are  actually  on  the 
state  hifrhway  system  but  since  some  of  these  bridfres  carry  a  larj^e 
lii^'hway  trafHc,  it  Ix-comes  neees.sary  to  con.s'ider  the  advisability  of 
'•nnnectin«r  them  \ip  with  the  state  road  .sy.stem  eithei-  by  takin«r  ovei- 
ixistinjr  county  i-oads  or  by  const ruclinfr  new  hijrhway  links. 

This  involves  a  study  of  the  vaiious  factors  which  atftrt  tlii'  ehoic  ■ 
<>!'  a  lii^'hway  routinjr.  It  is  iiece.s.sary  that  the  pi-oposed  connection 
he  one  that  does,  or  can  be  made  to.  j)rovide  projjcr  standards  of  alifrn- 
ment.  jrrade  and  width  of  road  bed  for  present  traffic  which  will  permit 
of  future  improvement.  The  jreneral  route,  of  which  the  brid^re  and 
its  connections  are  a  ])art.  must  show  advanta<res  over  alternate  routes 
either  on  or  off  the  state  hi«rhway  .system.  Factors  to  be  considered 
■  ire.  its  jiresent  condition,  trafHc  carried  and  teri'itory  servt'd  as  well 
as  the  jiossibilities  foi-  st  i  ai'rhtenin^'.  Avidenin*:  and  ^reneral  improve- 
ment of  its  service  for  tratlic  for  present  or  possible  future  needs.  I.,aws 
which  definitely  establish  points  on  a  siate  hijrhway  route  must  be 
eonsidei-ed  and  local  conditions  such  as  those  which  resist  the  removal 
of  traffic  from  an  established  ronie  cannot  be  overlooked. 

2      General  grouping  of  toll  bridges  and  connecting  highways. 

As  has  been  slated  before,  all  f.\i.si  iuj:  and  projected  loll  bridtres. 
with  the  exception  of  the  Khrenburs;  Hridtre,  are  located  in  the  vieinitx 
of  San  Franeis<'o  I'.ay.  (The  Klire)dnir<r  Hridjre  over  the  fV)|orad«t 
IJiver  near  I'lythe.  ralifornia.  is  a  comparatively  small  structure.  n»i 
laijrer  than  many  alr<'ady  built   from  ^ms  tax  fuiuls. ) 

For  convenience  of  comparison  and  study  of  the  factnrs  m<'ntinned 
above,  all  toll  brid<:es  in  this  vicinity  may  l>e  jrrouped  as  follows: 

a.  Itridfjes  across  f'ar<piinez  Straits  and  the  lower  San  Jf>a(|uin  or 
Sacramento  rivers,  which  bridjres  are  on  routes  leadin<j  from  the  ]{ay 
district   to  the  northern   part   of  the  state,  and   to  the  east   via   Sacra- 
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nieiito.  Ill  this  coniurtion  it  is  lun-cssary  also  to  consider  the  altei'iiate 
route  throiifrh  Marin  County  erossin<i'  the  (lohlen  (late  into  San  Fran- 
cisco. 

b.  l^ridges  across  uppei-  San  Francisco  and  San  l*al)lo  hays  witli 
tlie  Napa  River  and  Sonoma  Creek  sloughs  to  the  north.  conneetin«? 
tlie  territory  east  of  the  bay  with  ]\[arin  and  lower  Sonoma  counties. 
These  include  the  Sears  Point  toll  road  with  its  bridjres  over  NajJH 
Kiver  and  Sonoma  and  Tolay  creeks.,  loji'cther  with  the  pi-oposed 
hrid^^es  from  Ixichmond  to  San  Ival'ael  and  from  Albany  to  lower 
.Marin   County. 

c.  IJridfres  crossin}?  San  Francisco  Bay  from  the  city  and  the  Penin- 
sula to  various  ])oints  on  the  east  shore.  These  include  the  Dumbarton 
and  San  Mateo  l)ridp,-es,  constructed  and  under  construction,  and 
re(piire  a  consideration  of  the  proposed  h)cation  of  a  brid<ie  between 
San  Francisco  and  Oakland  or  Alameda. 

In  order  to  g:ive  a  general  idea  of  the  i)resent  fratfic  situation  in 
the  vicinity  of  San  Francisco  Bay  and  for  reference  in  the  following 
discussions,  a  ti'atTie  chart  has  been  prepai'ed  and  is  mai'ked  I'hite 
Xo.   IT. 

3.     Carquinez  Straits  bridges  and  parallel  crossings  or  routes. 

a.  Two  sepai'ate  main  higliways  lead  from  Sacramento  to  the  bay 
district  connecting  at  Sacranu'nto  with  the  east  and  west  side  Pacific 
highways  going  north,  and  with  the  X'ictory  and  Lincoln  highways  going 
east.     They  are: 

The  \'ictory  Highway  route  -which  follows  the  Sacramento  Kiver, 
crosses  the  Antioch  bridge  over  the  San  f]oa(|uin  Kiver  and  reaches  Oak- 
land via  Concord,  Walnut  Creek  and  the  tunnel  road.  Of  the  total 
length  of  !)}).4  miles  from  Sacranu>nto  to  Fourteenth  and  Broadway, 
Oakland,  only  .l.f)  miles  of  i-oad  (just  north  of  Rio  V^ista),  is  included 
in  the  present  state  highway  system. 

The  present  state  highway  via  Davis,  Dixon,  Vaeaville  and  Fairfield 
to  Cordelia  with  a  choice  of  two  i-outes  from  Cordelia  to  the  bay  district. 
The  fii-st  and  heaviest  traveled  route  from  Cordelia  is  via  Napa  Junction 
and  the  Car(|uine/  Bridge.  The  distance  from  Sacramento  to  Four- 
teenth and  P>roadway,  Oakland,  via  this  route  is  96.0  miles,  of  which  a 
distance  of  11.2  miles  f north  of  the  Car(|uine/,  P>ridge),  is  over 
county  road. 

The  .second  route  is  via  the  lienicia-Martinez  ferry  and  the  Franklin 
Canyon  county  road,  the  latter  being  a  shorter  and  quicker  route  than 
via  the  state  highway.  The  distance  via  this  route  is  97.3  miles,  of 
which  distance  10. fl  miles  through  the  Franklin  Canyon  is  a  county 
road. 

It  is  also  j)()ssil)le  to  i-eacli  San  Francisco  through  Marin  County, 
either  by  branching  otV  at  .\ai)a  .lunctioji  and  going  via  Xapa  aiul  the 
Black  Point  cut-olf  or  by  branching  off  -l.H  miles  south  of  Xapa  Junction 
and  using  the  Sears  Point  toll  road.  The  distance  from  Sacramento  to 
the  Sausalito  ferry  is  11"). 4  miles  via  Xapa  and  the  state  highway,  and 
107.8  miles  via  the  Sears  Point  road.  Of  the  107.8  miles,  5.8  miles  is 
county  and  12.2  miles  is  toll  road  and  S!).S  miles  is  state  highway. 
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Coiui)arativi'  inilea«j:t'.s  and  t'.stiinati'cl  running  time  from  Sacramento 
to  terminals  of  ferries  erossintr  the  hi\y  to  San  Franeiseo  via  most  direet 
exist in<r  routes  are  : 

Distanee  in  lluuning 

milps  time 

Via  Aiitiocli  toll  bri<iK<'  to  Oiiklaiid  lorry 103.0  3  hr.  2"!  luiij. 

A'ia  CaniuiiH'z  toll  i)ri(lge  to  liorkeley  ferry i)o.5  2  lir.  HO  inin. 

Via   K.'niria  ferry   to   Ki-rkcley  ferry OG.S*  .'Uir.  20  miii. 

Via   Sears  Point  toll  road  to  Siiusnlito  ferry 107. S  .S  hr.  l."i  iniii. 

These  various  routes  and  tlie  uiih-ajros  via  eaeh  one  are  sliowii  on 
Plate   X(..    III. 

I).  Hi<jhirti!/  toniK clions  diid  terrilorif  serrcfl. — The  Victory  Hiprhway 
route  via  the  Antioch  Hridjie  passes  through  the  intensively  developed 
farminjr  districts  alontr  the  Sacramento  River  and  the  delta  country,  is 
directly  connected  to  roads  which  tap  the  industrial  centers  alon«r  the 
south  side  of  Suisun  l>ay  and  which  join  the  other  two  nuiin  highway 
routes,  passes  throujrh  the  ajjricult ural  districts  of  Contra  ("osla  and 
Alameda  counties  to  the  tunnel  road  into  Oakland,  and  connects  at 
Walnut  Creek  with  a  county  lii<rin\a\  lea(liji«r  direetly  to  San  Jose  and 
the  southerly  coast  points. 

The  I'oute  via   the  lienicia  ferry  c<»nneets  the   imi)ortant   centers  of 
Davis.  Dixon,  \'acaville  and  Fairfield,  and  althoujrh  leadin<r  directly  to 
the  east  hay  cities,  serves,  throujrh  alternate  routes  and  direet  connee 
tions,  the  same  territory  south  of  Suisun  Bay  as  the  Victory  Ilifrhway. 

The  route  via  the  Canpiine/,  liridfje  also  connects  directly  with  roads 
leadinjr  to  the  .Napa  an(l  Sonoma  valleys,  Russian  River  points,  Fiake 
County  and  the  Redwood  p]ni})ire.  it  is,  therefore,  a  central  artery  of 
traffic  which  is  so  situated  that  it  connects  with  all  imi)()rtant  sectors  in 
the  most  direct  and  practical  manner,  and  still  affords  the  fastest  rout(^ 
for  trunk  hifrhway  traffic.  The  routin<r  throuofh  Marin  County  to 
Sausalito  is  an  alternate  or  branch  hitrhway  for  those  whose  destination 
is  Marin  County  points,  or  who  prefer  to  jro  directly  into  San  Francisco, 
avoidinjr  east  hay  suburban  and  urban  traffic. 

c.  Phjfsicdl  ronilifion^  and  possihli  hifjliway  imju'ovemcnts. — The 
Victory  Ili^i^hway  route  follows  alonjr  the  Sacramento  River  levee  for  a 
long  distance,  has  considerable  curvature  in  its  ali<rnment  and  requires 
careful  drivin<r  in  many  places.  It  is  paved  throu<rhout,  the  pave- 
ment bein<r  in  jrenerally  fair  condition,  it  could  only  be  straifrhtened 
and  widened  with  ditticidfy  and  at  frreat  expen.se,  o\vin<r  to  the  cost  of 
rifrht  of  way.  widenin<T  the  levees  and  the  ntnnerous  slou<rhs  and  river 
cro.ssinps.  It  can  not  be  made  to  serve  the  northerly  coast  points  as 
well  as  the  hi<rhway  via  Fairfield  does. 

Tile  state  hijrhway  from  Sacramento  to  Cordelia  pas.ses  throii<rh  a  level 
country  that,  with  the  j)ossil)le  exce|)tion  of  erossiiifr  the  Yolo  basin, 
offers  no  obstach-  to  hiphway  construction.  Tlie  trovernin^'  factors  in 
relocatiiifr  this  hijrhway  would  be  the  cost  of  rijrht  of  way  and  local 
object if)n  of  property  owners  and  small  towns.  The  present  road  is 
well  paved,  has  practically  level  frrades  and  no  danprerously  sliarj) 
curves,  but  is  indirect  in  routing'  even  between  adjacent  towns.  It  is 
possi])le  to  save  around  S  miles  by  buildiii}!  a  direet  hiprhway  from 
Sacramento  to  Cordelia,  but  less  extensive  reali«rnments  can  be  maile 
alonf?  the  present  route  at  practically  an>-  point  where  justified  from 

•l»o«-ii  not  Include  distance  by  ferry. 


PLATE  II— Traffic  Chart  San 
Francisco  Bay  Region.  0pp. 
p.  30. 
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INVESTIGATION  OF  TOLL  BRIDGES 
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t">'..'r'-i  =  Width  propor  +  jonal  to  Wumber  Vehicles. 
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{in  et'ononiic  staiurpoiiit.  Kroiu  Conh'lia  to  tlic  (.'aiHiuiiu'z  Uridpre  a 
luoro  direct  route  via  wliat  is  known  as  American  Canyon  has  been 
under  consideration  for  some  tinu>.  This  connection  would  reduce  the 
distance  from  Cordelia  to  the  hridfje  by  '}.6  miles,  and  the  distance  to 
Marin  County  via  the  Sears  Point  road  by  a  slij;h11y  smaller  amount. 
It  is  also  possil)l('  to  shorten  the  distance  between  Rodeo  and  Wildcat 
Creek  near  Kiclimond  by  2.1  miles  l)y  a  major  line  chanjre.  The  routinji; 
via  the  IVnicia-Martinez  ferry  is  also  ca|)able  of  improvement.  The 
present  state  hifrhway  from  ^lartine/  to  Crockett  is  very  crooked  and 
it  could  be  straifrhtened  nuiterially  and  widened.  I)ut  it  is  probable  that 
the  distance  can  not  be  shortened  materially  over  the  ])resent  Franklin 
Canyon  road.  However,  tiiere  will  still  be  the  disadvantapre  of  usinp:  a 
ferry  for  cro.ssinjr  the  bay  airainst  the  bridjre  on  the  other  route,  and 
it  Avill  be  shown  that  there  was  C()usidt'rai)le  heavier  traffic  via  the 
Carquinez  route  before  the  bridfje  was  built. 

d.  Companilire  traffic  sfudits. — The  most  <r('Ut'i-al  indication  of  the 
I'dative  importance  of  each  of  the  above  routes  from  a  traffic  standpoint 
is  a  comparison  of  the  number  of  vehicles  usinj;  the  Carcpiinez  and 
Antioch  brid^'cs  aiul  the  Beiiicia  ferry.  The  total  for  July,  1928.  was 
as  follows : 

( 'aniiiiiiez  liiidjf*' i;>(!.24S 

Aiitiocli   Rii(lK«' 19.180 

lienicia-.Martiiu'z  ferr.v l.l.Tin 

Since  figrures  j)r('])are(l  by  the  American  Toll  Hridjre  Company,  who 
operate  the  Carc|uinez  I>rid<re,  show  timt  the  buildin*;  of  the  l)ridfi:e  has 
apparently  increased  the  total  traffic  via  these  routes  some  ."};{  per  cent 
over  what  mifrht  be  expected  were  tlie  Rodeo-Vallejo  ferry  still  in 
operation,  it  would  be  a  fairer  comparison  of  the  relative  importance  of 
the  different  routes  to  show  ferry  traffic  fijrures  instead  of  the  traffic 
over  the  Carquinez  Bridjire.  which  replaced  it.  The  total  vehicles  in 
1926  (which  was  before  the  openin»  of  the  bi-idfre  to  trafific)  were  as 
follows : 

U(>(lo->'ail«'j<)   ferry   ~>0^,l^»'t 

Martinoz-Iipiiicia   ferry   171,422 

In  addition  to  the  IJodeo  ferry  traffic  there  wei'C  11."?, 200  vehicles 
wliich  u.sed  tlie  ^lonticello  Steamship  Company  steamers  direct  into  San 
Francisco,  which  ti-affic  has  fallen  off"  ovei-  half  since  the  bridjre  was 
built. 

As  sliowji  by  these  fifrures,  the  importance  of  the  Carcpiinez  l>rid<re 
as  a  traffic  artery  is  outstanding.  An  indication  of  where  this  trafific 
orifjinates  and  is  destined  on  the  north  side  of  the  bridge  i.s  fjiven  by 
the  .state  hif^hway  traffic  counts  at  Napa  Junction.  The  counts  for  July 
1")  and  16,  1928  (Suiulay  and  Monday),  are  as  follows: 

7/15/2S  7/10/28 

North  of  junction  on  .Napa  roa<l OOTd  2719 

Kast  of  junction  on  Saoramenfo  roii<i i><52()  288,'* 

South  of  junction  on  road  to  Vallcjo  and  the  bridge 9282  401(5 

Counts  .sliow   total  traffic  in  l>ofli  directions  for   Ifi  liours  eacli  day. 

Sixteen  hour  traffic  counts  taken  at  Carquinez  Bridge  for  same  two 
(lays  were  7084  and  3239  for  Sunday  and  Monday,  respectively. 


:{J 


Without  an  orijrin  »l('^t  inatioii  clicck  it  is  not  possihh'  to  say  liow 
inan>  voliicles  crossiny:  the  ( 'iir<|iiint'z  Uridfr*'  an*  travelin<r  to  and  from 
the  (liiTction  of  Xapa  and  how  many  to  and  From  the  diriH-tion  of 
Sacramento.  It  apjjears  from  the  above  counts,  however,  that  the  north 
;ind  ."outh  traffic  via  Xajta  is  somewhat  laryer  at  least  on  Sundays  and 
liolidays  and  about  eipial  on  other  (hiys. 

As  an   indication  of  the   present   importance  of  a   route   from   .Xajia 

•  I  unction  via  tlic  Ubick  Point  cut-off"  to  Marin  f'ounty  and  the  Sausa- 
lito  ferries  the  only  recent  available  fi'rures  are  the  state  hijrhway  traffic 
counts  for  .lanuary  1.")  and  IH,  I'^JH,  at  tiie  I*etaluma  Creek  Uridfre  east 
of  the  .junction  of  the  IMack  Point  cut-off"  with  the  Kedwood  ]ri<rhwa\' 
"-outli  of  I'ctaluina,  and  the  count  for  the  same  days  taken  south  of  Napa 

•  luiictioii 

1/1.'»''2S         1  /H5/2S! 

Soiiili  (if  .\;i|i.i   .ImictioH   ."(."S  2.S2S 

IVtiiliiniji   Cri'ok   ItridK*' 111."?  2!»0 

From  an  ori«rin  destination  check  of  the  transbay  trat!ic  lietween  San 
Kranci.sco  and  cast  bay  points,  made  by  the  California  Hailroad  Com- 
mission in  Aujrust,  ]!)2H.  the  followin<r  table  has  been  jtreiiared.  It  will 
be  noted  that  about  ^0  |)er  cent  of  the  total  is  inter-city  traffic  and 
llial  out  of  l.!(). ()()()  vehicles  crossintr  the  Car<piiiie/.  l>rid<;e  during  tiie 
same  month  only  about  :I2. ()()()  came  from  San  Francisco  and  the  ])enin- 
Mila.  Increased  facilities  for  transbay  tiavel,  particularly  to  east 
lia\    points  north  of  Oakland   mole,  will   increase  traflic  over  the  Car- 

•  juinez  IJridfre  to  a  considerable  e.\l<'nt. 

TRANSBAY  VEHICLE  TRAFFIC 


Totul 
vehicle 
traffic 
in  July, 
1928 

Bctwceu  San  Fraucisoo  and  the  Peninsula  and 

Livermore 

and 

San  Joaiiuin 

VaUey 

Miuwll.i- 

C'liuBing  tlie 
H:iy  via 

Sacramento  i     Crockett 
and  Napa    1         and 
Valley      i     Antioch 

O-^'tlS"''       SinLesndro 
EJt°Bay         ^ -^"^ 

ncoiu 
indirect 
traffic 

OakhinH  Ferrifs 

.Al.imcda  Ferry . 

BtTkcIc  y  Frrry 
Kichiiiim  1  Fcrrj-  . 
Duuib:irton  BridRc 

246.000 
19.000 
91.000 
10.000 
41.000 

10,180  '            4.080 
•an                   91 

16.620               5.530 
3.700  ,                titiO 
2,621                     0 

207.010               3.860 
17.510                 270 
65,180                 269 
5.240                    90 
27.210              5.590 

19.070 
770 

2.900 
310 

5.2.30 

1.800 

130 

450 

0 

:i50 

Tran»buy  tot  J 
Total  per  cent. 


407.000  I 
100  I 


•33.350 
8  2 


10,360 
2  S 


322.160 
79  1 


10.070 
2.6 


28.340 


2,730 
0  7 


id  Comniiiiunn  for 


>l''!i  for  .July.  1928,  taken  from  rerorJ*  of  < 
1^)1.'  I  (Jite  Ferry  Conipiny  and  Dumbarton  Bn  ' 

I:  ul-'ii  1  {'ouimiMion's  origin  -ileotin ilion  ' ■  .!•■  1  .\ugust  2<».  1928. 

'    their  dcDtinatiiin  by  a  roundabout  »a>.  u^'iMicnlly  ha%-ing  Inuinen  at 

HI'"'  t-ip. 

'  -in  Pablo  .\venueinlie:ite»  th:»t  l>etweon  I.OManI  2.011  vehielea  whoi 

dei«tiii.itiini  L-  .s.irr.jim  I  I'l  .|"  n'.'t  U'l  \u  CarcjUinei  Bridge  route. 

0.  I.egiil  nii(J  pttlilival  data. — The  state  Iii<rhways  which  have  been 
c(»nsidered  in  the  above  di.scussion  were  inehub'd  therein  under  the 
first    hifrhway  bond  act   of  !!)()!),  they  arc: 

Koiite   No.     6 — Sacramento   to   Woodland   .1  unction. 

Houte  Xo.     7 — Woodland  Junction  to  Ueiiicia 

K«Mite  No.   14  -  .Martinez  to  Oakland. 

Route   No.     .^ — <'ordelia  .lunction  to  Ifrnacifi.  via  Napa. 

Koute  No.      1 — i)iortion>    Ijrnacio  to  Sausalitu. 


—  33  — 

Tlic  law  stated  that  "the  route  or  routes  of  said  state  liijrlnvays 
sludl  1)1'  seleeted  by  tlu>  ncpartiucut  of  FiUfrhieeriujr  and  said  route 
sliall  be  so  selected  and  s;u(i  liijrliways  so  laid  out  and  eonstrueted  oi- 
ae(iuired  as  to  constitute  a  continuous  and  connected  state  hij;li\vay 
system  runninpr  north  and  south  thron<>:h  the  state  traversinp:  the  Sacra- 
mento and  San  .Toa»iuiu  valleys  and  alon«r  the  Pacific  coast  by  the  most 
(lire<'t  and  pi-ictieabh'  routes,  connecting:  tlie  county  seats  of  the  several 
counties  thi-ou<rh  wliicli  it  passes  and  joinino:  the  centers  of  jiopulation. 
tofrether  with  such  brancii  roads  as  may  be  necessary  to  connect  there- 
with the  several  counn-  scats  Ivinir  east  and  west  of  such  state 
lii<i:h\vay." 

In  accordance  with  this  act,  tiie  hiijrhway  commission  chose  a  route 
from  the  Sacramento  Valley  to  tiie  bay  district  throuprh  Fairfield  to 
the  P>enicia-^Iartine/  f(>rry,  then  passing'  throuf»h  Mai-tinez  the  county 
seat  of  Contra  Costa  County  runnin<r  by  way  of  Ci'ockett  and  Kodeo, 
instead  of  thoujrii  the  Franklin  Canyon.  Only  persons  havinp:  busi- 
ness at  i)laces  alonjr  tlie  way  now  travel  via  iMai'tinez  and  the  state 
liiohway  to  reacli  N'allejo  or  i)oints  south  of  it  and  conuno;  from  Oak- 
land direct  to  Martinez  the  Fraid<lin  Canyon  road  is  the  pi'cferable  wa.v. 

However,  the  present  state  hijrhway  havinp:  thus  been  established, 
it  would  be  necessary  in  order  to  abandon  any  portion  of  it  to  ^et  the 
county  throufrh  which  it  passes  to  a^ree  to  take  it  over. 

In  order  to  connect  up  the  state  hifrhway  system  to  the  Carciuinez 
Uridpre,  it  would  be  necessary  to  add  to  it  either  12.8  miles  of  county 
road  from  Xapa  Junction  or  about  14.2  nules  of  new  road  for  a  more 
direct   )"oute   from   Cordelia  froin<r  via  the  American  C^anyon. 

f.  SuiiniKirn  and  conclus'ions  reldtive  io  Carqnincz  Straits  and 
pavalUl  hri(l(f(s. — The  route  from  Sacramento  to  Oakland  and  San 
Franci.sco  via  state  iiiphway  to  Xaj)a  Junction,  county  road  to  the 
Carcpiinez  Bri(l<re  and  state  hi«rliway  a<rain  from  the;  bridjje  to  Oakland 
is  a  few  miles  shortir  in  distance  than  either  tiie  comf)lete  state 
hiprhway  route  throu<rh  ^Martinez  or  the  Victoi-y  Ilijrhway  via  Antioch. 
The  runninp:  time  froinjr  via  the  Car(piinez  lii-idjre  route  is  considerabl.v 
less  than  via  the  Victory  Ilijrhway  and  Antioch  Bridpre  or  via  the  state 
hip^hway  throuprh  ^Martinez  althou<rh  in  the  latter  case  the  difference 
in  time  is  jiractically  all  due  to  the  difference  in  time  of  crossing  a 
bridqre  in.stead  of  a  ferry. 

The  state  hi<:'iiway  eitlier  via  the  Car()uincz  I>ri(l<::e  oi'  Aia  .Martinez 
is  more  adajjtable  to  beiiifr  shortened  and  to  improvement  in  traffic 
conditions  than  the  Victory  Ilifriiway.  Tiie  ])roi)osed  American  Can- 
yon cut-off  would  trive  the  Carcpiinez  Ilridpfc  I'oute  a  still  preatei- 
advantajre  over  the  state  hijrhway  thi-oufih  Martinez. 

The  Carcpiinez  Bridge  also  .serves  traffic  from  the  east  bay  cities  to 
the  north  coa.st  county  points  better  than  the  other  two  crossinj^s  cau 
do  it.  Its  im|)oi-lance  as  a  tiaflic  arteiy  is  pi-oved  by  the  record  of 
traffic  passing:  over  it  as  compai-ed  to  the  Antioch  P>rid<re  and  the 
Mai-tinez  feri-y.  Traffic  studies  indicate  that  the  buildiiifr  of  a  l)i-idjre 
has  increased  the  traffic  about  '-i'-i  per  cent  over  what  would  l)e  ex|)ected 
if  the  Kodeo  ferry  had  been  continued  in  servic(\  TralTic  ovei-  tlie 
Martinez  feri\v  and  via  the  Monticello  Steamship  Company  lias  fallen 
off  since  the  bridjre  was  first  op«'ned  to  tratfic. 
:i-  tu!*r.i 


:^2 


kVithout  till  orifi'in  destination  elu'ck't  is  not  possible  to  say  how 
ny  veliieles  crossing'  tlie  Carqninez  Bdge  are  traveling  to  and  from 
:  direction  of  Napa  and  liow  many  o  and  from  the  direction  of 
jramento.  It  appears  from  the  above  bunts,  however,  that  the  north 
i  south  traffic  via  Napa  is  someAvhat  hgev  at  least  on  Sundays  and 
idays  and  about  equal  on  other  days] 

r\s  an  indication  of  the  present  impntance  of  a  route  from  Napa 
net  ion  via  the  Black  Point  ciit-otf  to  Farin  County  and  the  Saiisa- 
)  ferries  the  only  recent  available  figur«  are  the  state  highway  traffic 
ints  for  January  15  and  16,  1928,  at  th  Petaluma  Creek  Bridge  east 
tlie  junction  of  the  Black  Point  cut-ofwith  the  Redwood  Highway 
ith  of  Potaluma,  and  the  count  for  the  sme  days  taken  south  of  Napa 
net  ion. 

1/15/28        1/10/28 

Houlli  of  xXapa   Junction 5553  2328 

IVtalnniii  Cicok  Bi-idRP . 1113  200 

From  an  origin  destination  check  of  tlutransbay  traffic  between  San 
ancisco  and  cast  bay  points,  made  by  te  California  Railroad  Coiu- 
ssion  in  August,  1928,  the  following  tab)  has  been  prepared.  It  will 
noted  that  about  80  per  cent  of  the  Ual  is  inter-city  trat!ic  and 
i1  out  of  lljfi.OOO  vehicles  crossing  the  (arquinez  Bridge  during  the 
:nc  month  only  about  152,000  came  from  !rin  F'rancisco  and  the  penin- 
a.  Inci-eased  facilities  for  transbay  ravel,  particularly  to  east 
y  points  north  of  Oakland  mole,  will  icrease  traffic  over  the  Car- 
inez  Bridge  to  a  considerable  extent. 

TRANSBAY  VEHICLE  TR/FIC 


C'lissing  the 
B:.>  via 


land  Ferries 

netia  Ferry 

iplcy  Ferry . . . . 
inioiid  Ferry- . 
nburton  Bridge 

ra_iL«b:iy  totiL 
Total  per  cent 


Total 
vehicle 

traffic 

in  July, 

1928 


246,000 
19,000 
91,000 
10,000 
41,000 


407,000 
100 


Between  San  Francisco  and  the  minsula  and 


Sacramento 

and  Napa 

Valley 


10,180 
230 

16.620 
3,700 
2,620 

♦.33„350 
8  2 


Crockett 

and 
Antioch 


4,080 

93 

5.530 

660 

0 


10,360 
2.5 


Oaklat 

and 

East  Bi 


V 


207,i 
17,S 
65,  B 

27,J 

322.  n 


San  Leandro 
to  Niles 


3.860 
270 
260 
90 

5,590 


10,070 
2.6 


Livermore 

and 

San  .Joaqiiin 

VaUey 


19,070 
770 

2,960 
310 

5,230 


28,340 
69 


Miscella- 
neous 

indirect 
traffic 


1,800 

130 

4150 

0 

350 

2,730 
0  7 


Total  traffic  to  even  th(>us.\nd  vehicles  for  .luly,  1928,  taken  fiom  rords  of  California  Kailro,ad  Commission  for 

I  hern  laeific  ferries  records  of  Golden  G.te  Ferry  Company  and  DuniTton  Bridge  Company. 
-"•7."""'.'""  "'  tr-ific  from  California  Railroad  Commission's  origin  -dtinvtion  tr.iffic  check  dated  .August  29,  1928 
inoirect  traltic  includes  all  vehicles  going  to  their  destination  bv  a  roidabout  way,  apparently  having  business  at 

c  than  one  point  enroule  or  on  a  sightseeing  trip. 

;Conipanson  with  check  of  route  traffic  via  S.in  Pablo  .\ venue  indicate*at  between  1.003  and  2,033  vehicles  whoj 

inalion  is  bacramento  do  not  go  via  Carquinez  Bridge  route. 

e.  Legal  and  political  data.— The  .state  Ifihways  which  have  been 
nsidered  in  the  above  discus.sion  were  iifluded  therein  under  the 
st  highway  bond  act  of  1909,  they  are  : 

Koiilc  No.     6— Sacramento  to  Woodlai     .Junction. 

Route  No.     7— Woodland  Junction  to  ijnicia. 

K'outo  No.  U-:\Iartincz  to  Oakland. 

Route  No.     8 — Cordelia  Junction  to  Igilcio,  via  Nai 

Route  No.     T_(po,-ti(,n)   Ignacio  to  SaJalito. 


The  law  stated  that  "the  rou 
shall  be  selected  by  the  Dei)ar1i 
shall  be  so  selected  and  sr.id  Iii^d 
acquired  as  to  constitute  a  cout 


or  i-oules  of  said  slide  hiji'hways 
nt  of  Fjnji'iiuH'rinp;  and  said  route 
nys  so  hiid  out  iind  const rueled  or 
lous  and  conntH'ted   state  hiijliway 


system  runninf;  north  and  south  t  nuoh  the  state  traversing;  the  Sacra- 
mento and  San  Joaquin  valleys  ai 
direct  and  practicable  routes,  con 
counties  tlu'ouji'li  which  it  passes 
toj^ether  witli  such  braiu'li  roads 
with    tlie    several    coiiniv    seats 
lii8:hway. ' ' 

In  accordance  with  this  act,  t 
from  the  Sacramento  Valley  to 


alon<i-  tlie  Pacific  coast  by  the  most 
'ting-  the  county  seats  of  tlie  several 
(1  joiniufi'  tlu'  centers  of  i)()pulation, 

may  be  necessary  to  connect  thei'c- 
inS'    east     and    west     of    such    state 


highway  connnission  chose  a  route 
'  bay  district  tliroup'h  Faii-field  to 
the  Benicia-Martinez  ferry,  thenlassinf?  tliroupfh  Martinez  tlie  county 
seat  of  Contra  ('osta  County  rui  inp'  by  way  of  (-rockctt  aiul  Kodeo, 
instead  of  tiiough  the  Franklin  'anyon.  Only  |)ers()ns  having  busi- 
ness at  places  along'  the  way  nl  travel  via  Martinez  and  the  state 
hio-hway  to  reach  Vallejo  or  poils  south  of  it  and  coming  from  Oak- 
land direct  to  Martinez  the  Franin  Canyon  road  is  the  prefei-able  way. 

However,  the  present  state  hfliway  having  thus  been  established, 
it  would  be  necessary  in  order  t' abandon  any  portion  of  it  to  g:et  the 
county  throufih  which  it  passes*)  apree  to  take  it  over. 

In  order  to  connect  up  the  s  te  hif?hway  system  to  the  Car(iuinez 
Bridp:e,  it  would  be  necessary  t  add  to  it  either  12.8  miles  of  county 
road  from  Napa  Junctioji  or  ab  it  14.2  miles  of  new  road  for  a  more 
direct  route  from  Cordelia  goi  r  via  the  American   Canyon. 


f.  Summarif  and  conclusion 
parallel  bridges. — The  route  f 
Francisco  via  state  highway  t 
Carquinez  Bridjje  and  state  hig 


reln\five    io    (Uir(/nincz    Straits    and 

m   Sacramento  to   Oakland  and   San 

Xapa  Junction,   cou)ity  road  to  the 

.ay  ajjain  from  tluj  bridge  to  Oakland 

is   a    few   miles   shorter    in   diince   than    either   the    complete   state 

highway  route  through  Martin(  or  the  Victory  Highway  via  Antioch. 

arquinez  Bridge  route  is  considerably 

V  aiul  Antioch  Bridge  or  via  the  stat-e 

ugh   in  the  latter  case  the  difference 

the  difference  in  time  of  crossing  a 


The  running  time  going  via  the 
less  than  via  the  Victory  High\ 
highway  through  INIartinez  alt 
in  time  is  practically  all  due 
brid<re  instead  of  a  ferr>'. 

The  .state  liighway  either  \  ii  he  (aifjuinez  P>i-i(lge  or  via  Martinez 
is  more  adaptable  to  being  .si  tened  and  to  improvement  in  traflSc 
conditions  than  the  Victory  H  hway.  The  proposed  American  Can- 
yon cut-off  would  give  the  (  -(piinez  Bridge  route  a  still  gre^t^r 
advantage  over  the  state  high  ly  through  Martinez. 

The  Carquinez  Bridge  also     ves  traffic  from  tiie  east  bay  eitie?  to 
the  north  coa.st  county  points    tter  thaT^j^ny^  two  erossinr 

traffic  it   H^^fl  ^^^^^^^^^^^^^^^^^^Mfid  lilt' 

Martinez  ferry.     Traf^^^^H  ^^^^^^^^^^^^^^^^^^^n1»hi>-- 

has  inerea.sed  tlie  t 

if  the  Rod 

Martinez 

off  sine 


:{— 643 


m 
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Al  till-  |>reM'iit  tiiiH'  thr  >iiii<Miiit  of  iratTiir  iisiii'r  tlu"  ('artiiiiiu'z 
liridir*'  hikI  |)Hriill('l  routes,  iiiclii(liii<r  iIm*  Moiitict'llo  Stt>amsiii|)  Com- 
jtaiiy  tralTif  tlin-ct  t(»  San  Fraiicisfo.  dot's  not  warrant  tlif  const rnct ion 
of  anotliir  l)ri(l«r«'  (Mtln'i-  near  Martinc/.  or  Ix'twecn  tln'rt*  and  tin" 
('ar<juiiH'/  liridfT*'  wln-rc  rtTorts  to  sccnn-  a  franchise  liavc  been  made. 

Considcrintr  physical  advantajrcs  and  traffic  conditions  it  appears 
lliat  the  lo<rical  route  for  a  trunk  line  hi<rhway  is  via  the  ('an|iiinez 
r.iidire.  wifli  In-ani-li  roads  serving.'  -Martinez,  anil  Napa  which  are 
i-oiinty  seats  and  also  seiviny:  as  a  part  of  alternate  throu<rh  hi«rhways. 
The  Victory  ilijihway  route  must  he  considered  of  secondary  import- 
ance and  its  development  as  a  trunk  hifrhway  to  the  ha\  districl  wail 
until  eouditioMs   renuire  a  second  such   route. 

It  must  he  reMieml)ei"ed  that  in  improvin<r  the  jirfsnil  stale  road 
and  conni'ctintr  it  with  the  Carquinez  Uridfre  that  ti"at!ic  and  conserpu-nl 
revenue  is  heinj^  l)idU«rht  to  a  j)rivate|y  owned  hridtre  at  the  «'X|)en.se 
of  the  people  of  the  stat<'.  and  althoutrh  the  Antioeh  Iirid<.'e  is  not  of 
primary  imi)oitance  in  state  hi^diway  traffic  at  the  ])i*esent  time,  it 
i>  iMi|)ossil)Ie  to  i<rnore  it  from  further  c(»jisideration.  As  is  shown 
latei-  in  the  repctrt.  the  common  ownership  of  all  these  bridp:*"  and 
feriy  crossin^rs  re<|uire>  their  consideration  where  the  (|uestion  of  the 
state  ae(piirin'^'  an\    one  of  them   is  concerned. 

4.     Upper  San  Francisco  and  San  Pablo  Bay  bridges. 

a.  Foi-  transl)ay  trallic  north  of  the  (iolden  (iale  then'  are  two 
e.\istiii<r  routes:  1  -The  Sears  Point  toll  road.  l'J.2  miles  in  lenpth. 
which  follows  alnii;r  tlie  north  shore  of  the  bay  from  N'allejd  and  cro.sses 
the  Napa  liiver.  Soufima  and  Tolay  creeks  to  a  junction  with  th«'  lilack 
I'oint  cut-off  (Route  S  of  the  state  hi<rhway  system^.  '_'-  The  Kich- 
mond-San   Hafael   ferry   fi-om   I'oint    Kiehmoml  to  I'oint   San  Quentin. 

Two  toll  bridjres  arc  proposed.  (»ne  from  Toint  San  Pablo  to  McNears 
I'oint  which  route  is  just  to  the  north  of  the  Kichmond-San  Rafael 
ferr\  and  will  replace  it.  the  other  from  Albany  to  the  vicinity  of 
Tiburon  in  .Marin  County  (^See  Plate  IV.  p.  'iS). 

To  e(»mi)are  distance.>  via  these  cr().ssin}rs  the  mileatre  from  I'niversity 
and  San  Pablo  avenues.  Berkeley,  to  both  San  Rafael  and  Petaluma 
will  be  ^'iven.  thus  indicatin<r  their  relative  pr<».\imity  to  central  .Marin 
County  and  to  the  Russian  Ri\er  and  noith  coast  distri<Ms. 

Hi>rk«'Ii'.v    to   San    Kiifin'l : 

Via  Scars  Toiiit  tull  lo.i.l •".<•  niileH. 

Via   inoposiMl   Kiclini<iii<|-S:in   Kafael   Briilgo 1>»  miles. 

\"\!i  |>r<>i>i>s<>(l  .VII)!Ui.v-'ril>iii-<>ii    I'.ridep -•"•  miles. 

Kcrkflry    to   IVtaliima  : 

Via  Spain  Toiiit  toll  ro.iiL  -  ">1    miles. 

\i:i    |iro|>oHe<l    Uii'limoiiil-.Siin    Um^kI    Itriilfce ^"  miles. 

\  ia    |in>|M>serl    .Mltaiiy-'rilinron     Uri.lKc 4<"i   miles. 

In  botli  cn.ses  the  sllorte^t  route  is  via  the  Richmond-San  Rafael 
|cir\  or  the  proposed  bridtre  that  will  re|)Iaco  it  and  the  lontre.st 
route  is  via  the  Sears  Point  toll  road.  It  will  be  remembered  that 
the  latter  also  serves  traffic  from  .Napa  and  Sacramento  valleys 
(Icstineil  to  .Marin  County  and  aff'ortis  a  (piiek<'r  route  for  this  traffic 
than  llie  other  routes  do. 
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For  roiiipiiiMt  i\  t'  (lis);iiicc.s  to  iiort  liciii  lu'ilw  nod  Ili^liway  points  tlic 
inileafre  from  rx-rkclcy  to  ('lovtM-djilc  is  iri\rii. 

\'i)t   Ki('iiniiiii(l-Saii   Uafiifl  fen-y  iiiid  Uo<1\vo(m1  llif^liway iS4  inih's. 

\'iii     Canniiiit'Z     l?ri(lj;f,     Xapa,     C'alistoKa     and     Alcxaiulcr 

\allt'y  road 07  miles. 

\ia  CaniuiiH'/,  HiidKC  Napa.  Sdiioina  and  Santa  Ilosa lOH  miles. 

\'ia     Sears    Point    toll     road    and    coiinty     road    cnt-ofT    to 

I'etaliima !>7  miles. 

1).  Jlif/lnnni  vontu cfions  diid  hrriforu  srrnd. —  It  i.s  tliorclor  seen 
that  tlic  Srar.s  I'oint  toll  road  is  a  direct  coticctioii  serving  traffic 
coniiiijr  from  Xapa  and  \'allejo  or  points  between,  which  is  destined 
for  Marin  Connty  or  other  points  as  far  north  as  the  liussian  River 
icsorts.  From  there  on  np  the  coast  the  traffic  is  served  ecpially  Avell 
or  perliaps  better  by  the  rontes  throujrh  Xapa  and  either  Calistofja 
or  Santa  liosa.  l>oth  these  routes  are  jiaved  or  well  snrfaced,  the 
former  bcin<r  a  county  road  from  Xapa  to  the  junction  with  .s(ate 
hio-liway  route  Xo.  1  noi'th  of  llealdsbiirp:  and  the  latter  over  state 
hi<rhway  throufrhout  except  a  short  cut-off'  into  Sonoma  instead  of 
following'  the  state  hijrhway  throufrh  Shcllville. 

Tlie  Kiehmond-San  Hafael  ferry  or  the  proposed  bridjri'  affords  the 
most  direct  coiniection  from  districts  and  connectiiiji-  routes  south  of 
the  Carquinez  I>ri(l<re  for  traffic  that  has  its  destination  in  ]\Iarin 
County  or  the  Russian  River  resorts.  For  traffic  <r<)iiig  up  the  Redwood 
Hifrhway  north  of  Santa  Rosa  it  competes  with  the  routes  via  Xapa 
mentioned  above. 

The  pro|)Osed  bridjre  from  Alt)any  acioss  the  bay  does  not  seem 
to  have  any  advantajri^s  over  the  liichmond-San  Rafael  I'oute  except 
for  traffic  from  Alameda  County  (h'sij-inj.'  to  reach  lower  .Marin  County 
points  incliulin<>-  Mill  \'alley. 

e.  Phifsicdl  I'ondilions  atid  possihh  hif/hirdij  ituprovcminta. — The 
Sears  Point  road  is  built  on  ^ood  alijrnment  anil  level  jrrade  over  tidal 
lands.  It  is  surfaced  with  oiled  <rravel  and  will  require  considerable 
maintenance  until  the  roadbed  becomes  compact  and  settled.  A  direct 
connection.  2  miles  in  len«rth,  is  now  under  constructioti.  leading  to 
the  county  road  between  Vallejo  and  Xapa  Junction  and  it  will  ulti- 
mately join  with  the  proposed  relocation  throufih  American  Canyon. 
However,  for  the  trallfic  being  considei-ed  here,  the  connection  is  through 
N'allejo  to  the  Car(|uiiu'z  IJi-idge. 

The  present  Richmond-San  Rafael  ferry  connects  with  .state  iiighway 
route  (>!>  at  San  Quentin  and,  at  the  other  end  with  streets  in  the 
city  of  Richmond  leading  to  several  points  along  San  Pablo  avenue 
f route  4).  It  is  proposed  to  construct  a  toll  bridge  about  2  miles  to 
the  north  of  the  ferry  which  will  also  recjuire  the  im|)rovement  of  about 
2  miles  of  road  from  Richmond  to  the  bridgehead  and  of  2.5  miles 
of  road  from  San  Rafael  to  .McXears  Point  in  Marin  County.  The 
length  of  the  propo.sed  bridge  structure  will  be  :{.4  miles. 

The  proimsed  bridge  from  Point  Flenung.  op|)osite  Albany,  to  Bluff* 
Poitit  about  2  miles  from  Tiburon  and  the  terminus  of  state  highway 
loute  52,  will  be  6.5  miles  long.  It  will  require  a  connection  from  the 
bridgehead  to  San  Pablo  avenue,  Albany  (route  14)  about  one-half 
mile  long,  and  the  imi)rovcment  of  the  ()  miles  of  state  highway  and 
2  miles  of  county  road  in  .Marin  County  to  bi-ing  them  up  to'  state 
highwav  standards. 
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(1.  Couiixinitin  trii/}ic  situlirs.-  Tlu'  t'xistiiijr  traiisl)ay  frjiffii-  iinrlli 
of  tin*  (Jdldcii  (Jjitf  coiisisis  (if  iliiit  nsiii-r  tlu-  Kiclmiond-San  I\at"?n*l 
rerry  avt'rajrinj.'  alioiit  "JS. OOO  vcliidt's  per  inoiitli  and  the  Srais  Point 
loiui  av('ra<;in;r  al)out  20. 000  vehicles  jut  montli.  It  is,  tlicrt'torc, 
impossible  to  compart'  the  relative  importance  of  the  rf)ut<'s  mentioned 
by  the  use  of  existiiifr  tratlie  fitrnres.  Since  each  of  the  proposed  bridges 
IS  eslimated  to  cost  between  tifteen  and  twenty  million  dollars  it  is 
evident  that  they  must  develop  traffic  far  in  excess  of  the  present 
amount  in  order  to  pay  any  return  to  the  owners. 

e.  Lt(f<il  (iinl  polHiiiil  coitsidinifiuns. — The  only  considei-at ion  in  eon- 
neelion  with  the  acfpiisition  by  the  slate  of  any  one  of  the  above 
(•r(»ssin},'s  is  the  n<'cessity  or  advisability  of  adding  another  route  to 
the  highway  .system  to  .sei've  one  or  both  of  the  following  i>urposes: 

1.  To  provide  a  direct  connection  between  the  east  bay  districts  and 
.\lauin  County,  there  being  no  such  existing  state   highway   route,  nt\ 

L'.  To  jtrovide  an  additional  route  from  thi'  east  bay  to  the  north 
coast  counties  and  the  Redwood  Highway.  This  is  now  .served  by  the 
state  highway  and  Carquinez  Bridge  route  through  Xapa. 

f.  Suiininirij  dtul  c<nicliisio)is  rtlativc  to  north  bn\f  crossings. — There 
are  at  the  present  tinu'  two  routes  crossing  the  bay  north  of  the  (Jolden 
(Jate,  the  liiehmond-San  Ilafael  ferry  and  the  Sears  Point  toll  road 
which  follows  along  the  north  shore.  Franchises  have  been  granted 
for  two  pi"()|)osed  toll  bridges  with  general  routes  from  Kichmoml  to 
San  Rafael  and  from  All)any  to  Tiburon. 

The  fni-mer  bridge  will  alfoi'd  the  shorter  idute  lor  places  in  the 
vicinity  of  San  Rafael  and  to  the  north  of  there,  and  the  latter  will 
pi-obably  serve  lower  .Marin  County  to  better  advantage,  lioth  bi-idgi's 
iire  estimated  by  their  i)roponents  to  cost  between  fifteen  and  twenty 
million  dollars  although  the  length  of  the  former  is  ^{.4  miles  against 
()..")  miles  for  the  lattei-  and  it  is  thought  that  its  cost  will  be  higher 
than  this  estinuite. 

In  order  to  support  one  of  the  iiridges  alone  thei-e  will  have  to  l)e 
iratllic  developed  several  times  that   now  using  the  existing  ci'o.ssings. 

5.     Lower  San  Francisco  Bay  crossings. 

a.  Traffic  cro.ssing  the  buy  to  San  Francisco  and  the  lu-ninsula  nuiy 
be  dividetl  into  that  traflie  which  originates  along  the  east  shore  of  the 
bay  ami  that  which  originates  jdong  rout«'s  l«>ading  to  Stockton  and  the 
Sjin  .Io;i(piiu  Valley. 

The  bnik  of  the  traffic  from  the  east  liay  district  naturally  originates 
in  the  urban  centers  of  ();d<land  and  Alameda  and  to  a  le.ss  degree  in 
the  smaller  centers  of  San  Leaiulro,  ilaywai'd,  Xiles  and  oilier  small 
towns  along  the  highways  leading  .south  toward  San  .lose. 

The  east  bay  district  is  .separated  from  the  interior  valleys  by  a 
range  of  hills  or  mountains  with  pas.ses  through  which  highways  hav<' 
been  c(»nstructi'd.     These  are  as  follows: 

The  tJinnel  road  i-ast  of  Oakland  which  has  been  icferred  to  before. 
This  not  only  coiniects  with  the  .Marline/,  fen-y  and  Antioch  I^ridge 
routes  but  also  with  the  most  direct  route  to  Stockton  via  the  Marsh 
Creek  road  and  Horden  Highway,  all  of  it  being  coiuily  r(»ad. 

The  Dublin  Canyon  road  i-unning  east  from  Hayward.  which  is  a 
part  of  the  state  highway  route  5  leading  to  Stockton  an<i  the  re>i  of 
the  San  Joa(|uin  Valley  via  Manteca. 
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The  Xiles  Canyon  road  runnint;  east  from  XiU'.s  and  .joining'  with 
•iif  Dublin  Canyon  road  of  tlie  state  highway  system  at  Livcrmorc. 
The  jxtrtion  from  Xiles  to  Livermore  is  county  road. 

The  Mission  Pass  road  runiiin<i'  east  from  a  point  just  north  (W 
Mission  San  Jose  and  .ioinin;r  the  Xiles  ("jiiiyon  load  at  Sunol.  This 
is  also  a  county  road. 

Of  these  four  roads  llif  I)nl)liii  ;iiid  Xiles  Ciiiiyoii  i-ofids  are  of 
l);irtieular  interest  at  the  i)i('.sent  time.  The  former  has  a  direel 
conneetion  Avith  the  San  Mateo-llayward  lJrid«re  now  nearin^'  com- 
])leti()n  and  the  latter  with  the  Dumbarton  Dridjre  leading-  to  Redwood 
City  and  Palo  Alto.  The  tunnel  road  is  of  only  minor  imiwrtance  in 
the  eonsideration  of  the  i)roposed  inter-city  bridjye,  and  the  Miss-ion 
Pass  road  is  nsed  jis  a  slioit  eul  from  San  Jose  to  the  interior  valley 
refrion. 

Comi)arative  nnlea«res  fi'om  Stockton  and  from  iManteca  on  the  state 
highway  leading  south  through  the  San  Joafiuin  Valley,  to  San  P'ran- 
ei.sco  over  the  various  i-outes  are  shown  on  plate  IV.  Prom  Manteca 
to  the  Civic  Center  in  San  Francisco  the  distances  are  as  follows: 

\'i:i  Ilif  Siiii  Miit.'o-IIii.vwiinl  Uridfrc  iiiiil  tlic  DiiUlin  ("iin.von.  SS.(i  inih'w  uf 
which  (lisi.iiicc  (iT.T  miles  i.s  state  liighwii.v. 

Viii  th(>  ])iiiiil)!ii-t.>ii  r.iidgf  and  Xiles  {"aii.vuii,  100.0  miles  of  which  distance 
r>4.")   miles   is  over  state   liiKlnvay. 

Via  the  Oakland  feiiy  and  the  I)ul>liii  Canyon.  T-l  miles  not  including  about 
.•!.."(  miles  of   fcny   travel       Of   the   t<)tal   distance   ~Aii   miles   is   state   hishway. 

Via  tlie  Foothill  Uoidevard  from  llaywaid  to  Oakland  the  total  .listance  is  74.1 
miles  and   "tS.O  miles  of  it   is  state   highway. 

These  various  routes  and  mileages  are  more  clearly  shown  on  Plate  I  \'. 

1).  Uiglnvay  conneciioiis  and  territory  served. — The  state  highway 
from  Stockton  and  Manteca  running  through  Tracy,  Livcrmorc,  the 
Dublin  Canyon  and  Hay  ward  is  the  most  direct  and  centrally  located 
trunk  road.  It  connects  with  the  west  side  highway  of  the  San  Joaquin 
X'alley  at  Tracy  and  Avith  other  important  county  highways  leading 
into  Contra  Costa  County  and  to  the  delta  region.  The  Borden  High- 
way, wiiicit  can  be  shortened  somewhat  by  economic  impi'ovcments,  is 
a  more  direct  route  from  Stockton  and  points  noi'th  into  the  latter  dis- 
ti'icts  but  cannot  serve  the  other  San  .]()a(piin  Valley  i)oints  as  well  as 
the  state  highway.  The  route  through  Dublin  Canyon  being  the  near- 
(>st  to  the  east  bay  cities  is  naturally  a  more  important  route  than  either 
the  Xiles  Canyon  or  Mission  Pass  routes. 

e.  Phj/sical  conditions  and  possible  hif/hwaij  improvements. — The 
state  hij,diway  i-oide  via  the  I)id)lin  Canyon  is  being  improved  as  fast 
as  time  and  a  reasonable  financial  program  will  jx'rmit.  The  portion 
of  the  highway  through  the  canyon  has  just  recently  been  regraded 
and  widened  in  accordance  with  present  day  highway  standards.  The 
county  road  from  Livci'more  through  Xiles  Canyon  is  jKivcd  and  on 
fair  aliy:iiment  to  Sunol  (ilen  at  the  entraiu'C  to  the  canyon.  The  route 
through  the  canyon  is  crooked  and  narrow  in  many  places,  lia.s  4  grade 
crossings,  ;')  bridges  with  sharp  turns  at  the  ends,  2  poor  grade  .separa- 
tions ami  one  short  tunnel.  Owing  to  the  narrowness  of  the  canyon 
and  the  fact  that  there  are  two  railroads  that  also  use  it.  it  is 
impractical   to  bring  this  road   to  the  same  .standards  as  the   Dublin 
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("aiiyoii  roail.  and  particularly  s<»  wliilc  it  remains  under  tlu'  jurisdic- 
tion of  the  county.  The  Mission  Pass  road  is  a  fair  Lrravclcd  road  used 
l)y  a  relatively  small  amount  of  trattic. 

The  connection  to  the  San  Mateo-Ilaywind  l>ridj:c  on  the  easterly 
side  is  over  a  paved  county  road  oi)  fair  standards  of  ^vi(lfh  and  alijrn- 
ment  from  Castro  Valley  Junction  east  of  Ilayward  to  Mt.  Kden. 
From  there  to  tlie  hrid^'eliead  '2.')  miles  of  narrow  county  road  is  beinfr 
widened  by  the  county  and  '2  miles  of  ;{()  feet  concrete  juivemcnt  is 
l)ein<r  constructed  by  the  bridjre  company.  On  the  westerly  end  the 
brid^re  company  is  also  buildiuff  a  'M)  foot  concrete  pavement  to  the 
l>ay  Shoie  lli^rhway    (route  (jM)   opi)Osite  Fourth  avenue,  8an  Mateo. 

The  connections  to  the  I)uiid>artnn  Hridjrc  on  the  easterly  side  are 
over  paved  county  roads  with  several  jofrs  from  the  juncti(>n  south  of 
.Viles  to  Centerville  and  Xewai'k  and  just  beyond  the  latter  point  join- 
in;;  with  an  oiled  jrravel  road  on  dred^'cr  fill  constructed  by  the  brid'^e 
(•(»m|)any.  At  the  westerly  end  the  bridge  company's  oileil  jrravel  road 
over  the  tide  flats  joins  with  the  county  roads  to  liedwood  City  and 
Palo  Alto.  These  county  roatls  are  i)aved  althoiigh  mucli  of  it  is  rather 
narrow  oiled  nuicadam  and  the  ireneral  line  is  indirect,  havinp:  several 
right  angle  turns  in  it.  When  the  l>ay  Shore  Hiirhway  is  completed  to 
a  connection  with  the  bridge  road,  ])robably  two  or  three  years  lience. 
a  very  much  better  connection  will  be  afl'orded  for  traffic  going  noitl' 
and,  of  course.  u|)on  the  final  completion  of  the  IJay  Shore  road  to  San 
Jose  a  reas()nal)ly  good  connection  will  be  afVorded  for  all  travel  across 
the  bi-idge. 

The  i)reseiit  stale  highway  route  tliroiigli  Oakland  recjuires  trallic  to 
use  wluit  are  i)raetically  city  streets  from  Ilayward  on  to  the  ferry 
and  into  San  Francisco.  The  IJay  Shore  IligJiway  on  the  i>eninsula 
side,  when  construction  work  now  under  way  is  com|ileted,  will  i)rovide 
the  best  means  of  entrance  into  all  sections  of  San  I''""rancisco. 

There  is  a  mov<'ment  under  way  to  imjjrove  the  liorden  Highway- 
Marsh  Cieek  road,  tunnel  route,  from  Stockton  direct  to  Oakland. 
Final  improvements  in  alignment  as  recommendecl  in  the  report  mado 
by  the  Division  f>f  Highways  would  shorten  the  distance  to  about 
<U  miles. 

d.  Compiinitiri  traffic  studir.s. — As  a  measure  of  the  relative  u.se  of 
the  various  routes  into  tlie  interior  described  above  the  state  highway 
traffic  counts  for  July  1!>2H  are  giv«'n.     Tliey  are : 

Ilodti'  Sun.  Moil. 

DiiNiii  (':.n.v..n,  (-..uiit  tiik.-ii  .-ust  of  Hiiywaiil 7404  2072 

Nilfs  Ciinyoii.  <-oiint  tjikeii  at  Nilcs 27!>."i  114Jt 

.Arissi.,11  I»„ss.  roiint  takon  at  Jniutioii  with  Rt.  5 IS^J-'"'  10r)6 

On  the  same  dates  the  traffic  over  the  Dumbarton  liridge  was  '_'6ftl> 
anrl  S.-j'J  vehicles  res])ectively. 

From  tlie  California  Railroad  C<»mmi.ssion's  origin-destination  check, 
previously  referre<l  to  and  the  July  lf<28  vehicle  traffic  counts,  the 
f(tllowing  t;ible  has  been  prepared  with  particular  reference  to  traffic 
from  the  peninsula  to  lower  east  bay  districts  and  San  Joa<piiu  Valley 
routes.  The  estimated  traffic  that  will  use  the  San  .MateoHayward 
Hridge  does  not  take  into  account  the  increase  in  total  traffic  due  to 
j>roviding  a  new  or  improved  traffic  route.     Traffii*  over  the  Carquinez 


PLATE  IV— Through  Highway- 
Routes  Affecting  Toll  Bridges 
and  Ferries  Between  San  Joa- 
quin Valley  and  Bay  Districts. 
Opp  p.  38. 
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Jlrid^^f  (luiiii^^  its  tiist  year  of  MTviec  was  i)rac-tieally  double  that  over 
till'  ffiTv  tlu'  year  previous.  Tral!ie  over  all  routes  passiiifr  throu<rli 
\'alle.jo  and  Heiiieia  showed  an  increase  of  about  33  per  cent  over  what 
woulil  be  exi)ected  by  the  iiornml  increase  in  ferry  tratlie.  Part  of  tliis 
increase,  however,  must  be  credited  to  the  inauguration  of  the  lierkeley 
ferry  in  June,  Ifl'JT,  a  month  after  the  bridge  was  opened  to  trafiic. 

A  graphic  i-ecord  of  vehicle  ti-aflMc  between  San  Francisco  and  east 
hay  (listi-ict  via  all  fei-ry  routes,  prepared  by  the  California  Kailroad 
Commission,  is  also  showji  liere.  The  abnormal  chanires  in  tralHic  via  a 
l)articulai"  I'oute  due  to  providing  other  facilities  and  changes  in  toll 
rates  are  clearly  shown  thereon. 

The  San  Francisco  Hay  Toll  Uridge  Comi)any,  owners  of  the  San 
.Mateo-IIayward  Bridge  have  estimated  the  traffic  wliich  will  use  their 
bridge  at  l.:?22.()()()  autos  and  l.')l,()()0  trucks,  which  is  an  80  per  cent 
inci-ease  in  traffic  over  the  estimate  of  i)resent  traffic  that  would  be 
diverted  over  this  bridge. 

For  a  discussion  of  the  location  and  e.xpecled  tiaftic  over  a  bridge 
connecting  the  municipal  districts  on  ea«h  side  of  the  bay,  refei-ence  is 
made  to  the  Keport  of  the  lioard  of  Engineers,  Ti-ansbay  Ih-idge.  San 
Krancisco,  May.  ]i)27,  and  to  the  record  of  healings  before  the  Com- 
mittee on  Interstate  and  Foreign  Commerce,  House  of  Representatives, 
:\rareh  21-22,  1928. 

An  additional  indication  of  the  primary  impoi-tance  of  local  intercity 
travel  over  the  ferries  is  given  by  the  following  figures  also  derived 
from  the  California  Kailroad  Commission's  origin-destination  count. 

From  South  on  Total 

San  Francisco      Peninsula  por 

Kontc  percent  i)er(V!it  (n'nt 

North  on  San  TalWo  Avenue 30.70  1.00  11.70 

Kast  Ha.v  Cities,  Albany  to  San  I.eandro 75.86  3.07  78.a3 

Tunnel  and  Redwood  roads 2.00  0.10  2.10 

South  on  14th  Street  and  Foothill  Boulevard 6.84  0.43  7.27 

•Pot.il    05.40  4.60  100.00 

e.  Lifidl  (I III]  jiolllail  (Uitd.  Thi'  state  highway  i-oiite  leailing  from 
the  interior  to  the  low<'r  east  i)ay  district  through  the  l)ul)lin  Canyon 
is  of  greater  service  than  the  other  roads  and  <pu'stions  to  be  considered 
i-elative  to  desirability  of  the  state  ac<pnring  either  or  both  the  Dum- 
barton and  Ilaywai-d-.Niles  bridges  ai-e  the  economic  advisability  of  a 
tiansliax'  bi-idge  on  a  slate  i-oute  instead  of  the  |)resent  route  via  Oak- 
land and  the  ferries  and  which  of  the  existinir  or  |)ropos('d  cro>wini:s 
would  best  serve  the  public  demand,  in  the  case  of  taking  over  or 
Imildiii-r  a  bridire  between  the  San  .Maleo-Hayward  Bridge  o|»|'<'^ile  tlw 
Dublin  Canyon  and  the  proposed  intercity  bi'iilues  mileage  would  In- 
added  to  the  state  highway  system  without  al»andonment  of  an.v  of  the 
existing  state  road. 

f.  Snnimarn  and  concl tisi!))is  rdntii-f  lo  loivt  r  San  I'lnmistd  Hnii 
(  n/.s-.'i/».7.v.— TJie  existing  state  highway  route,  viz.  Dublin  Canyon  route, 
to  the  lower  bay  region,  seems  to  l>e  the  most  logical  one  for  a  primary 
,nad.  It  is  now  i-oustrncted  to  higher  standard.s.  and  carries  more 
tratlii-  than  the  other  countx  hiu'liway  i-o\ites  via  Niles  Canyon  and  the 
Mission   Bass. 
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'I'lu'  Siiu  Mati'o-llii\  ward  liridire  now  nrariiit;  coinplctioii  would 
afford  a  (|ui('k  route  for  tratlic  from  the  state  liij^diway  ^oiu^  direct  into 
San  Kianeisco  and  not  dcsirintr  to  pass  tlu'ouuli  Oakland  tralfie.  The 
Dninltarton  Hridj^e  opposite  the  nioutli  of  Niles  Canyon  will  then 
l>eeoine  of  seeondary  ini|)oi-tanc'e  so  far  as  San  Kraneiseo  tralfie  is  eon- 
i-(M"ned.  The  consideration  of  the  proposed  intercity  hridge  soinewhei'e 
north  of  Hunters  Point  and  liay  Farm  Island  is  for  the  most  part  an 
intercity  tratHie  i)rol>lem,  as  only  ahout  10  per  cent  of  the  traffic  using 
the  present  ferries  comes  from  outside  the  limits  of  San  Francisco  and 
the  east  hay  cities,  and  less  than  ()  per  cent  iiocs  via  l)ul)lin  Canyon  or 
other  adjacent  routes  into  the  interior. 

Foi-  a  discussion  of  the  location  and  tratlic  studies  of  the  proposed 
intercity  l)riilges  reference  is  made  to  the  numerous  reports  and  dis- 
cussions in  connection  therewith. 

6.     The  Colorado  River  Bridge  at  Ehrenburg. 

a.  Coiuuctiiiy  h '(jhtvdijs.-  The  Colorado  Kiver  toll  bridge  at  Eliren- 
hurg  is  an  interstate  bridge  forming  the  connecting  link  between  the 
Mecca  to  lilythe  road  in  California  (state  highway  route  64),  and  the 
Khrenburg  to  Phoenix  road  in  Arizona.  The  bridge  replaces  a  ferry 
which  has  been  in  service  at  this  point  for  a  great  nuiuv  veai's.  (See 
Sect,  h  Plate  lb,  p.  Vi.) 

The  Ehrenburg  Bridge  was  completed  autl  opened  to  ti'affie  in  .March. 
I!)28.  On  .June  14,  1!)2S.  one  of  the  i)iers  washed  out  and  two  spans 
ilropped  in  the  river.  Repairs  are  now  under  way,  but  to  date  the 
liridge  has  not  been  reopened.  Traffic  is  tak(>n  across  the  river  by  ferry 
as  foi'inerly. 

The  bridge  is  on  the  shortest  and  most  direct  route  Ix'tween  Los 
Angeles  and  Phoenix.  From  i>os  v\ngeles  to  Mecca  is  ])aved  highway 
(state  highway  routes  f)  and  26).  From  Mecca  to  Hlythe  (!)1  miles) 
is  an  excellent  desert  highway  (route  64)  not  paved.  From  P]hrenburg 
to  Wickenl)erg  (P21  miles)  is  a  rough  desei-t  i-oad  which  has  bi^en  used 
from  tifty  to  seventy  yeai's.  but  has  been  imi)roved  very  little.  Pai'ts 
of  the  road  are  very  rough.  From  Wickcnlx-rg  to  Phoenix  there  is  ''>>^ 
miles  of  gi'aveled  road  and  16  miles  of  pavement. 

There  are  two  other  highway  bridges  over  the  ('oloi-ado  River  between 
California  and  Arizoiui ;  the  l)ri<lge  at  Tojxjck  south  of  Needles  at  the 
ea.stern  terminus  of  state  highway  route  58,  and  the  bridge  at  Yuma 
on  state  highway  route  27.  There  is  also  a  ferry  at  Parker.  The  road 
via  Topoek  is  a  good  desert  road  and  coTinects  with  a  fair  graveled 
highway  in  Arizona. 

The  road  via  Yuma  is  the  heaviest  traveled  connect ing  I'oad  l)etween 
Califoi'Tiia  and  Arizona.  It  is  paved  or  has  lii-st-dass  surfa<'ing  all  the 
wav  from  Los  .\ni;i'Ies  to  Vunia  and  connects  with  a  good  uravi'led 
road  in  Aiizona.     llassayampa  to  j'hoeni.x   (44  miles)   is  ])aved. 

Compai'ative  mileages   from   Los  Anucles  to   Phoenix  are  as  follows: 

Los  AiiBt'lf's  to  I'hoeiiix  via   Ehivnbiii-K 418 

Lo.s  Angeles  to  IMiocnix    via    Yiinia 479 

Los  AiikHcs  to  .\sli  Fork  via   ElireiiburK 482 

I.Ks  .ViiKclfs  to  .Vsli    Fork    via    Topook 502 

From  l.os  .\ngclcs  to  Phoenix  it  is  therefore  (il  miles  shorter  by  way 
of  P^lirenbiirg  than  by  Vuma.  and  from   Los  Angeles  to  Ash  Fork  and 


—  42  — 

the  (Jraiid  raiiyoii.  it   is  :\H  miles  slioiicr  hy  way  of   Kliiciilxir;;  than 
l)V   way  of  'ro|)ock. 

I).  Trrritorn  ftcrrcd. — 'I'lic  Kliri'iihurjr  IJridjrc  is  alxmt  three  miles 
east  of  HIvthe.  whii-li  has  a  popiMatioii  of  ai)|)i-oxiiiiat('ly  2(K)()  and  is 
the  hirgest  town  in  tlic  I'ah)  N'crdc  \'allfy.  This  valley,  aimul  twenty 
miles  lontr  and  live  to  ten  miles  wide,  is  .situated  in  the  southeast  eorner 
of  Kiveiside  County  alomr  the  Colorado  Kiver.  The  lower  end  of 
the  valley' is  in  liiipeiial  Coiuit.\-.  The  population  of  the  vallcv  is 
ahout    TrwHI. 

'i'he  irri^ralion  system  is  liJLitiJy  developed  and  is  a  veritable  irarden 
^pot  in  the  di'sert.  Cotton  is  one  of  the  chief  crops.  Alfalfa,  fruits, 
and  L'arden  produce  are  also  jrrown.  The  country  sui'i-oundin<r  the 
\  alley  on  all  sides  is  hai'i-en  deseit.  with  no  industry  except  minin«:. 
Aside  from  a  jras  station  or  two.  there  is  no  hahilation  hetweeu  Mecca 
;iii(i  the  valley,  a  distam-e  of  !>()  miles 

On  the  Arizona  side  of  the  river  there  is  pi'actically  no  aizricidtural 
devel()i)mcnt.  'I'he  local  tratlic  crossinjr  tile  river  at  present  is  tlwrefore 
very  ^mall.  The  towns  alon^r  the  road  Ix'tween  Ehrenl)\ir<r  and  Phoenix 
have  oidy  a  few  hundi-ed  inhahitants. 

The  construction  of  the  IJoulder  Dam  will  undoubtedly  increase  the 
area  to  be  put  under  irriiration.  and  may  change  very  ra<lical!y  tlie 
local  conditions  in  this  pai-t  of  California  and  Arizona. 

c.  While  the  road  frctm  .M»'cca  to  lilythe  is  now  maintained  in  jrood 
condition,  the  first  4")  miles  to  Desert  Center  from  .Meica  has  never 
been  im|)roved  t(t  final  line  and  trrade.  This  imi)rovenu'nt  is  on  tlie 
next  biennium  ))r(i;rram.  Fiom  Desert  Center  east  to  lilxthe.  the  road 
has  been  irivuled  and  the  last  MO  miles  has  an  oil-mixed  surface.  The 
road  in  Arizona  i.s  practically  unimpi-oved  for  a  lonir  distance.  The 
improvement  of  this  road  would  undoubtedly  increase  the  tratiiic  by 
this  route  very  nwiterially.  The  three  and  one-half  miles  from  Hlythe 
to  the  bridire  are  not  state  hiirhway.  The  road  and  timber  brid^res  oji 
if  ai-e  narrow  and  are  not  constructed  for  two-way  trafli«-. 

d.  Cninixtrntin  Iniffic  stiidiis. — Twenty-four  hour  tratlic  counts 
lakcji  at  the  Khrenberjr  Kridjre  foi-  foui-  days.  May  '27  to  .May  :{<l.  1!>2K. 
showed   the  followiuir  totals: 

Suiidiiy.  .M.iy  '27.  1028.  total  vehicles ^ 

Mondiiy.  .Mny  2S.  lO'JS.  totjil  vfhid.-s 49 

Tn.'SflMV.  May  •_".».  I'.fJS.  total  v.-lii<l..s 31 

\V.'(Iiii.s<|jiy.  .Mny  'Ml  IML'S.  tot.il  v.-lii<I.'K 30 

Tin-  bridL'e  was  in  operation  from  ^March  1.').  1028.  to  June  14,  1028. 
The  ccmpany  <iave  as  the  averaiie  Iratlic  for  this  period  41  «ais  per  d.iy. 

Sixteeii-hour  tratHic  counts  on   route  .')S.  route  ()4.  and  route  27.   for 

.lulv.  102S.  were  as  follows: 

Siiixlin      M<iii«lii\ 

T-ir.^s     l-h\'2s 

Ui.iitr  .Vs.  loiiiil  at   .NoedleH  west  of  city  liiuitJi '»11  *t71 

('i>uiit    nt'iir   IJannock IM  237 

U<iiit<-  ri.*?.  t'oiiiit  .it  lU.vtlii'  qimrniitinp  station IS"  110 

Coiiiu    at    l».-s.'ri    <'.iit«T H4  ■'y^i 

Koiiti'  27.  (Hint  at  Yiiiiia  <|uaraiitino  station 11)22  KMHJ 

('•Mint   at    Sand    HilK   inainton-incp   station t!*'-'  '•"•**> 


r 
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p.  J.cgal  dill}  political  lUitn. — As  iioti-il  al)()Vt',  state  hijrluvay  roiiti;  64 
iMuls  at  BlytliP.  Tlie  three  miles  oi'  road  from  P>I\  the  to  tlie  bridgt;  is  not 
state  hijrliway  and  is  in  need  of  widening'  and  imi)r()venu'nt.  The 
Kiirenhurjr  Bridge  was  opened  to  tralTie  in  .March.  1928.  and  at  its  meet- 
ing on  April  IJ),  11)28,  the  California  Higlnvay  Commission  voted  "that 
the  Director  of  Public  Works  cause  a  preliminary  survey  to  be  made  on 
which  to  base  a  recommendation  as  to  the  inclusion  in  the  state  highway 
system  of  a  highway  from  lUythe.  Kiverside  County,  to  the  new  inter- 
state bridge  over  the  Colorado  Hiver  between  the  states  of  California 
and  Arizona,  known  as  the  lUythe-Khren])urg  P>ri(lge."  An  engineer- 
ing work  order  was  issued  in  -lune  to  the  District  Highway  Engineer 
for  making  this  sui-vey.  but,  since  two  spans  of  the  bridge  failed  in  the 
middle  of  .lune  and  rei)airs  have  not  yet  been  com])leted,  the  making  of 
tlie  sui'vey  has  been  postponed. 

f.  SunniKiijf  and  roncJusions  rclatirc  to  southern  interstate  traffic. — 
From  the  above  traftic  counts,  it  api)ears  that  the  majority  of  the  inter- 
state trath'c  between  California  and  Arizona  now  goes  by  way  of  Yuma. 
If  the  Arizona  road  from  Khreid)urg  east  is  improved  and  the  district 
around  Blythe  develojis  (\u(^  to  the  con.struction  of  the  Pouldei*  Dam,  it 
is  not  uidikely  that  this  .shorter  route  via  Ehrenbnrg  will  attract  the 
greater  part  of  the  thi'ough  traffic  in  the  fntni-e. 
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Skotiox  \' 
REPORT  ON  EACH  EXISTING  TOLL  BRIDGE  PROJECT 

(  liu'liidiii^'-  one  bi'idj.'-t'  uihIci-  coiistnict ion  > 

1.  Toll  bridge  projects  to  be  described. 

ii.  Tin  V(ir<iuiii'  z  an<l  Aniiorh  hiichjis  inruid  mt'l  opi  rutid  by  tin 
Aindican  Toll  liridcjc  ConijHnttf. — The  Aiitiocli  l>ri(l<re  is  of  socoiulary 
iuipoi'taiUM',  fiixl  the  discussion  of  it  is  siibonlinatcd  to  the  Carquincz 
I5ridjr<*.  Sucli  data  as  history,  orfrani/.ation.  financinj.'  and  |)urc]ias<'  })y 
the  state  must  he  disenssed  collect ively  while  data  on  the  construction 
;ind  opei-alion  of  the  hridjres.  with  the  cost  thei-cof.  can  be  taken  up 
M'parately. 

b.  Th<  Srars  I'nuil  cuf-aff  hrldfjis,  tnnnd  ami  (ipinittd  hi/  flu  Smis 
Point  Toll  Rood  ('oiiiiJdinj. — The  toll  road  with  its  three  brid^'es  must 
be  considered  as  a  whole  in  discussinjr  its  history,  orjranization.  financ- 
iiijr,  operation  }ind  cost  while  the  desi«rn  and  constiuction  of  each  brid^r*' 
(an   be  lalceii    up  separately. 

c.  The  Sun  M<d<  o-IIiniwtird  Jirid;/! ,  oimi  d  mid  opinditl  hi/  thi  San 
Francisco  liaii  Toll  tlridtjc  Conii)ann.—Th\s  brid<re  is  under  construc- 
tion at  the  present  time  and  only  estimated  final  costs  of  construction 
;iiul  estimated  cost  of  ojx'ration  can  be  discussed.  I'nder  ))resent  con- 
ditions this  bridfre  should  become  ;in  impoiiant  connection  to  the  state 
I'. ijrhway  system. 

d.  7'hf  Dnnihtiiion  lliidyi ,  oirnid  and  oitnatrd  hif  tin  J>unibaiion 
liri(h/(  Conipdnif. — This  bridjre  sh<tuld  become  of  secondary  im|)ortauce 
i\<  a  hi'rhway  connection  when  the  San  Maleo-Ha\\\ard  l»rid<r<'  is  built 
and"  will  be  di.scussed  in  less  detail. 

e.  The  Ehrcnhni  'J  Jiridfir,  on'ntd  and  <>j>nnt(d  Ini  tin  ('(difornia- 
Arizona  liridijr  ('(trnpany. — This  bridjre  failed  after  bein«r  i>ut  in  oper- 
ation and  .ste|)s  are  now  beinj;  taken  to  i)]ace  it  in  operation  ayrain.  so 
tliat  final  consti-uction  costs  ami  operatiujr  data  can  only  l)e  estimated. 
The  bridjre  provides  the  only  means  of  crossin<r  the  Colorado  on  state 
hi^rhway  route  (54.  but  traffic  is  verv  lijrlit  over  it. 

'i'hi'sc  Itridjres  were  pi-eviously  listed  aiul  theji-  location  is  slinwn  on 
riates  1,1a  and  lb  of  Section  I  of  this  report. 

Tlie  Am«'rican  Toll  Uridpre  roni])any  ])rojects  will  Ik-  very  tlioroui.'hl.\ 
discussed  a»ul  computations  shoMii  in  (letail  in  oi-(h'r  to  brinjr  out  the 
jirinciples  involv<'d.  These  same  priiu'i|)les  are  ap|)lied  in  the  stud.\'  of 
the  otliei-  )uojects  to  jrive  the  results  shown  for  ea<*h  one. 

CARQUINEZ  AND  ANTIOCH  BRIDGES  OF  THE  AMERICAN 
TOLL  BRIDGE  COMPANY 

2.  General  data  and  information. 

a.  <i(nirnl  dt  scription  of  tin  projtil. — The  ('ar»juine/.  Hri»lf;e  is  a 
.-.Icel  and  concrete  structure  4!>S2  feet  in  lenf?th  whicli  spans  the  Car 
f|uine/  Strait  at  the  entrance  to  San  Pablo  liay.  The  strait  is  Ixunuied 
on   the   north    b\    Solano   ('ountv   an<l   oji    the   south    bv    Contra    Costa 
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("ouiity,  tilt'  latter  (•(iiiiity  Ix'iiij;  on  tlic  left  hank  of  the  slroain,  (Iktc- 
foiv,  hail  juristliction  in  <rrantin^'  (tf  franchise  in  accoi'dancc  Avith  tlu' 
prt'sciit  law.  The  l)i-i<l<r»'  is  just  south  of  X'allc.jo  and  its  south<M-n 
terminus  is  just  west  of  Crockett. 

The  two  main  channel  spans  are  of  the  cantilever  type,  each  1100 
feet  lonjr  and  the  clearance  at  pier  4,  which  is  the  low  end,  is  135  feet 
above  hiji^hwater.  The  distance  between  trusses  is  42  feet,  which  })i-o- 
vides  for  a  '\U  foot  i-oadway  and  two  four  foot  sidewalks.  The  six  con- 
I'l-ete  cylinders  of  piers  2  and  'A  were  consti'ucled  in  water  100  feet  deep 
and  rest  on  bedi-ock  l-'i.')  feet  below  the  surface  of  the  water. 

]*late  V,  which  follows,  shows  tlu'  ^onei-al  plan  of  the  structure. 

The  Antioch  15rid<ie  is  also  a  steel  and  concrete  structure,  46."}!)  feet 
lon«r.  which  spans  the  San  Joaipiin  Kiver  at  a  j)oint  about  four  miles 
cast  of  Antioch.  Tlu>  main  spans  consist  of  one  lift  span  and  one  fixed 
span,  each  of  tliein  ;{20  feet  lon<;,  and  there  is  2080  lineal  feet  of  steel 
and  1921  lineal  feet  of  concrete  viaduct.  The  clearance  above  hi<>;h- 
water  is  7")  feet  with  the  lift  span  closeil  and  ^'^7)  feet  with  it  open. 
The  roadway  wiilth  is  21  feet  between  curbs  and  there  are  no  sidewalks. 
The  i)ier  foundations  are  supported  on  pilin<r.  Plate  VI,  which  follows, 
shows  the  j^eneral  [Ann  of  the  structure. 

b.  Xamc,  address  and  officials  of  the  curporation. — The  owninj^  and 
operatinfr  eomj)any  is  the  American  Toll  Bridge  Company  with  offices 
at  52.")  ^Market  Street^  San  Francisco.  The  officers  of  the  corporation 
are:  Oscar  II.  Klatt,  jiresident ;  George  J.  Calder,  vice  president;  John 
T.  Whitmire.  secretary-treasurer;  A.  P.  Hendrickson,  comptroller, 
lioard  of  direetoi's— Oscar  II.  Klatt,  chairman;  George  d.  Caldei-, 
Charles  G.  Clyne,  Dudley  D.  Sales,  Kov  0.  Sliurtleff,  Nion  K.  Tucker, 
Frank  D.  Madison,  E.  M.  .Mills,  Thomas  B.  Eastland. 

c.  Properties  owned  and  operated. — In  addition  to  the  Car([uinez;  and 
Antioch  bridges  described  above,  the  American  Toll  Bridge  Company 
owns  (through  purchase  of  stock)  ami  operates  the  Martinez-Benicia 
ferry.  This  fen-y  also  crosses  Carcpiine/  Strait  but  at  the  lower  end 
of  Suisun  Bay  between  the  towns  named.  The  comi)any  also  owned  the 
Hodeo-Vallejo  ferry  which  was  i-eplaced  by  the  Cartpiinez  liridge  and 
now  has  no  vahu'  as  a  going  concern. 

d.  General  relation  to  slate  and  vountji  roads. — As  has  been  described 
under  Section  IV,  the  Carcpiinez  P>ridge  is  a  portion  of  couidy  highway 
through  Vallejo  which  connects  with  state  highway  route  S  at  Napa 
Junction  and  with  route  14  at  the  south  eiul  of  the  bridge  near 
Crockett;  the  Antioch  I^rid^-'e  is  a  i)ortion  of  county  highway  following 
the  Sacramento  Kiver  fi-oni  Sacramento  to  Coidi-a  Costa  Couidy  and 
the  ]\Iarlinez-Benicia  feir,\  is  a  portion  of  state  liiyliway  connect inu- 
route  7  at  Benicia  with  route  14  at  ]\Iartinez. 

The  bulk  of  the  travel  from  the  Sacrameido  N'alley  to  the  bay  dis- 
tricts follows  the  route  crossing  the  Canpiine/.  Bridge  instead  of  the 
Martinez-Benicia  ferry  or  the  Antioch  liridge.  The  Antioch  Bridge  is 
given  consideration  more  on  accouid  of  common  owiuM-ship  and  relation 
to  the  Car(|uinez  Bridg<'  than  on  account  of  its  importance  as  a  stale 
highwav  connection. 
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3.     History  and  organization. 

;i.  Kdrhj  hisforif  tif  (In  projrct. — Acrdrdiiijr  to  a  liistory  of  tlu-  Car- 
(luiiic/.  Bri(l<.M'.  ])rc|)}ii('(l  by  the  toll  bridiic  coinpiniy,  Aven  J.  Ilanford 
in  lit! 7  was  the  owner  of  a  small  but  trrowiny:  jrroccry  business  in 
Vallfjo  with  stores  in  Oakland  and  Alameda.  Ilanford  trucked  his  own 
meehandise  and  leavinjr  Vallejo  he  had  to  travel  the  only  possible  route 
at  that  time,  via  Uenieia.  Martinez  and  the  Tunnel  Road,  to  reaeli  his 
stores  in  Oakland  and  Alameda.  Oscar  11.  Klatt  was  at  that  time  a 
traveling.'  salesman  for  a  San  Francisco  wholesale  <rr(M'ery  outfit  and 
had  to  ti-avel  the  same  route  as  Ilanford.  As  a  i-esult  of  their  discus- 
sions as  to  how  travel  between  Vallejo  and  the  East  Hay  cities  could  be 
ijn|»rove(l.  the  Ho(lco-\'allejo  Ferry  Company  was  oriranized  by  them 
in  1!»1S.  On  July  4,  1!>1S.  the  ferry  boat  IssmpKih  made  the  first  irij) 
on  the  Kodeo-Vallejo  run  as  an  auto  ferry. 

lousiness  increa.sed  steadily  over  the  feri'v  and  within  a  few  vears 
Ihmford  ajul  Klatt  felt  that  the  eventual  and  |)ro|)er  means  of  crossing 
I  he  strait  was  by  means  of  a  liridjre.  Therefore  in  February.  1M2.{.  the 
Rodeo  Vall(\jo  Ferry  Company  ai)plied  to  the  board  of  supervisors  of 
Conti'a  Costa  County  for  a  fianchise  to  build  and  operate  a  t(»ll  bridfre 
aci-oss  Canpiinez  Strait.  Other  applications  for  franchises  to  brid^'c 
the  sli'iiit  wei-e  filed  about  the  same  time,  all  of  whicli  were  denied  by 
the  board  of  supervisors,  namely: 

XilIlK' (if  ii|'lilic-;ilil  I  >:it<' filed  [.uOiition 

Dillon    I'.iiiit    l>i-vcl<.iiincnt    Comiiaiiv  '.»   14-L"_'         1  >ill..ii  INiim   In  Ki-kh-y 

S;in     KraiK'ivcd    'I'r.-iiisit    ( '()iii|>:iii.v '.t-14-2li 

.111(1 
:{     ."»  2."?        l>ill<.ii  l*..iiil  t.i  Ivklcy 
("idckilt    Land   ,in<i   «"altlc   ('oiiiii.iny  :'•      ."    '!'.'<        Near    Crockfll     lo    a 

point  Dear  (!  r  o  a  t 
W  <•  s  t  <•  r  n  Powor 
("om|'ioi.\  *s   hridcc 

Later  on,  July  27.  U>2().  The  Xorthern  California  I)evelo|)menl  Com- 
pany, a  corporation,  pre.sented  an  initiative  i>etition  to  the  board  which 
was  also  denied.  The  matter  was  taken  uj)  to  the  Supreme  Court  and 
the  action  of  the  boai'd  was  sustained  by  it.  This  api)licafion  al.so 
<-overed  a  bridjre  located  between  Dillon  Point  and  Eckley. 

A  franclii.se  was  •.n-anled  by  the  board  of  supervisors  on  February  ."». 
V,yi'-\.  to  the  Rodeo-Vallejo  Ferry  Company  for  a  toll  brid<re  across 
Canpiinez  Strait  and  the  ajtproval  of  the  War  Department  permitting: 
its  construction  was  secured  April  17.  1!>2:{.  Antici|)atin«r  the  approval 
of  the  War  Depai'tment  actual  construction  was  started  on  April  2. 
T'2.'!.  IMates  \'II  and  Vila  show  the  ireiieral  locafif)n  of  the  American 
Toll  r.rid<:e  Company's  bridjros  atid  the  .Martinez  ferry  with  the  sur- 
rounding; country  and  apju-oach  roads. 

b.  Cnrinnatinii  histar;/. —  Thr  American  Toll  lirid<.'e  Company  of 
('alifornia  was  incorporated  under  the  laws  of  Delaware  on  May  2H, 
1!>2;{,  with  an  authorized  capital  stock  consistin<r  of  7.")(),n()()  shares  of 
i4ass"A"  non-vof  ill":  st(»ck.  par  value  ."J*!  and  lO.(KM)  shares  of  cla.ss  "  IC 
voting-stock,  no  par  value  The  company  was  formed  jtrintarily  for  the 
purpose  of  constrncf in<;.  btiyinj.'  or  sellin</  and  ojieratiufr  toll  brid;.'es. 
Subscriptions  were  taken    for    10  slwires  class  "IC   stock   at   !)«1()()   per 
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share  and  the  rcinaiiHlcr  ol'  the  capital  slock  was  issued  to  ().  II.  Klatt 
and  associates  t'oi"  the  following'  assets  taken  into  account  at  tlie  values 
shown  : 

XiiH'ly  pt'r  ci'iit  i>f  ciipilal  slock  of  the  Kodco-Vailojo  F«'rr.v  Com- 
pany. 17(!(t  .shares  prcfciiu'd  and  2740  <r>nuiion .$2.4! )!».")(>()  (I(t 

All    of    tho    issui'd    capital    stock    of    flic    Delta    Bridge    Corporation, 

•icscribwl  below;   .")  shares  at "lOO  (H) 

Land:  ">"!  acres  more  or  less  hordcrin;;  Car<iuiuey.  Strait  and  imr 
acre  more  or  less  horderins:  the  San  Joaiiuin  liiver  in  Solano 
Connty:   ]'.»  acres  more  or  less  in  Contra  Costa  Connly,       l.ritMt.OOO  til) 

Kitclils    lo    franciiises    for    constrnclion     of    two     toll     l)rid};es.     over 

Caninine/.  Straits  and  over  the  San  Joacinin  Uiver  near  Antio<'h.  -        ((,2r>(),tHM)  1)1) 

Total    '—1 $l(),2r)(),000  00 

Against  this  the  following  credits  to  capital  accounts  weve  set  ui) : 

Class    "A"    stock .^ino.OOO  00 

Class    "K"    stock !M)!).000  0;» 

Initial   snrpliis 8,"i01.0(M)  (ID 

Total  .i;io.2r)0.(K)n  oo 

The  American  Toll  ]ifid<re  ('onii)any  was  also  inc()f])orated  under  the 
laws  of  Delaware  on  ,May  2S,  1!)2:),  with  an  authorized  capital  stock 
consisting.'  of  .'),()()().()()()  shares  of  eoinmon  stock,  \)hv  value  $1.  The  ])ur- 
pose  of  the  company  was  the  co)istruction  and  oi)eration  of  toll  bridjres, 
one  across  Car<iuine/  Strait  between  the  counties  of  Solano  and  Contra 
Costa  and  one  across  the  San  .Toa(|uin  River  between  the  counties  of 
Contra  Costa  and  Sacramento.  This  comi)any  immediately  issued  to 
the  Americati  Toll  Bridge  Company  of  California  $4, f)!)!), ()()()  par  value 
of  its  capital  stock  in  exchan^'c  for  the  followinjr  assets  which  were 
taken  into  account  at  the  values  shown  : 

Lan.l   as  descrilu'd   above Sl.noO.OOO  00 

Ninety  jier  <-ent  of  capital  stock.   Ikodeo-Vallejo   Ferry   Company 2,4!)!), 500  00 

I'ontract  with  Uodeo-Vallejo  Ferry  Conu'any  relative  to  rijfht  to 
construct    Caripiinez    Hrid>re   and   c(Mitract    with    the    Ciolden    (late 

'Ferry  Company  snbseipiently  canceled .~).000.000  Oi) 

I'rancbise  f()r  construct  in;;  the  Antioch  Jtrid^i"  ()ri^'imilly  «iven  to  the 

Delta    Hridt'e   Corporation    (see   b<-low  ) 1.2.~>0.(H)0  00 

Issued  capital  stock  of  Delta   liri(l«e  Corporation HOO  00 

Total    .t;i0.2r)0,0()0  00 

The  difference  between  ti.e  above  assets  and  the  ])ai-  value  of  the 
eai)ital  stock  isstied  Avas  credited  to  cai)ital  surplus. 

Ctuler  date  of  Se|)tend)er  1,  ^92'^^,  the  American  Toll  liridoc  Com- 
pany of  California  donated  to  the  American  Toll  Hridjic  Com|>any 
•iil, 000, ()()()  par  Aaiue  of  the  capital  stock  of  the  latter  company  which 
had  been  acfpiired  as  described  above.  It  was  further  ajireed  that  of 
the  remainin<r  stock  of  the  American  Toll  l>ri(l<re  Com|)any  held  by  the 
othei-  company,  a  juimber  of  shares  not  to  exceed  1,,")00.000  would  be 
sold  outsitle  of  the  State  of  California  and  the  ])roceeds  turned  over  to 
ihe  American- Toll   lirid}re  Company. 

The  Delta  liridire  Cor|)oration  which  has  been  referrc-d  to  in  the 
above  history  was  incorpttrated  under  the  laws  of  California,  Decend)er 
21,  1922.  with  an  authorized  cai)ital  of  10.000  shares  of  $100  par  value 
each.  Its  purpose  was  the  construction  aiul  operation  of  a  toll  bridyi' 
across  the  San  .loatpiin  River  near  Antioch  accordinjr  to  the  franchise 
trrantcd  it  by  Contra  Costa  County,  June  4.  1!I2"{.     This  franchi.se  was 
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later  a.s.si<.rii«'(|  to  llic  AiiK-ricaii  Toll  Rri(|<:r  ( "oinpaiiy  of  ("alifoniia  and 
included  in  the  assets  o!"  tiiat  eoiiipany  as  listed  above.  Tlie  hnildiii«r 
of  a  l)nd<,M'  to  replace  The  then  existinjr  I.anritzen  ferry  above  Antioeh 
\yas  beintr  promoted  as  a  part  of  the  reconstruction  and  ])avinfr  of  the 
final  liid<  in  the  Victory  Hi<rhway  and  the  officials  of  tlie  American  Toll 
I!iid^<'  Company  undoubtedly  undertook  the  construction  of  a  toll 
bii(l<.i('  here  in  order  to  protect  their  investment  in  the  ('ar(|uinez  bridfre 
a<iainst  the  possible  comjietifion  of  a  free  bridfre  The  ajjproval  of  the 
War  Department  was  secured  for  this  bridge  December  20.  Ifl'J."?,  and 
const  ruction  bejran  Api'il.  1!)24. 

As  the  Uodeo-Vallejo  Ferry  ("(tmpany  was  an  imjjortant  factor  in 
the Or^'anization  (»f  the  American  Toll  l>ridy:e  Comjiany,  fm-ther  data 
on  its  or-iani/ation  will  be  jriven.  ft  was  or;>ani/,e(l  under  the  laws  of 
California.  March  2:^  ]!»ls.  with  a  capital  stock  of  2000  shares  at  $100 
par  value  each  for  the  i)urpose  of  operatin<r  ferries  across  San  Pablo 
r>ay  between  Itodeo  and  N'allejo.  The  ai-ticles  of  incorporation  were 
subse<piently  ameiuled  to  increase  the  cajjital  stock  to  2000  shares  of 
7  per  cent  cumulative  i)referred  and  SOOO  shares  of  common  stock  which 
were  shown  on  the  books  ojjened  dune  22.  IDIS,  as  havin<r  a  total  ])ar 
value  of  $200,000.  Of  this  .stock  lo.l.oOO  was  held  in  the  treasury  ainl  fiOO 
shares  of  the  outstandinfr  stock  was  is.sued  to  A.  J.  Ilanford  and  ().  II. 
l\lalt  in  e.xclianfre  for  the  wharf  franchise  ami  other  rijrhts  held  by 
I  hem  at  Rodeo  and  an  assijrnment  of  the  lease  from  the  city  of  Vallejo 
lo  Ilanford  as  lessee  of  the  jjcmon  street  wharf.  Wharves.  Iandin;r. 
etc..  were  valued  at  $()S.()()2.H2  and  steamer  Iss(i(/U(tli  $()7.():V2.r)S. 

On  .Mai-ch  21.  1!»22.  it  a^rreed  to  purchase  the  competiiiir  Six-.Minute 
Keri-y  Company  for  a  |)rice  of  $MSS.()()0,  a  value  set  by  the  California 
Railroad  Commission,  which  included  steamei-s.  terminals.  ec|nipment, 
ii<,dits.  etc. 

c.  Fninchisi  ohfiiiiud. —  Fi-anchises  for  both  the  Carcpiinez  and 
Antioeh  toll  brid^rcs  wvrv  jrranted  before  the  present  .statute  was  ))assed 
which  allows  the  frranlin<r  of  a  franchise  for  fifty  years  in.stead  of 
iwcnty-five  yt'ars,  as  was  the  case  at  that  time.  Co])ies  of  these  fran- 
'•hises.  both  of  which  cxpii-e  in  im^^.  ai-e  ap|)endcd  to  this  re|>ort 

4.     Financing-  of  the  projects. 

a.  Still  (if  stock. --As  described  in  sul)seetion  .'ib  above,  the  American 
Toll  Uridtrc  Company  of  California  ac<piired  4.})9!).r)00  shares  of  th«' 
stock  of  the  Amei-ican  Toll  liridjre  Conii)any,  in  return  for  certain 
as.sels-.  The  total  authorize<l  stock  of  the  latter  com])any  was  Ti.OOO.OOO 
sliaies.  The  California  comi)any  then  donated  back  to  the  American 
Toll  Brid<re  Comi)any.  1.000.000  shares  of  the  stock  acfpiired  and 
afjreed  to  sell  not  to  excee<l  l.oOO. ()()()  shares  nuu-e  outside  of  the  State 
of  California  and  turn  over  the  i)roceeds  to  the  latter  com|)any.  On 
September  .1.  li(2.'i.  a  permit  was  <.'iven  the  Amei'ican  Toll  Drid^re  Com- 
pany, by  the  corporation  comndssioner.  to  sell  1.000,000  shares  of  its 
stock  at  $2  i)er  share,  to  n«'t  the  company  not  less  than  $1  JJO  pei-  share. 
The  audit  rejiort  of  the  compaiues"  books  by  Ilaskins  and  Sells.  San 
Frnncis«'0.  June  30.  1!I2S.  states  that  404. S!M)  shares  were  sold  under 
l>erinit. 

It  is  i)resumed  that  the  tiansfer  of  stock  between  the  owning'  and 
holdiiifr  comjianies  was  for  convenience  in  sellin<r  it  in  accordance  with 
present  corjioration  laws  of  the  state. 
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TIk'  aiulilor's  n'i)(»rl  also  shows  that  on  June  'M),  1!)2H,  thi'rc  was 
-tock  of  tlio  Anu'i'ioaii  Toll  llridjie  Company,  held  as  follows: 

r>y  th-  Aiiicticiin  Toll   lirid^*'  Company  of  (.'alifornia '2:.VS.i.VM;  sliaics 

Issui'd   as  a   bonus   to   i1h>   uudcrwiittTs r)(M),(MK)  shares 

Issued  iu  payment  of  seiviies  in  cunnectioa  with  sto<-l{  sales lllKtUM)  shares 

Held    in    the   treasury,   of  whicli   stock   S2S,21!>   shares   are    in 

escrow  for  the  conversion  of  second  uiortgaRe  bonds 837,755  shares 

Since  tlic  various  auioimts  of  stock  shown  do  not  account  for  the 
entire  stock  of  the  company,  the  following:  disposition  Avas  furnished  by 
the  American  Toll  liridji'e  C'ompany.  from  their  records: 

Held   by   American   Toll  Bridge  Company   of  California 2.:t2.'J.l!>K  sliares 

linims    to    underwriters r.(M),(H)()  shares 

Treasury    stock s:i~J~)~}  shares 

In  the  hands  of  the  public l.;W!X()4n  shares 

5,000,000  shares 

As  the  1,1^39,049  sliares  in  the  hands  of  the  public  include  stock 
^iven  for  sei-vices  in  connection  with  organization  as  well  as  stock  sold 
for  cash,  a  further  division  of  this  item  was  souoht. 

Additional  infoi-mation  furnished  by  the  company  approximately 
.iccounts  for  this  item  as  follows: 

Sold    by    American    Toll    Brid>{e    (,'ompany    ar   $2    per    share 404.S!)() 

Sold  by  Aiiu'ricau  Toll  Bridge  Company  of  California,  outside  of  state, 

pi  ic<'    unknown    (iTN.SlS 

Issue<I   for  services    (stock  sales)    IID.OOM 

Issued   for  services    (legal  expense)    12"), (MM) 

IssikmI   I'ur  services    (()ul)licily  Antioch  Bridge) 1(>.(MM» 

I'naccounti'd   for 7')2 

1,331).04!) 

It  is  also  understood  tluit  an  additional  5()(),()()0  shares  have  been 
sold  by  the  American  Toll  liridjic  Company  of  California  out  of  the 
2..'}23,19(i  shares  held  by  them  at  the  time  of  the  audit,  so  that  there 
are  now  ai)pro.\imately  2,399,000  shares  of  American  Toll  I5rid<re  Com- 
l)any  stock  in  the  hands  of  a|)proxiniately  4000  stockholders.  The 
!|;404,^^9(i  woi'th  of  stock  sold  by  the  American  Toll  Brid<!:e  Company 
was  all  in  small  lots. 

I).  Fiduhd  (Irhf. — F>e<rinninj>'  in  April,  ]92.'5,  the  American  Toll  Uridjre 
Com])any,  employed  the  firm  of  Duncanson  and  Ilarrelson  on  a  cost 
plus  basis  to  make  in  vest  i<j:at  ions  and  start  the  foumlation  work  for 
rhe  Carcpiinez  ]irid<re.  and  also  to  construct  the  i)iers  of  the  Antioch 
Brid^'e  which  work  started  early  in  1924.  The  work  was  financed  by 
stock  sales,  the  })roceeds  of  the  IJodeo-Vallejo  Ferry  Company,  aiul 
the  personal  fortunes  of  Ifanford  and  Klatt.  As  the  sale  of  stock  did 
not  proceed  fast  enonf>:h  to  allow  the  construction  to  proceed  at  a  reason- 
able rate,  it  became  necessary  for  the  com])any  to  borrow  moiu\v  to 
complete  the  work. 

Considerable  difficulty  was  encountered   in  convincing:  the  bondin<i' 

comi)anies  that  the  Cartpiinez  Bridpre  was  a   feasible  project,   and  it 

was  only  after  Duncanson   and   Ilarrelson   had   carried  on  the  work 

far  enoujih   to  prove  that   there  was  a  suitable  and   safe  method   for 

I-    r,4fi.-,i 
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i-onstriK-tiu'r  tlie  cU't'j)  wator  fouiulations.  ihat  thev  woultl  uiulertak*' 
the  financintr.  It  seems  evident  that  the  work  of  construction  was 
considerably  (h'layed  on  account  <»f  the  lack  of  money  at  this  time. 

In  Aj>ril.  1M2.').  lUythe.  Witter  &  Company,  San  Franeisco.  Peabody. 
Houf.'hteliu'r  &  Company.  New  York,  and  Hontl.  (ioodwin  &  Tucker, 
ban  Frunciisco.  undt-rtook  the  fiiianeini:  of  the  i)roject  an<l  underwrote 
the  Ixmds  as  follows: 

First  mort<ra«re,  7  per  cent  bonds,  duf  April  1.  1945.  $4,750,000 
authorized.  $4.5()().(HK)  outstandiuir  .luuf  :iO.  19'2f<.  Thes«'  bonds  are  a 
first  lien  on  all  the  real  property  of  tiie  American  Toll  Hridjre  C<»iripan\  . 
Payments  are  to  be  made  into  a  sinkin*.'  fund  to  redeem  them  ct»m- 
mencin«r  March  1.  1929. 

Second  mort«ra«re.  H  jier  cent  bonds.  >.\\U'  April  1.  1945,  $2.()()(MM)() 
authorized  and  out.standin<j  June  80.  192S.  Tliese  bonds  are  a  second 
lien  on  all  real  property  of  the  company  and  .stock  of  the  Hodeo-Vallejo 
Feny  Company.  They  are  convertible  into  stock  of  the  American  Toll 
Bridjre  Company,  at  jirices  varyini:  from  $2  per  share  at  the  present 
time  to  .*"1  |)er  share  after  19:14. 

Durinjr  October  and  Xovember,  192.^,  the  company  purchased  $."i8.(XXl 
|)ar  value  of  the  first  mortj.'a<re  bonils  for  $.*n.755. 

Tlie  initial  boiul  discount  and  expense  a.s  set  forth  in  the  audit  was 
as  follows: 

F'iist  luortKJipe  Im>iii1s: 

St<K-k   b»uus  ti.  uii<|prwritei>.  2r,<l.OOO  sli:irt>8 ji:40<MHHt 

.Vtturin'\s*    fi-es   ;in<l    rfVfiiiu-   .•<l!OU|is !»."."»«• 

l>i.-«"iiiiit   nil    boinls.    lO    i»«»r   i-«*ut 4."iO.(MHi 

.'<«i-«(n(l  mortgnge  bonds: 

Stock    Imhius    ti>    uiirlerwritors.    2ri4».CHlO   shares 4<NI.0(W( 

AttoiTDHys'  fet's.  ivvoinn'  .stiini|>s  anil  filioK  fee 14.1(C» 

I  tisoiiiiii   4>u   bi>u<ls.    lo   |ipr  ••vnt llOO.OOO 


'Pntitl  Imml  «lis4i>iiiit  :i!i<l  i-xiieiisi' -  $1.4~».S*kl 

The  net  cash  receivtnl  for  construction,  from  the  .sale  of  the 
$b,500.0(X)  bonds  would  therefore  be  $5,h26.147.  not  deductin«r  any 
value  for  the  stock. 

The  annual  cost  to  the  toll  bri«lire  company  for  the  loan  of  $5.s2»).147 
may  be  ti;.'ured  as  follows : 

Inti*i«>.st  »u  $4  ."(«Ml.0l(0  first  ni"rt;wt{«-  Iki|iiI.«»  jU  7  |mt  i-viit $:;i."».«iOo 

IiiUTt-st  nil     •J.HMI.OINI  s«><-<iii«l  iu<>rtK:iK«-  \f>u<\s  iit  S  |M»r  t-eut 1«MMN«» 

Aiininil  sinking  fninl  {Mi.vni»-ut  to  r»><ltH-iii  $4i7:>.srk{  bond  diM-oiint  and 

••xpir.-itioii  !)t  4*   jxT  «*iit  in  ~  years ls.."i«Ni 

Annual    Kinking    fund    |Miynieut    to    r<><|H«-in    $1    |wr   ralue   of   SUII.(NNI 

>liat«*«i  of  st«x-k   in  acetirdnnep  with   |M»nnit i:i.7J»0 


Total    Miiunal    owt ."«^l7.:^'|<• 

This  annual  cost  is  about  1*^.7  per  cent  on  the  cash  receivetl. 

c.  (Hher txourrt s  of  itironii  for  constrvctinn. — As  stated  under  sub- 
section ."ib  above,  the  American  Toll  Urid*:*'  Company,  owned  90  per 
cent  of  the  capital  stock  of  the  Ito<leo-Vallejo  Ferry  Company,  and  the 
auditors'  report  shows  that  the  net  advaneis  made  from  its  earnin;rs 
to  the  Toll  BridfTc  Company,  was  $.126..{90.  On  the  openiufr  of  the 
Canpiinez  Bridge  to  traffic  in  May,  1927,  the  operation  of  the  ferrj' 
was   discontinued    and    its    "vroinsr    concern"    value    which    had    been 
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jippiaist'd.  and  was  canifd  on  the  books  at  ai»i)ruxiuiately  $2,500,000, 
was  at  once  reduced  to  its  i)res-ent  salvajre  value  apiwaisod  at  $50. .'{71. 

Tlie  American  Toll  ])rid<re  Conii)any.  has  purchased  .{'JlS  shares  of 
the  Martinez-Benecia  Ferry  Company,  to  date  and  the  income  from  the 
ferry  operation,  wliit-h  is  small,  is  an  added  source  of  revenue  at  the 
present  time. 

Attention  is  called  to  the  fact  that  additional  capital  expenditures 
for  construction  are  still  beinjr  nuide,  principally  to  complete  the  fender 
system  for  the  main  ])ier.  The  cost  of  this  work  is  bein«r  paid  out  of 
ciii'i-ent  eariiin<.'s  with  no  increase  in  capital  stock  or  bonded  debt. 

5.     Preliminary  investigation  and  design — Carquinez   Bridge. 

a.  I nreatigatinn  of  site,  sin-rejjs  and  horinffs. — It  is  understood  that 
the  tirst  public  discussion  with  re<rard  to  a  toll  bridj^e  replacing;  the 
Rodeo-\'allc.i()  ferry  took  place  September  l!t.  1!)22.  E.xtensive  borings 
at  each  pier  and  other  investigations  were  made  by  Dum-anson  and 
liarrelson,  who  began  the  work  of  constructing  the  bridge  in  April, 
l!)2:l  and  the  records  of  the  company  show  that  these  investigations 
were  eomj)leted  Xoveinber  15.  1\)'2'A.  It  is  certain  that  othei"  studies 
and  investigations  leading  to  the  final  location  and  type  of  structure 
were  made  before  April,  192:^ 

It  is  also  understood  that  a  location  foi-  the  bridge  somewhat  down- 
stream from  the  i)resent  site  was  })referred  l)y  the  engineers  in  charge. 
This  would  have  avoided  the  curve  in  the  south  approach  of  the  struc- 
ture, but  the  present  location  was  tiiudly  chosen  to  get  awav  from  right 
of  way  litigation  and  consecpient  delay  to  construction  of  the  bridge. 
The  curve  in  the  approach  has  a  radius  of  574  feet  with  a  central  angle 
of  (52  degrees,  which  is  not  <|uite  as  large  a  radius  as  present  highway 
standards  would  prefer  under  these  conditions,  but  considering  the 
surface,  width  and  sui>erelevati()n  of  the  roadwa.\-  as  built,  it  i)resents 
MO  unwarranted  hazard  to  the  traveling  public. 

The  general  geographical  location  of  the  bridge,  considering  topog- 
raphy, connections  with  routes  of  trai^c  and  general  economic  factors 
seems  to  be  as  gootl  as  could  be  obtained.  The  exact  location  and  align- 
nn-iit  could  have  been  improved  by  moving  the  south  i'ud  down  stream. 

b.  Appointmvt  of  encfiii/ers  inui  pr'  lli)ii)i(ir!/  drsiffii  slud'es. — Charles 
Derlcth.  Jr.,  of  Berkeley  was  a|)pointed  chief  engineer  for  the  AnuM-icau 
Toll  l>i-idtre  Com|)an\'.  He  employed  \Vm.  II.  Burr  of  New  Voik  as 
consulting  enuineer  and  David  B.  Steiiiman  of  New  York  as  desigjiing 
cngineei'. 

("omjiarative  design  studies  for  bridges  of  tlitferent  ty|)es  and  spans 
were  made  and  are  described  by  .Mr.  Steinman  in  the  Engineering 
.Vews-Hecord  of  March  12,  1927.  From  this  article  it  seems  that  a 
thorough  study  was  made  as  to  the  most  suitable  type  of  bridue.  A 
suspension  bridge  with  IHOO-foot  uuiin  span  and  two  800-foot  side  spans 
was  first  piojxi.sed,  but  the  navigation  interests  objected  to  it  on  account 
(»f  the  location  of  the  piers.  A  1!)5()  suspension  span  and  a  cantilever 
bi-idire  with  two  1100-foot  nuiin  spans  were  then  propo.sed,  with  a 
prefei-euce  for  the  latter,  which  was  estimated  to  cost  .+700.000  less  than 
the  other.  The  War  I)e|)artm<'iit  approv<Ml  the  cantilevei'  design  and 
it  was  eonsecpu'utly  adopted. 
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!•.  F mil  ihsii/n.  plans  mul  (jikiiiI itii  s. — Tin-  (lt'si«rM  ii»i<»i>ttMl  tor  tin- 
(  nniiiiiic/.  Bridt:*'  cdiisisls  of  n  steel  eantilever  type  bridge  on  eoiicretr 
piers  and  footiiiirs.  The  two  main  cantilever  sjjans  are  each  1100  feet 
h>n^  .md  tlie  anchor  sjians  ')(>()  feet  each.  There  is  one  central  tower 
span  of  ir)()  feet  and  11M2  lineal  feet  of  deck  steel  tj'wss  oi-  <rirder  spans. 

(Section  V-'J-a,  p.  4<).  plate  V.  shows  the  {general  dimensions.) 

The  hrid^rc  piers  are  of  concrete  and  rest  ui)on  the  following'  materials 
aceordini:  to  thi'  |)lan  "<hcct  >jivinu  the  i-esnlts  of  hoi-ini:s  and  test  pile 
.Irivinp:  data  : 

I'icr  1    (iioith  aliiit  nicnt  I   on  the  sand.stonc  of  the  nortii  iiillside. 

I'ii  r  2  on  sandstone  a)id  shale  ahon.t   I;}")  feet  helow  mean  hit,'liwaler. 

I'icr  -i-.i  on  hard  hlne  clay  aiKJ  oh  on  sandstone.  Ixttli  at  an  dcvjition 
ahoitt   i:»")  feet  helow  mean  hiirhwater. 

I'icr  4  on  eonert'te  |iiles  di-iven  into  sand  and  day.  the  liottoin  of  ilh- 
pier  heinir  ")1   feet  helow  mean  hiirhwater. 

I'iei's  .').  (i.  7  ;iiid  s  coiicn'tc  |)edeslals  on  tiiiihci-  piles  driven  inli 
.<and  and  clay. 

Piers  fl,  10.  11  and  12.  on  the  sliale  of  the  south  hillside. 

The  a|>pni.\imate  ipiantities  of  matei'ials  used  in  the  vtiiicinre  ai- ■ 
nnelndiii<;  caissons,  falsework  and  docks'  : 

I'iliiiK    (iintroaf.'d) 41.4(MI  1.  ft. 

I'iliriK    (troilccn    fal«p\vork  and  docks 7('..4()0  1.  ft. 

I'iliiii;    (coiicn'to) 1  l.fiLTj  1.  fl. 

C'oiicictc    (trt'inio) ii.O'iS  c.  >  . 

("oncn-fo    (pi«Ts) ."{'.t.^dO  <•.  y. 

Concri'to    (rojidway  .slab) .'J.'i.'tO  i\.\. 

StiMKliiial  sIitI.   incdinin ir».S."7.n.''0  llx. 

Stnicdn-iil   .^Iccl.   silicon 10.;'._'7.r.00   \U^. 

StiiKlina!  stfvh  heal    froatod 1!.S4S.0(H»  Uis. 

l{.Miit<»rciiiK   sti'fl 2.(I.'VJ..'UH)  ]l>s. 

H.Midwarc.  etc.,  caisoii.s.  falsework  and  docks 4vj.(MM)  lbs. 

Sfccl  Kiiidos  for  cnisons ."(SS,(MM»  lbs. 

'i'inibiT  in  (offcrdains  and  fal.s»>work S.'_'(M)   .M  11. M. 

Hxcavation.  dry 2.](>0  c.  y. 

Mx<-avation,   deep   well 14. ^{(Nl  <•.  y. 

lOxcavatioii.  o))cn   coffi-rdanj (I.IKK)  c.  y. 

I'nddl"   for  colTcrd.Min    (repairs  to  pier  4) (i.-'iiMI  <•.  .\ . 

Uiprap.    tiii:il   .-sliniaO-d   ainniint l!tO.(MMl   tons 

In  addition  to  the  ahove  tpiantitics  there  are  the  cdnert'te  iiilintr  and 
concrete  to  he  placed  in  the  fendci'  for  the  main  pier,  also  lull  house, 
toll  collectinir  e<piipment.  liirhts  and  si^'iuils. 

d.  Ih siijn  loads  ami  iiiiif  sfrrssrs. — For  this  data  the  reader  is  also 
referred  to  the  article  of  1).  H.  Steinman.  desifrninu'  entrinecr  for  the 
hridire,  in  the  En<:ineerini:  News-Record.  May  12,  IJt'JT. 

lirietly  the  hridire  is  desi«rned  to  carry  three  lanes  of  2(l-ton  trucks. 
or  two  lanes  of  20-ton  trucks  with  an  electric  train  hetween  them,  fol- 
lowed and  pre(  edcd  hy  a  uniform  loa<l  of  <)(•<(  pounds  jx-r  lineal  foot  of 
track.  The  electric  railwa\-  loadiuL'  consists  of  a  train  of  !Hi.(t(K)  pounds, 
cars  ♦!0  feet  lonir  with  wheel  eoni'cntration  of  12.<i(»(i  pounds  each 
Proper  allowances  were  made  for  wind  pressure. 

Preliminary  investigation  and  design — Antioch  Bridge. 

a.  h\v< stifintiov  of  the  site,  stu'i'iys  ami  borinf/s.-- -The  hridjre  i.s  suj)- 
ported   on    pile    foundations   and    althou^rh    no  details   of  the   work   of 
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iiivi'stificitinj?  the  ioimdatioiis  is  known,  it  is  ;ii)|»;iri'nl  iVoin  llu-  vjiryiuLr 
li'iifxths  of  piles  shown  on  the  plans  that  test  piles  had  heen  (Irivi-ii 
pit'vioiis  to  the  (Irawiiiir  of  the  plans  in  'Inly,  l!t'J4. 

It  is  understeod  that  the  lii'st  idea  for  a  hridj^e  re|)laein«r  the  t"ei-|-y, 
then  oi>eratinir.  ( outeniplated  a  low  level  sti-Ui-ture  eostini;  nnieh  less 
than  the  one  finallv  l)iiilt.  Hefm-e  the  final  approval  of  the  plans  by 
the  War  i)ei)artiMejit  was  obtained,  consideration  of  protests  from  the 
shippinji^  interests  made  ehanires  in  the  desijru  necessary,  which  included 
the  raisini?  of  the  jjrade  of  the  hi-i<lfre  to  provide  a  clearance  of  75  feet 
acioss  the  entire  channel  and  a  clearance  of  l:}')  feet  with  the  span 
laised.  The  raisin<>:  of  the  jji-ade  reipiired  the  buildinji  of  trestle 
appi'oaches  on  a  jii'ade  and,  on  the  north  side,  a  curve  of  300-foot 
ladius  and  a  central  ansjile  of  Sii  tlej^rees  was  ])nt  into  the  aliijnnient 
of  the  structure  in  order  to  join  the  county  road  which  runs  aloiii;  the 
levee  for  a  (luarter  of  a  mile  before  turninji  north  aci'oss  Sherman 
Island  to  the  Sacramento  Kiv<M'.  Short  vertical  curves  were  placed  at 
the  toi)s  of  the  ai)proaches. 

The  vertical  and  horizontal  curves  are  too  sharj)  and  the  <ii'adc  of  the 
n(»rlh  approacli  somewhat  too  steep  to  conform  with  state  hi.Lihway 
standards.  The  width  of  roadway,  21  feet,  was  standard  for  two-lane 
state  bridges  at  the  time  of  construction,  l)ut  has  since  been  chani^ed 
to  24  feet.  The  county  road  along:  the  levee  between  the  bridge  and 
.lU'  turn  onto  the  concrete  i)aveinent  is  narrow  oiled  macadam  and  tlu' 
turn  is  very  sharp.  It  is  certain  that  if  the  location  of  the  road  and 
bridjre  had  been  laid  out  luuler  state  supervision  the  {general  layout 
would  have  been  considerably  changed. 

b.  Kn<jinfcrs  and  pnliininari/  dcsiijn  .•<hi(li(s.  —  Plans  for  tiie  bridge, 
with  the  excei)tion  of  the  lift  s])an,  were  ])repared  by  Frank  II.  Key- 
iu)lds  of  Sacramento,  and  .1.  (!.  Little  of  San  Fi-ancisco  was  consulting 
engineer.  The  plans  for  the  lift  span  were  prepared  by  •[.  (!.  Little 
under  the  supervision  .if  llari-inirton.  Howard  and  Ash.  Kan.sas  City, 
as  consulting  engineers.  Several  revisions  of  the  plans  were  made, 
l>articulai-ly  the  main  piei's  and  th(>  lift  s|)an.  These  changes  seetn  to 
have  been  made  for  tin;  ])urpose  of  providing  a  safer  and  more  suit- 
aide  structure  than  as  Hrst  designed. 

(Section  V-2-a.  ]i.  4<).  i)late  VI.  shows  general  dimensions.) 

c.  Fnal  fhsi(j)i,  phiDs  (iikI  ifiianfities. — Tiu>  structure  as  finall\  l)uilt 
lonsists  of  a  steel  and  concrete  superstructure  including  one  lift  span, 
.ill  suppoi'ted  by  concrete  piers  or  pedestals  resting  on  [)ile  fouiulations. 

The  south  approach  consists  of  S7!)  liiu'al  feet  of  concrete  ti'cstle  on 
a  .")  per  cent  iTi-ade.  the  north  an])roaeh  of  1(142  lineal  feet  of  concrete 
trestle  on  }i  ()  per  cent  grade.  The  main  spans,  one  a  lift  span  and 
oiu'  a  through  steel  truss,  ai-e  each  320  feet  long,  and  the  remainder 
of  the  bridge  across  the  channel  consists  of  98-foot  deck  steel  truss  spans, 
e.xeept  that  the  length  of  thas<'  ad.jacent  to  the  main  spans  i^.  104  feet. 
The  tlooi-  is  of  concrete  throughout. 

The  foundations  of  the  ^ou1h  approach  are  coju-retc  piles  capped 
with  enncrete  above  the  mud  line.  All  other  pi»>rs  and  pedestals  i-est 
ii|>on  timbei-  piles,  the  bottoms  of  the  piers  being  below  the  mud  and 
low  watei-  lines.     ('Sc(>  Plate  VI,  p.  4fi. ) 
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The  a|»|)i-(i.\iiiiaT('  <nunititifs  of  inatcriais  in  the  hrid^rc  an*: 

I'iliii;;.    Healed,    in    feiulei-s   and   dulpliins 40,(MM»  1.  It. 

I'iliiiK    unlicaled 4!t.(K)()  I.  ft. 

I'ilinu.   (•••nciPte T.IKX)  1.  ft. 

TirnhiT.   In-ati'd.   in   fiMxlers  and  dolphins J'i  M  H.M. 

Coneri-ii-    in    foiilinns.    trcniie l,:j(M»  v.y. 

<"<iii<-rili'    ill    footings 7.1(H)  c.  .v. 

( "oiMicic — rciiilorfwl 4.!MJ(>  v.  y. 

('oiurcH'   railiii;; llO  «-.  y. 

Confreti-   counti'rwi'iKlit ."{(K)  c.  j  . 

Sled — rcinfoninK HIO.KK)  lbs. 

Sli-cl— stnictural.    tnis.ses :{.S<(.'{.<MM»  His. 

St.M-l~stni<tnial.   towt-rs .•{4((.(HK»  llis. 

<  ipiTatin;,'   iiiacliiiH'ry.   cables,   slieavf-s.  «'t«- 110.(KK(  Ihs. 

(>|)frat  in;:   liniise.  one  Hi  ii.p.  and  one  (»(>  \i.\>.  gas  engiiK*. 

Ivvcavation — |iier   cylinders    l.r»(K>  <•.  y. 

K.\(avation — dry l.*J(M)  ,-.  y. 

Itiprap.    •■sliinaled    final    amount. 

.Vpproaeii.  eiiili.Miikiiieiit.  ."<"J. .")()<(  spent  to  .]nne  .'{11.  I!t2.'^.  work  in 
progress. 

Ki;;ht    of   way ..  I.ti."  a<ies 

Li^lits  and  sigiinls.  toll  lioii.se  (H|iiipnieiit. 

(1.  I)('si<f)i  loads  Olid  ini  I  stnssis. — Tlic  I'ollowiiiji:  (lt'.si<,Mi  loailin«rs 
iwv  as  "rivt'ii  ou  the  i)lans: 

Live   l(»ads.    for  the  floor  system,  two   !."»  ton  truc-k«.  or  1<MI  pounds  per  sipiare  foot. 
Live  loads,   for  the   tnis.ses.   KMI  pounds   ikm-  square   foot   or  L'4,(K)0  coiK-entratwl  load 
on    one    truss. 
1IKI 

Iniiiiirt  allowanre.    

L  plus  300 

Wind  l(ia«ls  shown  arc  satisfactory  aci-ordiiiL:  to  slate  staiKhii'ds. 

The  eoncrete  is  specified  as  H  sacks  of  cement  |»cf  ••nl»ie  yard  or  a 
nominal  mix  of  1  :2  :4.  This  corresponds  to  class  "A"  concrete  of  the 
state  specifications  whicii  is  n.sed  uiKh'r  similar  conditions  exce|)t  where 
denser  concrete  is  desired  to  protect  the  steel  from  salt  air. 

The  (le.si<rn  loads  specified  are  suitable  for  state  hitrhway  service. 
Tile  aliLrnmeiit,  o:radcs  an<l  road  connections  arc  not  up  to  |iicscnt  day 
standards  for  a  state  hi<rh\va\   structure. 

6.     Construction  data — Carquinez  Bridge. 

a.  Conlnnts  (iiranhd  and  fnuil  ikhihu  nts.-  Thr  foll"\vinf;  payments 
111  ("intractiirs  arc  as  shown  nn  the  Imoks  of  ihc  Anicrii-aii  Toll  Uri(l<:e 
<  iinipany. 

'I'hos.   ('.   .M('(;ij|,   for  approaches   to  :iiid   e.xeavation   of   pier    1.  flone   in    the 

fail  of  VJ2H s;ii.2;m; 

I  >iiin-aiiMin    and    Ilarrelson,    for    invest  ijtat  ion    work    and    const  met  ion    of 

I»iei-s  4  .•'•1(1   r>  and  a    |>ortion   of  pior  3.     Work  don»*  between    April   2. 

]'.rs.\.  and  January  1.  l!»2."i,  on  basis  of  cost  plus  ('»  per  cent iJ.VJ..'(2t> 

Uayniond  Concrete  Pile  Company,  for  niisrellane«»us   work  of  foundntions 

during  March  and  April.  102.'?.  suit  brouKht  by  contractor  for  breach  of 

contract  settled  for  .S."»0.(M)0.      FiKures  apparently  are  total  payment 11(1.023 

Mi»,souri    N'alley   HridKe  (.'ompnny,   for  completion   of  foundations.      Work 

dfaie  .\i»ril.  I!l2ri.  to  August  2^{.  I!t2(i.  Ltimp  Hiim  contract  an<l  extras.  1 .  IIT.tltill 
C   S.   Steel    PriMlnrts  Company.   furnishitiK  iohI   er^flinn  steel   siiperstruc 

tiire;    work    started    November    lf>.    102.".    completed    about    June.    1!>27. 

I/uiiip  «»«ni   contract  2.iise,>."i| 
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I>uiio.iiis(»ii  iiihI  Ilnrrolsoii.  for  pliiciug  coiicrcfo  Hoor  <ni  supers! nu-t viro : 
work  began  Jiiuunry  24,  ]!>27,  iiiul  coinidetcd  April.  1!>27  ;  ciunpclitivc 
bids    10S.;{2S 

Miiteriiils  fiiriiislied  by  the  company — 

Concrete,  nggregate Sl,;{r>!t 

Ueinfortiiig  steel 27..'{17 

lIiNily  and  Tibbetts.  for  placing  riprap  around  piers  2  and  '.i.  July,  1!)2(!. 

to  May.    1!>27 :{!».:{f,2 

Tlif  total  of  tlicst"  figures  is  within  >f«2,(UK)  of  the  total  for  const  ruc- 
tion contracts  as  shown  I)\  th(>  aiuiitors.  amonnting:  to  Hi."). l:i(), :{!).").  Tl)c 
(lilTcrcnce  may  l)e  due  to  small  misccllanoous  items  omitted  above. 

i).  Cotistniction  of  sKhsirucI i(r<\ — .\  description  of  the  methods  of 
constnietiiijr  the  foundations  Aviil  he  found  in  the  followinfr  articles 
written  by  the  enjrineers  in  charjre  of  the  work:  ('.  Derleth,  Jr.. 
Kiiirineerinir  Xews-Kecord.  September  24,  l!)2r):  and  (i.  -i .  ('alder. 
Knirineerintr  News-Keeord,  March  24,  1927. 

Briefly,  all  piers  with  the  exception  of  2  and  .5  rested  on  pile  founda- 
tions or  on  the  rocky  banks  of  the  strait  and  presented  no  unusual 
construction  difficulties.  I'iers  2  and  '^  were  sunk  by  the  open-caisson 
method  to  the  exceptional  depth  of  approximately  1:^5  feet  below  the 
water  line,  where  they  rest  ujwn  hard  material.  They  consecpiently  })re- 
sented  real  engincerinji'  proi)leius  in  the  way  of  fouiulation  work,  but 
so  far  as  can  be  learned  the  work  was  done  in  a  sati.sfaetory  manner. 

A  stiuly  of  the  i)lans  and  the  available  records  of  the  con.stnu'tion 
indicates  that  the  foundations  of  this  structure  are  adeciuate  to  sup- 
port it.  A  possible  exception  to  this  statement  is  the  ease  of  pier  -l 
which,  until  the  completion  of  the  pernuinent  fender  .system  now  tuuler 
construction,  niijrht  not  have  sutticient  lateral  stability-  to  resist  the 
imi>act  of  a  lar«re  vessel  striking  against  it. 

c.  Erection  of  xuiterxtruciiin. — The  erection  of  the  steel  work-  by  the 
I'nited  States  Steel  Products  Company  has  been  desci-ibed  in  the  fol- 
lowintr  articles:  Engineering  News-Record.  September  24,  l!)2r).  by 
('.  Derleth,  Jr.;  Engineering  Xews-Ht<cord.  April  28.  1027,  by  ('.  V. 
'ioodi'ich. 

In  brief,  the  erection  was  as  follows: 

The  south  approach  and  the  south  cantilevei-  were  erected  on  tindier 
pde  falsework.  The  north  cantilever  arm  was  erected  by  the  use  of  a 
temporary  steel  bent  and  pier  under  the  center  of  the  span,  from  which 
l)cid  the  span  was  erected  as  a  cantilever  out  to  the  main  pier  (piei-  2). 
Tlie  shore  end  of  the  arm  was  erected  on  falsework  and  the  steel  bent 
was  taken  out  after  the  sj)an  was  erected  and  used  as  a  jiortion  of  the 
center  tower  over  pier  '■\.  The  center  tower  was  erected  l)\-  nu-ans  of 
hirue  ci-anes  rented  from  the  Navy  DepartnuMit.  The  <»ther  cantilevei' 
arms  were  erected  simultaneously  by  derricks  i-esting  on  temporary 
girders  supported  by  the  trusses  themselves.  The  two  suspeiuled  si)ans 
were  erected  on  a  dock  a  short  distance  from  the  bridge,  transferred 
to  bargcN,  floated  into  position  and  raised  into  place  by  means  of 
eounterwi'ights  and  cables  with  shelves  temporarily  fastened  to  the 
.steel  of  the  adjacent  cantilever  arms.  The  chief  advantage  in  thus 
erecting  the  .susi)ended  s[)nns  was  the  savin<j  in  time  of  cf.mpletitig  the 
structure. 
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(1.  Miscelldnnnts  work. — riulcr  this  liead  may  l>e  cMnsidcrcd  tin-  road 
work  lu'ct'ssary  to  coiDjdcIc  tlic  jspproaclK  s  lo  the  l»rid</t'.  On  the  iiortli 
•  •nd  llic  existing'  i-oad  was  narrow  and  roufrli  and  lt>d  to  tlio  ferry  land- 
in<r  at  the  iKiltuni  of  the  ravine  to  the  west  of  tlu'  Itridi^i'ln'jjd.  A  joint 
i-oad  disti-ict.  No.  7.  wa.s  formed  to  Iniild  the  a|)])roach  to  the  Itridire 
and  the  eonnty  niuh-rtook  the  na^•in<:  and  \\i(hninu'  of  a  portion  <if  its 
road  sonth  of  Vallejo.  'i'he  tnll  l.ridLre  eompanv  fontrihnted  ahont 
.+42.r)(l(l  to  this  work. 

On  the  soutli  si(h'  the  stale  hijrhway  fi-om  tht'  ferry  hmdin^  on1(t 
the  hi-id<re  liead  was  nai-rnw  and  ei-ooked  and  not  suited  to  haiuHe  the 
tratlie  that  wonhl  jro  f)ver  ttie  lirid^re.  Aeeor(lin<;Iy  a  eontra<'t  was  let 
hy  the  state  for  the  re^rradin^'  and  surfacing'  of  this  road  oti  propt-r 
standards  at  a  eost  of  .+2L*").41!t,  of  wliieh  amount  thi-  lirid^'e  eompanv- 
contrihuted  $>^. .")()()  io  pay  for  woi-k  at  the  hrid«reliead. 

Protests  from  tlie  ship|)in<r  intei-ests  resulted  in  the  War  Depart- 
ment re(piirin<r  a  much  more  ehihorate  fender  system  for  pier  :>  in 
the  main  eiiannol  than  was  eonteniplated  at  the  hejrinnin^'  of  (lie  joh.  A 
roek  fill  is  now  beinjr  plaeed  around  tlie  pier,  whieh  is  in  very  deep 
water,  and  it  is  i)roi)ose(l  to  drive  ecmerete  piles  into  this  fill  and  sui- 
mount  it  hy  a  eonerete  mat  ea|)al»le  of  resistinir  the  impaet  of  a  sliij: 
striking;  it. 

A  deseription  of  this  proposed  fendei-  will  he  found  in  the  followinir 
I'eferenees:  ('.  Derleth.  .Jr..  in  Western  Const rnetion  News,  .\ovend)er 
'27),  1!>27;  statf  article  in  Kn<rineerin<r  N'ews-lJ^'cord.  November,  17,  1!ILI7. 

The  final   cost  of  eonii)let inir  this  fender  is  <'stima1ed   t«t  he  close  to 

Construction  data — Antioch  Bridge. 

a.  Conlracts  awdidcd  aiul  final  jutifnu  tils. — The  followin<;  major  con- 
struction contracts  were  awarded  on  the  Antioch  Uridfre,  the  amounts 
heintr  as  sliown  on  the  books  of  the  company. 

April  4,  19li4  : 

('..iitnut   oil   fouiidatiohN  >::{(;.4<;i.'j;! 

Si  i)t«'iiilior,  l!)2-4  : 

Dmiciuisoii      mid      Ilnrrelson — (,'oiitrni't      on      fouudHtiuiiH      :iiid 

ii|>I>r<>ii<-h«'.s    -  S."rj..'<4S..'{'.t 

( »<t(iJ>tT.  1!VJ4  : 

n.vcr  HrotJiPi-s — ('diitrjHt  I'm- siii»<  I'-tiiK  turo .'{Jti.ojMi.T" 

.Kppni.nlirs l(l.(i07.(M» 

Misct'llioK'ous l."».7s;i.74 

Uipnippiiit;  around   the   piers   is  in    progress,   the  amount   spent   to 

d;it<'  iM'int'  iihout    . lO.itsl.Od 

b.  (Unishuction  of  suhsfrKclurt . — All  ftnmdations  are  on  either  con- 
crete or  timber  |»iles.  Th<'  north  apjiroach  is  foun«led  on  ^rouncl  which 
is  apparently  moving  toward  the  river.  N'oticeable  settlement  and 
movement  is  apparent  in  this  part  of  tlie  structure.  Detailed  founda- 
tion data  for  the  piei's  of  this  striu-ture  is  not  known  at  this  time.  No 
particular  difficulti<'s  should  have  been  encountered  in  const  met  in;::  the 
piers  as  the  type  of  foundation  used  is  comparatively  simple  in 
i'haracter. 

c.  Cunslrmlioii  of  sk/h  rsh  iicl  iin  .  The  erection  (if  i  he  siip<'rst  nn-t  urc 
for  the  Antioch  Hrid^'e  was  compart  i\ely  sim|)le  in  its  natui-e  and  no 
particular  ]irobleins  or  difliculty  shoidtl  have  been  e.\peri<'need.  No 
detaiU  are  known  at  this  tiim-. 


7.     Traffic  and  income — Carquinez  Bridge. 

a.  rrcsenf  irajfw  (iiid  iiu-onu .-  -Thv  Ainci-icim  'I'oll  l'>ri(ljr«*  ("oin|);my 
has  kept  in  detail,  daily  i-ccords  ol"  all  traffiit  >vlii(.'li  lias  crossofl  tlic 
brid}re  since  it  was  htiilt.  Aiitojiiatic  coiudei's  ai"e  installed  wliieli 
elieck  the  detailed  i-eeords  of  tlii'  cash  rc^'islcrs.  These  trat'fict  records 
have  been  furnishec;  hy  1  he  toll  hridjrc  coini)any  for  use  in  this  re|)ort 
and  in  addition  traffic  checks  have  hccn  iiiatlc  l>y  the  dixision  of 
hi«rh\\ays. 
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INVESTIGATION  OF  TOLL  BRIDGES 

TOTAL  MONTHLY   AUTOMOBILE   TRATFIC 
CROSSING  BRIDGES  AND  FERRIES  LO- 
CATE.0    AT  POINTS  BETWEEN    CARQUIN- 
EZ    STRAITS  AND  LOWE.R  SAN  JOAQUIN 
RIVER. 
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The  iiioiitlily  tniffic  over  lliis  hruljre  sifice  its  coinplotioii  is  sliowii 
iriapliically  on  Platf  \'III.  On  it  tlicro  is  also  shown  the  monthly 
fraflic  sint-t'  January  1,  1927.  over  the  Aiitioeh  15ri(l«re  and  the  Mar- 
tinez-Kenieia  ferry,  both  of  which  are  owned  hy  the  Aineriean  Toll 
I)rid<re  Company.  These  jjraphs  are  prineipally  of  interest  as  showijipr 
the  monthly  variation  in  traf!le  eansed  by  seasonal  travel.  State  Fiur 
travel  in  September,  etfeet  of  poor  approach  roads  in  the  case  of  the 
Antioeh  Bridjre.  etc. 

The  total  iuniil)er  of  \cliielcs  ei-ossin<r  the  ("ar(|uine/.  Urid*:*'  durin<.' 
the  year  endinj;  .June  :{().  11I2S,  was  apiiroximately  l.lKi.OOO.  The 
total  rev(>nue  obtained  as  shown  by  the  coinpany's  statement  of  returns 
from  operation  for  tlic  same  yeai-  was  .+!tl(i.42s.  I)ividin<r  this  amount 
liy  tlu>  total  nundx'r  of  vehicles  jrives  .*()  S2  as  the  avera<:e  toll  collected 
from  each  vehicle. 

b.  Estimated  future  traffic  and  iiicntir. — On  Plate  .\'o.  Vlll-a  are 
shown  <rraj)hs  of  auto  re<rist ration  for  the  state  and  for  San  Francisco 
I5ay  distiict  only.  t(»tal  ferry  traffic  between  San  Francisco  and  the  east 
bay  and  trattic  over  the  l\odeo-\'allejo  ferry  and  the  ("anpiijic/  IJridfre 
\vhich  superseded  it.  The  actual  ti'affic  and  automobile  rejrist  rat  ions 
dui'inir  past  years  is  phitled  and  also  the  predicted  future  amoiuits 
accor(lin<r  to  the  various  authorities  shown  on  it. 

The  increase  in  trafific  over  any  road  or  briilirr  is.  iifTt-cled  liy  two 
ireiuM-al  causes  or  factors; 

The  iiu'rease  in  jiopulation  and  the  <rcncral  use  of  autojnobiies.  This 
is  represented  by  the  yearly  litrures  for  automobile  rcfjisiratioii.  for  flic 
whole  state  or  any  subdivision  of  it  as  may  be  thou<rht  to  apply. 

('hanfres  in  local  conditions,  such  as  improvin<r  the  existiu'r  apprf)ach 
roads,  providin*;  new  feeders  of  tratTic.  c()nsti-uclin'_'  altcinatc  routes  to 
divert  traffic,  etc. 

Studies  of  the  Division  of  llifrhways  in  reirard  to  jiredicted  future 
auto  re<rist rations  in<licate  that  a  steadily  decrcasinir  per  cent  of  increase 
may  be  expected.  Auto  re,<ristratif)ns  in  the  State  of  ("aliffUMiia  were 
l.:]:)f).4()()  in  1!)24;  l.TOO.OOC)  in  1!»27  and  according  to  the  estimates  of 
the  Division  of  Hi<rhways.  made  in  their  study  of  prt)bal)lc  iticome  for 
lii^diway  pur|)oses.  will  be  2,]:U).()()()  in  li>Ml.  The  per  cent  increa.se  f^r 
1!)2S  over  1!»27  is  7!  per  cent,  for  1!>2!I  over  1II2H  is  estimated  at  .')!  per 
cent,  for  19:^0  over  1929  is  estimated  at  4.H  per  cent.  1981  over  1930  is 
estimateil  at  .'{.4  p«'r  cent  and  thereafler  the  estimated  per  cent  of 
increase  is  approximately  :»  jier  cent.  It  se<'ms  apparent  that  traffic 
f)Acr  the  Carquinez  IJridfre  would  be  as  much  a  function  of  the  auto 
rejristration  in  the  bay  district  as  it  would  of  the  state  in  jreneral  aiul 
for  this  rea.son  the  (itrun's  for  tin-  ba}-  district  are  also  ^rivm  accorditip 
io  the  authorities  cited. 

Local  conditions  wliicli  may  alTi-ct  the  traflie  <tver  thi-  Carfpiiney. 
Uriil^re  are  : 

The  development  of  the  approach  roads.  The  j)roi)o.sed  American 
Canyon  cut-otT,  shortening'  the  distance  to  the  Sacramento  Valley  by  five 
miles,  or  the  possible  reconstruction  of  the  hi^rhway  south  of  Ho<l«'o  which 
will  shnrtm  ihr-  distance  to  Oakland  by  about  two  and  one-half  miles, 
shnnbl  stimulate  traflie  ov.-r  the  brid«re.  A  brid^re  or  other  improved 
facilities  for  crossinir  tlte  bay  from  .Shu  I-'raneiseo  f<>  the  e;is)  side  north 
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f-isrii^jircD  By  J.  F Bay BtiiD6c\ 


Platl  Mo.Snr-a 
IWVtSTlGATlON  OF  rOLL  RBIDGES 

DATA  PELATIVE  TO 
PPOBABLE  TRAFFIC  INCREASE 
/'  CABQUIWEZ 

/  AND  OTHEB  TOLL  BRIDGES 


ACTUAL  TRAFFIC  DJW  > 
ESTIMATF.O  TKAFriC  •— — 


/^(■Estimate  Accord ihg 

TO  f^EPoer  OF  HiGHWAY 

Board  I92S. 


,?EGlSTeATION^ 

OF  C>iL/roe^fA 


■EsTiMA  TED  Future 
Traff/c  oy£R  CAPei/iff- 

EZ  Br/OGE  8aS£0  Off 
OTHER  Cl/R^'ES  SHOtVff 

ON  THIS  Char  t. 


Vehicle  Traffic 
u/\£z  Bridge  and 
Vallcjo  Eerrk 


^—^L'TO  ^t  CIS  T RAT  ION  S  FahO 

Tra/hsb/.  y  Cities.  JSeportof 
Board  o<£mgihe£RS  ^F  Bay  Bit. 


T930 


of  Oaklaiul  or  tho  improvoiiu'Tit  and  widcniii*:-  of  tlie  exist iiijr  liisihway 
such  as  is  about  to  be  luidortakeii  in  tlic  vicinity  of  Pinole,  will  also 
assist  traffie. 

Brid«>es  across  the  bay  from  Mai-iii  County,  sucli  as  tin-  proposed 
Richmond-San  Hafael  or  Albany-Tiburon  brid^rcs  should  divert  consid- 
erable traffic  between  the  east  bay  and  Marin  or  Sonoma  counties  which 
now  uses  the  Canpiinez  I>rid<re.  Another  bridjje  over  C'arquinez  Strait 
would,  of  course,  have  a  decided  effect  on  traffic  over  the  existiuj;  brid<rc. 

It  is  very  ditficult  to  jiredict  the  future  automobile  tratlfic  with  any 
degree  of  certainty.  The  most  careftU  stiidies  and  predictions  made  in 
the  i)ast  have  often  been  found  to  be  considerably  in  error  a  year  or  two 
after  they  were  made.  In  most  cases  the  pi-e«lietion  has  been  Ijclow  the 
actual  trallic  ilevelopineiit  i)ut  whether  this  condition  will  continue  to 
aj)ply  to  i)i'esent  and  future  predictions  or  a  point  of  saturation  for 
auto  traffic  will  actually  be  icached  or  api)roached.  is  still  proljlematical. 

The  curve  of  estimated  future  traffic  over  the  Carrpiine/  llrid<re 
plotted  on  Pbiti'  VIII-M  is  hascrl  upon  the  averajre  of  auto  i-e<iistration 
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predie-tion^  as  sliown  tlu'iroji.  The  effect  of  local  coiulitions  has  not 
been  taken  into  account.  The  very  decided  increase  of  trallic  crossin-: 
the  l»rid<:e  in  i;»27  over  li)2(i  is  an  interesting;  example  of  the  effect  of  a 
•■hanprc  in  local  conditions.  The  increase  is  around  100  per  cent  hut.  as 
the  eoinputations  of  the  ofViciaJs  of  the  hrid<re  company  indicate,  the 
total  increase  of  traftic  aci-oss  the  strait  was  onl\-  about  .'I.")  per  cent  a>id 
the  i-enuiinder  of  the  increase  was  due  to  traflic  diverted  from  the  exist 
111^'  facilities,  the  .Martinc/.-lJenieia  ferry  and  the  .Monlicello  Steamship 
Company.  This  increase  of  ;!:{  per  cent  has  been  attributed  to  the  con- 
struction of  the  bri(l<re  replacin«r  the  ferry,  but  it  is  very  much  of  a 
ipiestion  just  how  much  was  due  to  that  factor  and  how  much  was  due 
to  the  starting;  of  the  Berkeley  ferry  immediately  afterward.  This  ferry 
increa.sed  the  total  transbay  tratTic  (»v<'r  its  normal  amount  by  practically 
the  amount  carried  by  it  and  of  this  traffic  a  lar<re  per  cent  was  destined 
to  i)oints  north  of  the  C'anpiiue/  liridjre.     (See  Section  IV)  p.  31. 

The  tratlfic  pn'diction  here  nuule  is  considen'd  conservative,  the  prob 
able  error  not  exceedinfr  10  or  1.')  per  cent  one  way  or  another,  assum- 
ing.', of  course,  that  no  seriously  competitive  facilities  are  built   before 
they  become  neces.sary  from  an  economic  standpoint. 

The  present  averajrc  rate  of  tolls  has  been  assumed  to  continue  for  the 
life  of  the  franchise  on  which  basis  the  followiii'r  table  of  predicted 
trallic  and  income  has  been  made. 

ycflf  Ainiiiiil  tinffir  Yitliln  iiiroiiir 

iJrjT l.ll(;.(Mio (nii  .H'2 :flH(;.4l!.s 

1!>2S 1.1L>.").(»<K) @  .82 !t2'J.r»(H( 

lSt2t» l.l!t."..()()0 @  .82 !»7i).!i:»o 

V.VM) 1.2.".().(»(M» @  .82 1,(I2"..000 

VXn l.:U(MMt0 @  .82 l,*l7l.2i>ii 

i!t;{2 i.:{7(>.(Km @  .82 i.i2:{  kmi 

!!•;« l.t:{0.(MH) @  .82 l,172.(;(tO 

U)M 1.4!)0.00() (?|  .82 1.221.soo 

ilKi.". ].."..")(),0(H) @  .82 1.27].(M»o 

vxn\ i.r.ir..(KM) @  .82 i..Ti4,:v»<i 

1!J.S7 1.»;,s((.(KM) @  .82 1.:{77.C.(K» 

\ms 1.7."»(MK¥> (?i  .82 1.4.T.,(MMi 

l!):«t l.Sl().(MM» <f4  .S2 1.4S4.3NI 

\'M0 l.S7r.,(H)(> @  .82 l..');{7..".n<i 

I'Ml 1.!I40.(MM) @  .82 L.'iMt.soo 

1<>42 U'.fKKMKK) @  .82 1.(>4(MMMI 

l!»43 2.0»J0.(M>0 @  .82 1.«i.»<!l.2ito 

1<>44 -J.fJO.fHK) (ft  .«2  __ 1.7;ts.4(M» 

1<>4.-, 'J.l'.l(l.(KU) (^  .82 1.7J».'i.S(M» 

\U4(\  •J.'J.'.U.UUO (^  .82 l..S4r..(HHt 

ll»47 2.:il(MHt() fiH  .82 l.s!»4.2<Mi 

)<(4s      2.:{(;.".o<»o  _      .  (>f  .H2 i.!>::!i,:;oo 

Traffic  and  income — Antioch  Bridge. 

a.  I'ltsiut  traffic  and  iiiconn  .  \s  on  the  Cariptine/,  r>rid<re,  the 
.\merican  Toll  Bridjrc  ('ompan.\  has  kept  daily  records  of  traftic  over 
the  Antioch  Hridtre  since  its  openin^r.  Heference  is  made  to  I'late 
.\o.  \'1II  for  the  {rrapli  of  tratlic.  The  Antioch  I'.ridfzc  was  (»i)cned  to 
tratlif'  on  .lanuary  1.  llCJd.  Tratlic  was  comparatively  li;rht  U|)  to 
.Iul.\  11.  llt'-'T,  due  to  the  fact  thai  ihe  loads  leading'  to  the  bridpe  were 
not  coni|>letc(l  until  that  time. 

As  a  basis  of  computinjr  income  the  period  from  July  1,  1927.  to 
•lune  .■{().   ll(2S.   was   used.     The   lot.d    nuiidier  of  vehiejes  ero^iiiL'  the 
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Antiocli  Bridal'  during  this  period  wiis  a|)i)rc)\iiiiat('ly  HS,()0().  Tlio 
total  }?ross  income  over  tlie  same  period  was  $124,()7;{.!*1.  These  fi<?urps 
show  an  average  toll  per  vehicle  of  S4.2('.  Plate  No.  VIII  above  indicates 
that  the  ])eak  month,  September,  -was  about  26  per  cent  higher  in  1928 
than  1927  bnt  drop|)ed  back  to  approximately  e({nal  traffic  for  the 
month  of  October. 

b.  Fulurc  tnijllc  dii'l  inconii—Autiorli  liriih/i. — The  conditions  which 
may  atJ'ect  future  tratlie  over  the  Antioch  Bridge  are  similar  lo  those 
alfecting  any  other  bridge.  Of  ])i-imary  importance  is  the  general  fea- 
ture of  growth  of  automobile  tratTic  as  measured  1)\'  the  increase  of  auto 
i-egist ration.  Future  improvement  of  the  roads  leading  to  the  bridge  is 
al.so  of  primary  im])ortance.  It  will  be  noted  in  Section  IV  of  this 
report,  Plate  No.  Ill,  p.  31.  that  there  are  many  miles  of  county  road  on 
each  side  of  the  Antioch  Bridge.  It  is  jirobable  that  improvement  of 
these  county  roads  will  be  must  less  rapid  than  will  the  improvement  of 
state  highways.  Improvement  of  the  tunnel  road  out  of  Oakland,  for 
which  i)urpo.se  a  road  district  is  being  formed,  will  no  doubt  have  an 
increasing  etl'ect  on  the  traffic  over  the  bridge.  As  shown  on  Plate 
VII  i-a,  p.  7)9,  above,  the  rate  of  increase  in  auto  registration  is  likely  to 
decrease  for  a  tei-m  of  years  until  it  reaches  a  constant  annual  increase 
of  apin-oximately  ."{  pev  cent  after  li):}2  or  198.'i. 

A  traffic  and  income  prediction  for  the  Antioch  Bridge  based  on 
l)i-edicted  inci-ea.se  in  auto  registration  is  as  follows: 

Trafkic   Prediction — Antioch  Briiige. 
(July  1  to  June  30 — Each  .voar.) 

Per  cf  nt  Traffic 

Year                                                                               increase  vehicles  Income 

IOL'7    14S,0(X)  .1!124,600 

li)li8  6  157,000  132,200 

15»21»  r>  165,000  139,000 

1030  4  171,800  144.600 

1031  3J  177,900  149,800 

1932  3  18.3.100  154,200 

19:«  3  189,000  159,100 

1934  3  195,0(K)  1(>4,200 

19.35  3  200,800  169,100 

19.30  ;{  207,100  174,400 

19.37  3  21.3,400  179,700 

19.3,S    3  220,000  185,200 

19.39   3  226,600  190.800 

1!M0    3  2.3.3,400  196,.500 

llMl    :{  240,5(M)  202,500 

1!>42   3  24S,(KX)  208,800 

1!M3    3  255.000  214,700 

1!>44    .3  202.700  221.200 

1!>45   3  270,800  228,000 

1940  .3  279,000  234,900 

l'.M7    .3  287,5(K)  242,100 

HMS   ;;  296,1(M)  249,.300 

I! MO      I'ridK*'  ro \erts  to  county. 

8.     Operation  and  maintenance — Carquinez  Bridge. 

Kroin  audit  report  by   H.i.skinH  &  St-Ws,  July   1,   1927,   to  Juiu-   oO,    I'J-'H.      (See  cun- 
ilensed  statement  of  operation.s  following  thi.s  nul)section.) 

a.  Aclministratujn  and  advertising. — The  cost  of  administration  which 
constitutes  the  head  office  expense  and  head  office  salaries  for  the  period 
•fuly  1,  1927,  to  June  ;30,  192K,  was  .$73,600.97.  The  cost  of  advertising 
over  the  same  periotl  was  $49, 870. .3.3. 
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1).  'I'lu'  i-ost  <>t"  I'ollfrt ioii  of  tolls  iiicliuliu};  labor,  power,  lit;lit,  tele 
l»lioiie  ()i>eratin}r.  supplies  and  expenses  for  the  period  was  $40.().")6.79. 

e.  Mdintrnatui  and  it  pairs. — The  items  of  inaiiiteiianee  and  repairs 
fitr  the  above  jx-riod  was  very  small,  the  amount  expended  for  this 
purpose  beiii^r  only  $.'}44.!)7.  The  manairement  evidently  plans  to  pay 
llie.se  cLar^'es  only  as  they  oeeur  I'ather  than  to  set  aside  a  yearly  sinking 
fund  for  that  puri>ose.  The  niaintenanee  is  naturally  low  over  tlu'  first 
few  years  of  the  bridj/e's  life.  It  is  thou»rht  proper  to  set  aside  a  sinking: 
fund  for  this  i)ui"pose  and  it  is  probable  that  a  yearly  sinkin^r  fund  of 
.+.').()()()  will  take  eai'e  of  necessary  paint in<r  and  floor  repair. 

(I.  Insuraiiri  and  fajrrs. — Taxes  for  the  i)erio(l  from  -luly  1.  1JI27. 
to  June  :{().  192S.  were  i)aid  in  the  anumnt  of  $!)6.(J2U.()J>. 

Under  the  franchise  the  bridjre  eomjiany  is  retjuired  to  pay  2  per 
eeiit  of  tlie  ffross  ineome  to  the  counties  adjacent — 1  ])er  cent  to  each 
county.  The  brid«re  company  has  not  paid  this  tax  and  lias  protested 
a.irainst  iloin^  .so.  It  is  understood  that  the  counties  have  ajrreed  to 
(lefei-  the  collection  of  this  tax  for  a  i)eriod  of  five  years,  in  accordance 
with  their  inter|iretati()n  of  existing'  laws.  This  tax.  if  paid  for  the 
period  above,  would  have  amounted  to  !|<1S.:{2S. .")(). 

Insurance  on  the  ( "ai"i|uine/,  l'.i-i(l<rc  for  the  above  jtei-iod  of  1  vear 
was  .t2r).42S.m. 

Operation  and  maintenance — Antioch  Bridge. 

a.  Adtiiinistratio)!  anil  advtrilsiiu/. — The  cost  of  administration,  eon- 
sistinjr  of  head  office  expense  and  salaries  for  the  jiei-iod  .Inly  1.  1M27, 
to  .lune  ."{O.  l}t2S.  wjis  .4;10.m.40.  and  the  cost  of  advertising.'  was 
!*;12.ri:54.4(i. 

1).  The  cost  of  collection  f»f  lolls,  including'  labor,  lijrht.  telephone. 
o|)('ratinjr.  supplies  and  expen.ses  for  the  period  was  !j<ll.or)6.:}2. 

e.  Maiidevavrc  and  npairs. — As  on  the  Canpiinez  liridpre,  the  items 
of  maintenance  and  rei)air  were  very  small,  the  amount  expended  for 
this  purpose  l)cinj;  oidy  $1.").S.').  As  before,  a  sinkinjr  fund  should  be 
set  up  to  take  care  of  i)aintinjr.  fenders  and  floor  rejjairs.  It  is  prob- 
al)le  that  a  yearly  annuity  of  $1,400  will  tak(>  care  of  these  maintenance 
items. 

d.  Iiisunnirt  and  tii.ns. —  During:  the  year  1!>27  the  bridfre  comjjany 
paid  .t24,0(i."5.!l4  taxes  on  this  sti-ucture.  A  2  per  cent  <rross  income  tax 
re<|uii-ed  in  the  franchi.se  has  not  been  paid,  as  stated  above.  This  item. 
if  it  had  been  |)aid.  wotdd  have  been  apjn-oximately  $2, .KM)  for  tlie 
period  .lune  ;{().  ijJ27.  to  .lidy  1.  1M2S.  Insurance  on  the  Antioch  Hrid<re 
for  the  one  year  period  was  .t9,492.:{f). 

9.     Interest  and  amortization. 

a.  hilt  Its!  itii  fiditltd  lit  1)1  and  triirkintf  capital. —  Interest  paid  on 
bonds  for  the  period  .Tidy  1,  1!»27.  t(.  -lune  .".O.  1M2S.  was  $:iH:{.619.50 
and  interest  |)aid  on  workinjr  capital  was  .*."). ()1().S4.  The  2  per  cent  fed- 
'•i-al  income  tax  amounted  to  $4.r)7.").72.  Amortization  of  bond  discount 
was  set  aside  to  the  amount  of  $74.s24.()S  (on  both  brid^'esi.  In  4b 
above  it  is  sluAvn  that  a  siid<inj.'  fuiul  of  .^IS. ."»()()  dep(»sited  yearly  and 
compounded  at  \\  per  cent  will  amortize  the  entire  bond  discount  and 
expense  for  both  l)rid;.'«'s  in  22  years,  at  which  time  the  franchise  will 
have  expired.  It  is.  therefore,  evident  that  this  di.scounf  is  beinjr  more 
rapidly  amortized  than  the  life  of  the  franchi.se  recpiires. 
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b.  /'/(///  of  iiiiK/rli-.dlioiK'  -The  plan  ol'  aiiioit  i/at  ion  ol'  the  eosl  oT  in,' 
bridirt'  that  is  bciiifr  followoil  by  the  coinpany  is  on  approxiniatfly  a 
strai;.'ht  lino  basis.  The  ])r»'S(Mit  plan  is  to  pay  or  set  aside  foi-  paymtMU 
a  yearly  sum  of  about  $.■!.")().()()().  Tliis  sum  comixiunded  at  4^\  per  cent 
will  pay  off  the  book  cost  of  the  brid<re  ($7.;U1.7r2)  in  15  years. 

To  amortize  this  cost  by  1048,  tlie  date  of  expiration  of  the  franchise, 
a  sinkin«r  fund  annuity  of  $201.. '}()()  comi)oun(led  at  4i  per  cent  and 
deposited  for  22  years  is  all  that  is  necessary.  If  the  present  plan  is 
followed  the  construction  cost  will  be  amortized  by  1942  and  the  sum 
now  set  aside  for  amortization  will  "^'o  to  sui'|)lus  or  dividends. 

c.  Diridi  nds  In  sfockholdcis  and  opcrdlin;/  cost. — Xo  dividends  have 
been  issued  to  .slockliolders  and  examination  of  a  condensed  statement 
of  the  operatin<r  revenue  and  expense  indicates  a  net  loss  of  $17M.H48 
for  tlie  period.  It  is.  however,  shown  abo^•e  that  more  funds  are  beinj,' 
set  aside  for  bond  discount  amortization  than  is  necessary,  by  a  amount 
of  approximately  $.")(). 300  annually  and  for  the  amortization  of  the  cost 
of  the  bridge  by  an  amount  of  approximately  $148,700  annually.  On 
the  other  hand,  approximately  $1.000, 000  must  be  provided  at  the  in\d 
\)'(  the  franchise  in  order  to  reimburse  the  stockholdei's  the  amount  of 
$1  i)ei-  slum'  in  1948  in  accoi-dance  with  the  terms  of  the  contract.  To 
i-reate  this  fund  it  is  necessary  to  .set  aside  $27.')00  aiuiually  on  a  41 
per  eent  basis. 

Sliirhtly  ott'settinjr  these  rediu'tions  in  the  amount  of  their  fiiiures  is 
the  lack  of  a  sinkinjr  fund  of  approximately  $.'),()0()  per  year  foi-  repairs 
and  maintenance.  The  chancres  in  opei-atiufr  cost,  as  described,  would 
reduce  it  about  $17."), 000  from  that  shown  on  the  company's  statenuMit 
leavinir  a  snudl  net  earniufr  instead  of  a  deficit  of  $17."{.843.  Tt  is  not 
likely  that  the  oi)eratin<r  expense  will  increase  to  any  jrreat  extent  over 
I  he  years  to  come.  An  ad(iition  must,  however,  be  made  to  cover  the 
added  cai)ital  investment  of  $."')00,000  for  the  pier  jirotection  around  piei- 
.Vo.  ■)  now  under  con.strnetion. 

The  yearly  expense  of  this  featui-e  may  be  estimated  as  follows: 

Amortization  $.')()(), 000  over  If)  years  at  4i  per  cent,  $17,2.")0. 

The  eondensf'd  operatinji'  statements  of  the  American  Toll  Bridjr<' 
Companv  coverin<r  both  their  l)!-i(l<res  for  tlie  period  .Iul\'  1.  1927,  to 
-lune  M),  1<)28,  follows: 

CONDENSED    OPERATING    STATEMENT    JULY    1,    1927,   TO    JUNE    30,    1928 

Item                                                                                              ('iir(|iiiii(-y.  .Viiiiocli 

OponifiiiK  revenues .$!>1(!.42N  .'<1-24.C.74 

<  tpei'iilint;  exjieiise.s  : 

Uridse  operating .$41,002  .i;-ll,(l72 

I'iiblicit.v  and  traffic 49,870  12,()3r» 

Ta.xes <)C,.<'>20  24.004 

Iii.siiniiu-p    2.").42n  0.492 

(;eiieral  overlieiul 73.<i01  10,111 

Total    (»peratiiiK   expeii.><e    exclusive    of    depreciat  ion    :iii'l 

iijtere.sl    .i;2S(i,.">22  .$(57,374 

Profit   from  operation   ln'fore  depreciation    and   interest   .$029,900  $r»7.300 

Depreciation  and  .iinortizaf ion  of  cost  of  hi-idjre .349, .")00  78,443 


ProHt    from    ..peration     .$2S0.40<i  .S21.14.T 
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liiti'ii'Nl  and  jiiiiortizHtiuii  of  Ixnul  dixctiutit  iiiul  cxim-iisi-.    .    .S4r)4.*J4.{  SKiS.'jnl 

Loss  lor  iM'iiort ijiSd.'i.lST 

OtlitM'  iiicoini'     .  _-    _-     .'},4t!7 

N.-i    loss    .    -    .    .$21M».720 

Deficit    at    ht-giiuiiiiK    M.";.?!! 

Adjiistint'iiis  of  prior  year.  proJit  and  loss 11.4r>2 


K.-licii   :ii   .Mid  of  |M.|i.,(|  .   $4()r..88.'{ 

'I'lit'  (i|)crat iiio;  i'<»^t  l)<is('(l  on  a  22-y('ar  amort i/aliciii  |»«M-io<l  wliifli  is 
tln'  fi-aiic'liist'  limit  of  toll  colU'ct  i(»ii.  in  fomparison  with  tin-  ahovr. 
wliicli  is  based  on  l.">-yc;ii-  amort  i/.al  if)n,  is  as  rollows: 

'l"ot:il  yt>arl.\  opcratiriK  cxiiciisc  tiaxi's  and  insurance  i  SlisCi.rili'J 
Amortization  sinl<iii};  fund  cost   of  l)ridK<' : 

.1;7,:{1 1,712  ovi-r  122  .vrais  at   4\  \,iv  r.-nl    'JciLMtKl 

Aniorlization    sinkin;;   fund    itond   discount: 

SO  por  c.-nt  of  .S<">7:<.s."):;  ovim-  22  years  at  4\  jM-r  «-«Mit 14.sn<t 

Amortization  sinking  finid  stock  Imnns: 

SO  per  I'cnt  of  S;."»00.(K!(I  over  22  years  at  4*  per  cent ll.iKto 

Interest  on  lionds  and  income  ta.\  and  expense .'{!•;{. M2 

Amortization  fender:   Pay   hack  .•«;.-)( MI.OOO 17.2."o 

Amortization    fund    to    reinilunse    siocktiolders    at    $1.00    j>pr    share    for 

l.n:i.2(!()  siiares  of  stock  in   1!»4S.      22  years  a(  4\  per  cent ."{(l.tUMI 

.•i;!>.".r..2M 
SinkiriK  fund  for  maintenance r>,(HMl 

*5KM>.2K4 
Say.      .-(tWO.OOO 

KeiVrriiifr  to  siilisci-tion  71).  p.  .")S.  {'aj-(|uiiic/  liricltji'.  ii  will  he  evi- 
dent (as-sinniiifr  the  jn-edictioiis  are  eorreet)  that  in  1H2S  there  will  be 
a  deficit  of  approximately  .t-IT. .")()().  aceordino:  to  the  revised  operatintr 
cost.  In  15t2!>.  $1 !).!»()()  woidd  be  available  for  dividends,  in  l!t:{2 
$l(i:{.4()()  would  be  available,  iti  liMs.  .tOTM.MOO  woidd  be  available.  On 
this  basis,  the  possible  dividends  to  .stockholders,  if  the  ('ar(|ninez 
liridjre  is  considered  alone,  tnay  be  expi'Cted  to  increas*-  from  a  small 
pres(>nt  deficit  in  lf)2S  amount  in«;  to  .1  of  1  cent  on  4.1()2.()0()  shan's  of 
stock  at  par  to  a  profit  of  ap|)roximately  2'.\\  cents  per  share  in  1!>4H. 

A  table  showing'  estimated  net  earnin^rs  for  both  the  ('ar(piine/.  and 
Antiocli  bridjres  with  their  capitali/ed  values  is  append«'d  to  subsection 
!>.  p.  (it),  and  is  referred  to  in  the  follow  inir  diseussions  : 

Interest  and  amortization — Antioch  Bridge. 

a.  liiiiiisl  iin  IiiikIiiI  lUbt  dnd  workiiuf  cti}>H(il. —  Intt-rest  paid  on 
bonds  for  the  period  rel'erred  to  was  $!n.:!S()..")0  and  on  the  tloatintr  <lebt 
$l.."5.'i7.ItS.     The  2  per  cent  federal  income  tax  on  bonds  was  .*1  .(»sl>.!>7. 

b.  /'/(/»  of  (niiorti-.)ifi(ni. — The  |)lan  of  amortization  is  the  same  as  for 
the  ("arcpiine/,  Hrid^re;  din-injr  the  above  period  a  sinii  of  $78.442. :{(! 
was  set  aside  for  amorti/.in<r  the  cost  of  the  brido-e.  This  snm  com- 
pounded yearly  at  4.\  i)er  cent  will  retire  the  book  cost  of  the  brid}.'e 
l!f:1.7()!t.()t().H2)  in  l.').J  years.  Tolls  were  collecte<l  in  1f>27  and  the 
fraiu'hise  exi)ires  in  l!)4S.  a  period  of  22  years.  The  bojids  mattne 
in  l!t4r»  but  the  theoretical  sinking'  fund  for  amortizing'  the  total  cost 
of  the  bridire  is  fi^nired  for  22  years,  which  will  also  accnmnlate  suffi- 
cient fiimls  tr)  retire  the  bonds  in  104;'). 
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'Pile  sum  (»!'  $47,000  coinponiKlcd  yt'iirly  ill  A\  per  ccnf  is  siiOiciciil 
l<t  amortize  the  cost  of  $1.70!l.07<i.(»'_'  in  22  ycHrs. 

A  siiin  of  $14.:)!I2.71  is  bciiijr  set  aside  by  the  company  for  tlic  piir- 
|)os('  of  amort izin;r  the  bond  discount  and  expense.  The  entire  bond 
discount,  inclndiiiii-  the  stock  bonus  valued  at  $1  ])er  share,  was 
$1.17.{.sr);}.  Assuminj.'  Iliat  20  i)er  cent  of  this  amount,  or  !|>2.'}r),000,  is 
ehar<reabh'  to  tlie  Antiodi  Bri(i<re,  then  a  sinkinjj:  fund  payment  of 
*<).4()2  compounded  yearly  at  4i  i)er  cent  will  amoi'tize  this  sum  in  22 
years.  From  th<'S(>  fijrures  for  both  the  Antioch  and  Carcpiinez  Brid<re 
it  will  be  seen  that  if  the  present  strai<rh1  line  of  amortization  is  followed 
that  a  lar-re  surplus  ov(m-  that  actually  i'e([uire(l  for  true  amortization 
will  be  built  up  i)rior  to  the  date  of  i)aynient  of  bonds. 

it  will  then  be  jwssible  for  the  brid<re  company  to  buy  up  on  the 
u|)cn  market  a  considerable  amount  of  the  outstanding;  bonds.  It  may 
also  be  possible  for  them  to  refinance  the  i)roject  at  a  lower  rate  of 
interest  and  take  u|)  the  present  bonds  at  their  call  price  should  business 
prospects  make  it  economically  advisable  at  any  later  date.  Such  a  pro- 
cedure would  decrease  the  operatinji'  ex])ense  and  increase  the  stock 
value.  All  computations  of  o])eratin<>:  expense  in  this  report  are  based 
on  ecjual  annual  sinkin<i-  funds  i)ayments  throu<ihout  the  life  of  the 
franchise. 

c.  l)iri<h  n<ls  to  storkliohhrs  nnd  opcvatiuc)  cost. — No  dividends  have 
been  issued  to  stockholders.  Examiiuition  of  the  condensed  statement 
of  income  and  operatinjr  expense  j>:iven  under  the  discussion  of  the 
("ar(piinez  l>rid<,'(\  indicates  a  net  loss  for  the  year  shown  of  .tl2!).:U4. 
As  stated  above  $:)4.442  moi-e  than  is  nece,ssai\v  is  beinp:  set  up  for 
amortizinj"-  bi-idye  cost  and  !i:S.:]2S  m«)i-e  than  is  recpiired  for  the  an)orti- 
zation  of  bond  discount  and  exi)ense. 

On  the  other  hand,  it  is  necessary  to  set  \\\)  an  additional  sinkinj; 
fund  annuity  of  $1,400  to  take  care  of  necessary  maintenance  and 
repairs.  It  is  also  necessary  to  set  aside  an  additioiuU  sinking  fund 
annuity  of  $().12()  to  amortize  the  redemi)tion  of  $22,26.")  of  stock  fi<iiu"ed 
at  par  (20  ])ei'  cent  of  the  excess  liabilities  over  value  of  iu-oi)erty)  if 
the  .stockholilers  are  to  i-eceive  their  money  back  at  the  end  of  the  fran- 
chise when  the  bridjre  is  to  be  turned  over  to  the  ))ub]ic.  This  cost  has 
all  been  charfred  in  the  cost  of  operation  of  the  Carfiuinez  Hridjre  shown 
above,  which  will  not  matei-ially  affect  the  final  rcs'dts.  Fi-om  these 
fiirures  it  is  .seen  that  the  sum  of  $40,972.71  n\ay  be  t  'ducted  from  the 
ap|)areiit  deficit  of  $12!(.:{44  leavin<r  an  annual  deficit  of  $f)l,.'{71.  The 
following'  summary  is  the  estimated  annual  opei'atinir  eost  based  on  22 
year  amortization : 

Toijil  \ciir1y  (i|itMMtiii);  c.xiKMisf  (  fnmi  IxKiks  of  Anit'rican  Toll  Hridgo  ("o.  I  .  $(17,;-{74 

.Viiiiirti/.iit  ion  siiikiii!;  fund  (  cost  of  hi-idxt' )  44  por  ct'iit     47.000 

Sinking;  fund  for-  iiiaintt>ii:ni<'t>  .  _._,  1,400 

.ViiKirti/.ntioii  sinking  fund    ( Ixmd  di.scounl  I   Ah  p»>r  ci'iit .").712 

.Vinorti/.iitiiii)  sinkint;  fund:  20  iht  (•(•iit  of  .$r>(M).()()0  stork  bonus .  2.7.">0 

Mond  iiilercMl   and  income  tax !).'{, .SOS 

Amortization   sinking  fund    (Hlockl  :  .ill  ciiurfces  to  Cnniiiiiip/.. 

$210,444 

Total   amount   operntinR   t-xpt-nse— .say $216,000 


—  se- 
lf is  nri^h«hl«»  th«t  thk&  yearly  e^iieu^  will  not  materially  ehauj*^  over 
is^  unless*  the  company  is  able  to  reflnanee  at  a 

ESTIMATED   NET  EARNINGS  FOR  CARQUINEZ  AND  ANTIOCH    BRIDGES 
AND  CAPITALIZED  VALUES 
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10. Present  yahie  of  investment — Carqninex  Brid^. 

a.  Original  cost  Ua  dtprtcuitum. — As  shown  on  the  books  of  the 
r.c:-n  Toll  Bridge  Company,  the  eosst  of  •  "^       _■  ■ 

-•r  TO  the  company  was  #7.311.71-?.     This  :  . 
-^  taken  as  one  method  of  figuring-the  present  raiae  ot  the  bridge. 
--   •  -Hdes  the  f (blowing  major  items: 


Mhi 


T»i 


■atina  a»d  wiW*  ^xp^uw 


.*r».211JR2 

:r^♦u.v».^ 

»CV,.i;7ii 

!«'.«7.1'««« 


$7.31  l,n3 
<ie  of  a  toll  bridge  is  one 


the  table  of  capitalixeil  net  earnings  above,  it  is  shown 

— .-     .-  .;     -  rerlieated  net  eaniinir*  of  the  fapjiiiup/ 

_'   that    this  money   would   be   invested i 

The  present  wortli 

_  _-      -         -         -    -^k  to  be  paid  off  in 
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liMj^..  when  tho  l>rilis^»  iwerts  to  iho  vnnuity.  is  $l.r>^K4(.V4.  This 
is  the  prvsoiit  auunint  oomiH>uiuieii  at  4^  ^vr  otnit  whioh  will  amount  to 
S4.1t>-.-4:>  In  UMS.  SO  ivr  otnit.  or  $1.244.:VJl>.  of  whioh  is  charvrtM  to 
the  (.'aniuine/  l>nd«r^. 

A  sum  of  $4.017.S--  plus  $1/Jtv4.:»i!l)  ^,the  first  beiujr  roinveste^l  at  ti 
jHT  eeut  and  the  stHHuul  at  4i  iH»r  vvnt  by  the  stivkhoUieiN^  or  ;n>.2o2.- 
142,  will  irive  the  same  ivturn  to  the  stivkhoKlers  as  will  the  prrHiieattsl 
net  t»arnin«rs  fr\MU  the  hridsjt*  and  will  alsJO  huild  up  a  fund  by  HMS  \o 
l^ny  off  the  stivkholders  at  $1  per  shar\\ 

This  may  Iv  oonsiilertnl  as  the  prt»sent  value  of  the  pn>(H>rtio«  of  stiX'k 
-  hari^^able  to  the  raninine/  Hridsn*  ei>nsidon\l  as  a  separate  pn^jtvt. 
Sineo  a  sinking  fund  annuity  to  n'tiir  the  Kuids  has  Kvn  dtnluetiM  in 
oomputinsr  the  net  earning  on  the  bridJ^^  their  retir^Muent  would  have 
!o  lx>  assununl  by  The  purvhast^r  in  addition  to  \>ayinjr  the  owner  the 
;ilHne  vahie  for  his  inteivst  in  this  pn>jtH"t.  The  ontstaudiuj;  Inuuis 
israinst  the  Canpiine/-  Uridgt^  a^  pn^rattsl  ar\>  S(^  per  vvnt  of  4.rHHVlHH^ 
ii-st  mortsrairx'  IhuuIs.  anvl  S(>  jH'r  oent  of  ■J.lHH>.lXX>  skhvuvI  mortiragx^ 
IhuuIs,  or  :».tUHKlHX^  tirst  mortJra^^"  IhuuIs  and  l,(UX\iXH>  st\*ouil  n^or^4»ai^» 

iHMlds, 

The  tirst  mortjrai^*  Inmils  aiv  eallable  at  l.lU  up  to  iVtolvr  I.  1J^2^^. 
.'n\vl  the  stwnd  n^ortlrai^'  Kuuls  at  l,Or>  up  to  maturity.  To  retirr*  the 
prestMU  botids  now  and  ivtinanee  the  brivljn\  the  followinsr  funds  are 
nei't^ssary : 

<i.«^HMHH>  ^1^  HV| ?;i,T44.tHH> 

H'»(»0,»HH1  ^1   l,iV» l.l^SlKtKH* 


$.\4LM.lHm 


t\uubiuin«r  the  value  of  the  stix'k  with  the  funds  utwssary  to  ivtiiv 
the  Inuids  and  not  eonsideriuj*  the  Antiivh  l>ridj^\  we  arrive  at  the 
iiuount  rtMpiiivd  to  take  over  the  l^anpiinez  Hridjre  at  the  pri^sent  time, 
whieh  is  $10.(i7(>.142. 

This  sum  nuiy  Iv  iH>nsideriHl  a»\  estimatt'  of  the  pivsetit  value  of  the 
ranpiine/  nridin\  fn>n\  the  stoekhoKlers'  point  of  view,  assumiujr  that 
the  AntitH'h  Uriiljrt^  had  not  been  biiilt  or  aeipiinvl. 

e.  A  thinl  methinl  of  iHUupiitin^  the  value  of  the  Canpiine/  l>ridJ^^ 
aiul  the  one  whieh  pivbably  «rives  the  true  value  to  the  state  moiv  nearly 
than  an\  other,  is  the  estimattnl  ewst  of  ivpixnluetion  of  the  brivl^^  by 
the  state  as  if  it  wen*  to  W  tinaneevl  and  eoustruet<\l  by  the  state  in  a 
ujanner  sitnilar  to  all  other  state  hijrhway  brills^*s. 

The  followinjr  estitnates  of  invst  to  the  state  are  based  on  priees  whieh 
shoulil  afford  a  fair  ptvtit  to  eontraetors  biibiinsr  on  a  eompetitive  Knsis. 
The  eivst  of  t»nanein.y;  is  based  iti  tl.o  tirst  estimate  on  a  rate  of  intend 
\>hieh  is  as  hij;h  a  rate  as  the  state  should  ever  have  to  pay  on  Inutds 
whieh  a«v  a  ilireet  oblijration  of  the  state  itself  atid  in  the  seeond  t\sti» 
mate  on  a  rate  of  interest  whieh  it  is  estimattsl  is  the  tuaxiinum  the  state 
would  have  to  pay  on  Inrnd^  for  whieh  the  inv'on»e  fnnn  tolls  is  n\aile  the 
sole  seeuritN.  Quantities,  inaterials  atid  type  of  striietutv  atv  taken 
as  lor  an  e\aet  iluplieate  of  the  str\u't\iiv  as  eonstrnettsl. 
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Hflitmili    \u.   I.  tiiiiiititil   on    Ihr    tiuxis    of    Ji    ftrr   rtut    hilrnsl. 

(■(•st  of  iiiiisinu-tion,  not   includiug  pipr  fender J|«4,760.(MHi 

UiKht  of  way 7.'>.(MM( 

liitfi-fst  (IiiriiiK  construction: 
.Sl.ri(Mi.(i(Mt  for  :i   vciirs  I 

J.(HKt.(t(MI   for  2  years  }    ^    li  per  cent  M(t.(KMi 
l.r><K».(HM»  for   1    vear    J 

l''onuilation   exploration    Ijri.CHHt 

IJiKiiieeriuK  and  legal  expense  U  per  cent Ltil.tKKi 

«'oiilinKencii-s  4   percent 1<.)4.<NMI 


Cost    of   construction    and    linancing $«j,875,0(K) 

r'endcr  to  he  cuiisi  riicted  after  lirid>;e  is  in  operation,  at  estimated  cost  of    .       450,lKKt 

'I'otal    linai    cost |i;,.'i2r».(KKI 

Ksiiiiiiile  So.    ?.  finnnrrd  on   the  iagiii  of  (i  per  rrnt  itiltrpsf. 

«'osl   of  const  ruction    (not   iucludiug  fender) .<4,7r»(J,(RK) 

UJKlit  of  way 75.(HHl 

Interest    during    oonstruetiuu 7_'0.(HH( 

Foundation    explorations    liS.tKHJ 

Kngiiu-er  ami  legal  expense  7  per  cent :j.*ii>.r»<KJ 

('outing' licjes   4    percent _.  1!»4,(MK) 


$»;,io:i.5(M> 

I'eudei    lo  lie  constructed  after  bridge  is  in  operation,  at   estiin.iti'd  cost   of       4r>(l.()(X» 


'I'oi.-il    llnal    i-ost St)..".:?. ."MM I 

d.  (-okI  of  opcralivfi  a  hridf/r  const rurt id  hif  the  state. — The  cost  of 
state  operjition  ol'  the  hridizc  financed  nndcr  ostiinatc  Xo.  1  will  now  he 
discussed. 

For  tlie  sake  of  conipari.soii  tlie  i)laii  of  anioitization  aKstiiiied  will  be 
to  entirely  write  off  the  cost  of  construction  by  lfl4s  so  that  the  brid^re 
will  then  be  a  free  bridjre.  The  schedule  of  predicted  ineoiiie  as  com- 
puted above  in  7b  will  be  used. 

For  comparison  with  the  privately  owned  bridfje,  taxes  will  be 
assumed  in  a  ])roi)ort ional  ainotint  as  taxes  revert  to  the  public,  wliether 
they  are  collected  thr(»u<rh  bridjre  tolls  or  an  eipial  amount  of  taxes  is 
levied  on  other  i)roperty  due  to  the  fact  that  no  toll  brid<re  exist.s  to 
bear  the  tax  burden. 

The  estimated  cost  of  oi)eration  is  then  as  follows: 

Financed  at    H  per  ctnl. 

.\dniinistrjilion    .    , .<:io.OUO 

Advertising (HNI 

Cost    of  collecting   tollH 4o.O<M» 

.Maintenance  an<l  repairH 3.0tHi 

TnxeH    I  nHsunied   nn   |iaidl 97,000 

Interest  on  liondn,  !i:r...S7r>.000  @  4i  per  wnt . 2»i4,375 

Amortization  of  bondtsl  debt  2"J  years  ^  4  per  cent  171.800 
Aniortiuitiun  of  fcnd-'r  and  interest 

J(»  years  ffi  4i  per  cent  =  20,250+14.370 34,620 

Insuranoe     21,000 

9661.795 
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Unanccd  at  U  i>ri   cent. 


Adiniii ist rii t ion    $.'50,()0(l 

Advertisiiitc    00(1 

('(.St  of  (.ollcoting  tolls 40,0(X) 

Maiiitcimiice    and    repair 3,(KK) 

T.ixcs  nssiiriH'd   97,000 

Intcn'st  on  Iwnds  r,.10:5.r.(M)  (?;i  0  pi!!-  ot-ut 3(50,210 

Anioitizjition  of  bonded  d.l>t  li'J  years  fit   4i  per  cent 168.200 

Amortization  of  fender  in  120  years  @  4i  per  cent 14,350 

Interest  on  fender  (jft  (!  per  rent 27,000 

Insnran.e     21,(K)0 

$700,700 

Ilsino:  tho  i)r('(lictpd  income  fioiii  traffic  (paragraph  7b)  tolls  could 
be  reduced  under  tlie  first  estimate  to  the  amounts  shown  in  column  1 
aTid  under  the  second  estimate  to  tlie  amounts  shown  in  column  2  of  the 
i'ollowiufr  table : 

Year                                                                                        Coluiun  Xo.  1  Column  Xo.  2 

1028 .^O.nn  per  car  $0.08  per  car 

1!)2t) O.nn  per  car  0.04  per  car 

1H:?0 0.53  per  car  0.02  per  car 

1!t:51 0.51  per  car  0.00  per  car 

1032 0.48  per  car  0.50  per  car 

1033 0.40  per  car  0.54  per  car 

1034 0.45  per  car  0.51  per  car 

1035 0.43  per  car  0.49  per  car 

1930 0.41  per  car  0.48  per  car 

1937 0.39  |)er  car  0.40  per  car 

193S 0.38  per  car  0.44  per  car 

1939 0.30  i)er  car  0.42  per  car 

1940 0.35  per  car  0.41  per  car 

1941 0.34  per  car  0.40  per  car 

1942 0.33  per  car  0..38  per  car 

1943 0.32  per  car  0.37  per  car 

l!t44 0.31  per  car  0.3(>  per  car 

1!M5 0.30  per  car  0..35  per  car 

1940 0.29  per  car  0.34  per  car 

1947 0.29  per  car  0.3.''  per  car 

1948 0.28  per  car  0..32  j.er  car 

1949 ^ —    Free  bridge  Free  bridge 

I'lider  tlie  first, plan  c»f  financinfr  it  is  seen  that  tlie  averajre  loll  neces- 
sary up  to  li)4H  would  be  .'^8  cents  per  car.  Under  the  second  plan  of 
financino:  it  would  be  increased  to  44  cents.  Under  private  ownership, 
as  shown  in  parafrraph  7a,  the  averajre  toll  (p.  58)  chargres  per  car  is 
82  cents.  In  order  to  maintain  a  fair  averajre  return  to  .stockholders 
<»n  the  jiredicted  traffic  fiprures.  it  will  be  necessary  to  maintain  the  ])res- 
ent  rate  of  tolls. 

These  comj)aris()ii.s  arc  made  to  show  the  difference  in  cost  of  public 
service  over  the  hridjre  as  now  owned  and  operated  and  as  it  would 
be  had  the  liridjrc  been  financed  by  the  State  of  California  under 
cither  of  the  plans  su«r}rested.  While  the  fijrures  are  fresh  in  the 
reader's  mind  it  is  ])roper  to  answer  the  question:  Why  is  Ihere  such 
a  larjre  difference  in   these  costs  of  service? 

The  ))rincipal  reasons  are  as  follow>^ : 

It  is  much  mor»'  difficult  to  fiiianc<>  a  privately  i.iwncd  toll  brid^'c 
than  .1    publicly  owm-d   one  and  ,i   iiiin-h   liiifhci-   rati*  of   interr^st   must 
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lie  paid  in  ronscqm'ni'c.  In  order  to  avoid  too  liipfh  appcarinjr  intcr- 
» st  ratt's,  l)OMd  underwriters  resort  to  lieavy  bond  discounts  and  in 
this  case  they  also  demanded  a   larf^e  stock  bonus. 

The  private  eotnpany  often  has  diftieulty  in  ^ellinj:  its  stoelv  to  the 
public.  Twenty  i>er  cent  of  tlie  stock  .vtld  is  usually  jriven  away  as 
connnissions  to  brokers,  [..ar-re  expense  is  re<piired  in  advertisinpr  stock 
campaigns  as  well  as  for  attorney  fees  and  oi-ranizat  i(Ui  expenses. 
IM'ivate  brid^re  cdinpanies  do  not  i-eceive  the  competition  in  biddin«r 
on  construction  woi-k  to  the  same  decree  that  the  slate  does.  They 
usually  find  it  necessary  to  award  the  contract  to  the  contractiufr  firm 
which  will  take  the  lar<rest  block  of  stock  in  paynu'nt  and  as  a  result 
the  contractors  fi<rure  larjrer  profits  and  the  eonse(pient  cost  is  hijrher. 
Delays  are  often  experienced,  as  was  the  case  on  the  ('ar<piine/.  Brid<re. 
on  account  of  the  hiuincin<r.  the  work  is  held  up  aiul  spread  out  over 
a  lon<rer  construction  period  and  the  attendant  costs  are  correspond- 
in<rly  raised.  Ki<rhl  of  way  matters  are  more  difticult  for  the  j)rivato 
company  because  of  the  fact  that  they  do  not  have  the  same  i)owcrs 
of  condemnation  as  the  state.  Otlier  minor  advantajres  of  public 
ownership  are  lower  costs  of  administration  aiul  advert isin*;  and  the 
omission  of  federal  inconu*  tax. 

The  (piestion  is  best  answered  in  fitruics  by  comparative  costs  of 
operation. 

Cost   of  (>|MTiit ion   under  priviitf  owiHTshiii   pi-r  yvur .^JMMI.iKK) 

Cost   of  o)i«'rjition  nndcr  imblii-  o\vii<Tslii|)  if  fiiiiincod  on  the  criHlit  of  tin- 

Still.'   of  Ciiliforniii    ($27,175 

( 'o.si    of  oiicnilioii    iindnr  public  ownJTKhip   if  finnnoeil   on   the  8ecurity   of 

III.'  l)ri«l«.-  :tl..ii.'  . _  7;<r).4to 

Present  value  of  investment — Antioch  Bridge. 

a.   As  shown  on  the  l)ooks  of  the  American  Toll  iJiidfre  ('omj)any,  the 
cost  of  the  Antioch   llridjrc  pi-oper  to  the  company  was  .tl,7()!>.07ti.()2. 
This   fi<rure   less   depreciation    may    be   taken    as   one    method    of   com 
putin«:   the    present    value   of   the   bi-id<re.     This   cost    of   *1.7(l!>.07fi.()'J 
consists  of  the  followinj^  major  items: 

Const  ruction    cost    S1.2tl.4!tl  24 

lOiiKiiK'crinj;    and    insjK'ction » 147.'J5l.'J  l»ri 

Tiix.'s.   insuran.-.'   and   l).)nd.s ir»..SJS  r»0 

I lll.'^t'.•^l   duriuK  const nicl ion - - - TO.ChSl   3'J 

I'ond   disroiiiil    and   ain.irti/.ation 

<  irKani/ation  «n<l  sah-s  •■xp»'ns<' 1.H4.201  01 

I'ur.lias.'  of  «'xistin>r  fcrr.v                                  _       .  .'(O.fKK)  GO 


T..ial  l>.M>k   valui' - $].7(«M>76  L"J 

As  stated  in  S»*ction  IV.  the  only  reason  for  considerinpr  the  Antioch 
l'.rid<rc  as  state  hi«rhway  connection  is  the  comnu)n  ownership  of  this 
tiiid'.'e  and  the  Caripiine/  IJridjie  by  the  American  Toll  r»ridf:e  Com- 
pany, who  woidd  not  consider  the  sale  of  Iho  {'ar(piinez  Hridfr*'  without 
sellintr  or  rediu'injr  their  investment  in  the  Antioch  lirid^'e.  The  com- 
!»ined  book  value  of  the  ("arquine/  and  Antioch  bridges  is  $}).()20.788. 

I).   The  second   method  of  computing  the  value  of  the.se  two  bridf?es 
is  ba.sed  on  the  iuconie-bearinp  value  to  the  stockholders.     In  accord 
ancf  MJtli  the  net  earnings  estimat.-d   under  subsection  7.  p.  00.  it    is 
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shown  in  the  tabU'  of  not  carninjrs.  !>.  (i<i.  that  the  pn'scnt  worth  of  llio 
total  outstanding:  stoi'k  of  the  Aincrii-an  Toll  Uridfrc  Company  (4,1  (i2.- 
245  shares")  is  as  follows: 

Ciipitali/.td  value  of  jniticipiiftMl  i'iirniii«s  a(  (i  ]h'V  ri'iit s:<,4N<i.<Kir) 

rrosciit   worth  of  i>nr  valiii-  of  stock  due  in  104S  coinpuinulod  at    IS   [wv 

,.o„,     1.r)S0.4(l4 

Total    $5.0(JG,4(«) 

111  addition  to  |)Ufehas('  of  sloeU  at  its  present  value  it  would  be 
meessary   for  the   purehascr   to  assume  the   i)ayment   of  the   bonds. 

Funds  necessary  to  recall  these  bonds,  as  has  been  stated  in  the 
discussion  of  the  Carcpiine/,  r>i-id<re.  amount  to  $6,780,000. 

('ombinin<r  the  funds  necessary  lo  ])iirchase  the  stock  with  funds 
necessai-y  to  retire  the  bonds  p;iv('s  the  following;  jjurchasc  price  for 
the  Carquinez  and  Antioch  biidjies  combined: 

Kny  stock   ^'MMHUOit 

l{.>tire  bonds O.7SO.00O 

Total    *___^ $ll,84(M0!t 

<'om|)arin<r  this  combined  present  worth  with  that  of  the  Carquinez 
l>rid«:e  alone,  we  find  that  the  difference  between  the  two  fip:ures  is 
$1.1 70, •■?()().  The  actual  cost  of  the  Antioch  Uridpre  to  the  American 
Toll  IJridjre  Company  and  the  fiirure  on  which  net  income  and  present 
worth  has  been  computed  is  $1,709,100.  Tliese  fipjures  indicate  that 
the  capital  investment  in  the  Antioch  Bridire  is  $r):^8, 800  too  hiffh  in 
order  to  invest  the  money  elsewhere  at  6  per  cent  and  brinp:  a  return 
e(|uivalent  to  the  predicted  e.-irninp:s  for  the  Cartpiinez  and  Antioch 
hridjrcs  combined.  If  the  slate  d(>sires  to  ac(piire  the  Car(|ninez  r>rido(' 
alone  and  leave  the  Antioch  Ri'idjre  still  the  i)ropei'ty  of  the  American 
Toll  IJridjrc  Comi)any,  it  will  be  necessary  to  reimburse  the  American 
Toll  Bridfre  Company  to  the  extent  of  about  $5:38,800  in  order  that  they 
may  earn  ou  the  remaininj;  cai)ital  invested  the  same  retin-ns  as  if  tlie> 
were  to  invest  the  money  at  6  per  cent  elsewhere. 

For  the  Carfpiinez  l>rid<re  alone,  the  present  worth  based  on  pre- 
dicted earninprs,  capitalized  at  <)  per  cent  is  appro.ximately  $11,214,900. 

c.  A  third  method  of  computino:  the  value  of  these  bridfjes,  and  the 
one  which  represents  more  nearly  the  true  value  to  the  .state  than 
either  of  the  former  methods,  is  the  cost  at  which  the  state  can  build 
similar  structures.  Two  estimates  will  be  made.  First,  the  cost  of 
buildinjr  similar  structures  under  state  supervision  as  if  they  were 
finaiK'cd  and  constructed  in  a  manner  similar  to  all  other  state  hi<;h- 
way  brid^res,  and  the  money  raised  by  bonds  which  are  a  direct  obli- 
jration  of  the  State  of  California.  Second,  the  brid«res  to  be  contracted 
for  and  con.structed  as  are  all  other  bridjres  on  the  hi«rhway  system 
but  financed  by  income  bonds  which  have  as  their  sole  .security  the 
income  fnmi  toll  alone  and  are  only  a  moral  oblipration  on  the  state. 
The  only  ditference  between  the  first  and  second  plan  is  the  ditrer- 
ence  in  interest  rate  which  will  be  paid  for  iiiouey  ;  a  rate  not  to  exceed 
4.^  j)er  cent  interest  can  be  obtained  when  the  bonds  are  »  direct 
obli-ration  on  the  state,  while  a  i-ate  of  (j  |)er  cent  should  be  more  than 
I'UOU^dl    wlifii    lolU  !]]■('   the   sole   seeuritv. 
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Ksliiiijiir   Nil.    1- 


Co.si    (if  ciiiisiiMii-lion — <'iir<|iiiii*-/.    Hrid^i-    .'<l.To(l,(KNi 

Cost  of  coiistniction — Antioch    Hriclsc    sr.O.CKX) 

KiKlit  of  way — Caniniiicz    RridKo   _  TH.OIMl 

UiKlit   of  way — Antioch    Rridnf    '. l.nO(» 

Iiilcri'st  (liiriiiK  <*onstriictioii — 

raniuincz    ItridKP    .".4n.(MMI 

Antioch    Uridjfc    C.d.iMtd 

Foniiihitioii  <'X|iloration — 

Caniuincz  Hridjri' L'r»,(KK» 

Aniioch    Rrifl^'c    T.ntXI 

KiiKinccrinii  and  Icnal  exjM'nsi' — 

Carciiiincz  Hridsjc.  <$  per  ci-ii(..  :{J.'{.KK» 

Antioch   HridKc  ll   per  <-<'nl (iS.'.MMl 

<  'i)ntin;;cnci<'s — 

Canininc/.  IJiidKc   4   ii.r  cent 2iri.l>(M» 

Antioch    I'.iid^'c.  ."•   per  cent                        .  4«5.(>fMt 


Total   cost    , .SCi.'.Hll'.niHI 

Fender  of  ( 'anpiine/,  HridK*' —  • 

To  he  ((instructed  after  hrid^'e   is  opened   lo  iraHie  4r»(),(Kl(l 


Final   cost    .<7.41'_>.!»IKI 

Kstiniatc  Xo.  2  diffiTs  from  Estiiiuitc  \o.   1  onlx    in   iluit   llic  cdst   nl' 
finaiu'injr  is  hiprher. 

list  i mate   Xo.   '2  — 

K.xcess  cost  of  financinK  over  Kstinuite  Xo.  1    (t!  per  cent   rale  of  inter- 
est   instead  of  4J   per  cent  during  construction)  .       .S2(HI,(MK) 

Additional  le>;al  exjiense.  1    per  cent  (>.'?.0IKI 

Total  cost,  exclndinj;   fender  ,_ 

Fender  of  Canpiinez    Mrid};e  — 

To  he  constructed  after  openini;  of  l>ri<Ii;e 


Total    final    cost  S7.«{7r..O(Kl 

(1.  CninhiiK  ((  iosi  of  ojj)  III! itni  of  Ixitli  ltrltl</is  if  coiishuclt  il  ami 
opfrafrd  hif  the  state. — The  fomhiiied  ri|)ci;itiii<r  costs  based  on  Ksihuatf 
N'o.  1  al)ovc  will  now  he  fstiiiiat(M|.  hi  oi-dci-  to  coinparc  with  the 
l»rid^i'  under  private  ownership,  tlie  costs  of  the  l)rid^es  will  be 
amortized  by  1I>4S.  and  the  same  estimates  of  traflie  are  tised.  Taxes 
will  be  assumed  as  for  tlie  privately  owned  bridjre.  The  eost  is  as 
follows : 

.\dniinistratiiin                                                                            .s.;7.."»<Mt 

Advertisinjr     <HX' 

.Maintenance   and    repiiir 1.4<Mi 

Taxes         Ul.tKMI 

Interesi   on  iMinds  at  4A   percent -  ;'.i:;..";iNi 

.Vniorlizalion  of  hondiil  deht  nt  4i  por  cent  ovit  22  yearH l'.tl.r»0(i 

Amortization  of  fender  and  intorest  over  'JD  years  at  4J  per  wul .".4,(>(Kl 

Insuran.v --                                        --     -       WO.iHHt 

••-.st    ..f    c..|IcrlihK    I. .lis    .  M.OOfl 

$7S3,3nti 
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Tlu'  cdiiibiiicd  (»|)(M-;it  iiiji  (visl  l)ii.st'(l  on  t>s1  inuilc  Xo.  2  nhovr  is  likewise 
estimated : 

Ailministnition     _    .^.'iT.nUd 

MniiiU'iiiinc*'  and   repair 4,400 

Tjix.'s    1121.0(M> 

InttMvst  1)11  lx>iuls  at  (!  per  coiit l.'!."{.(i(MI 

Amintiziitioii  <>f  bonded  di'l)t  4A  per  ceiil  over  22  years 1!»S.7<MI 

Aniortiziition  of  fcndt-r  in  20  ycnrs  at  4^   per  rent 14,4<MI 

Inten'si   on  .');4.%(I.(MK)  al  0  pei-  .enl '. 27,(M)0 

Insiirancv    ^ .'U.OOO 

Cost  of  collectinK  tolls 51,000 

jSOIS.tiOO 

The  combined  operatiiijr  expense  of  the  C'arqiiine/  and  Aniioeh 
hrid<i-es  under  pi-ivate  ownersliip  was  comjnited  to  be: 

Caniuin./.     Uridge $J)60,(MM» 

Antio.h     Hridjje 210.000 

.fl.lTG.lMK) 

These  ti<;iin's  indicate  that  the  present  aiinuai  cost  of  opei-ation 
uiuU'i-  private  ownersliip  is  !j^."{!)2,7()()  more  than  the  ()|)erating  cost 
wouhl  be  if  tlie  bi-idjie  had  been  constructed  and  financed  by  the  state 
as  a  direct  oblijration  on  tlie  slate  and  $2r)7,4()()  more  than  it  would 
be  if  the  bridjzes  had  been  financed  by  income  bonds  which  have  as 
their  sole  secui-ity  the  income  from  tolls. 

11.     Summary,  and  discussion  of  methods  of  acquiring  and  operating 
by  the  state. 

a.  Methods  of  acquiring. — There  ai'e  two  ways  by  which  the  state 
can  ac(iuire  a  toll  bridge,  either  by  the  purchase  of  a  ])rivately  owned 
bridge  or  by  constructing  one  themselves. 

If  a  toll  bridge  is  to  be  actpiired  by  |)iu"cha.se  from  a  private  corpo- 
ration eithei-  both  pai'ties  must  agree  upon  a  value  for  the  structure 
or  the  necessary  legal  machinery  must  be  .set  up  for  the  .state  to 
l)urchase  it  through  condemnation  or  otherwise.  It  has  been  shown 
in  the  preceding  section  of  this  report  that  there  are  .several  view- 
points to  be  taken  into  consideration  in  order  to  establish  the  true 
value.  Two  general  viewpoints  to  be  considered  are:  first,  tlie  i)ublic's 
point  of  view  which  rests  almost  solely  on  the  cost  of  service  to  the 
traveling  public  and,  second,  the  viewjwint  of  the  stockholders  of  a 
private  corporation,  which   rests  on   a   purely   investment   basis. 

b.  Snminar!/  of  raluts  on  which  lo  h(is(  a  fair  purchase  price. —  In 
this  report  the  following  different  values  have  been  given,  either  of 
which  is  a  true  value  according  to  the  viewpoint  a.ssumed  to  be  the 
proper  one. 
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Cost  to  the  toll  bridge  company: 

Hook  viiIiM"  i>f  Ciiniiiiiu-y.  IJiidKc ."fT.. 5 11.711^ 

P-stiinntf(l   I-..SI    i.f  fcndiT    (nndor  <-<>iistni<ti.>iM    r>(MI,(KNI 


Kin:il   cost    $7.S11.711.' 

( '.iiiihiiu'd  cost    (b<Mik  value)   of  Cnr<|uinez  iiud  Autiurh  briUgeH ^U.dlitt.T'O 

ToHt   of  fpiidor    f  PstiiiintPd  cost  to  l>o  constnicted  I TiOO.OOO 


${>.n'J().7S!> 


ristiiiijitt'il    v:iliic   III  stiH'klioldcrs  : 

I'ri'wnt   worth   of   Caniuincz    HiidKc   alono .«11.214,}*(KI 

('on)biiic<l  present  wortli  of  the  Cnnniiiiez  and  Aiitioch  bridgPR ll.M«{.4*K» 

Value  to  tlic  StJitc  : 

Cost   of  |-f])i'odii(-lion  of  llic  <'ari|iiiiic/.   Hi'idK*'  by    tlic  stiitc: 

Financed  on  4.\   imt  cent  basis JfO.ilLTi.tUKt 

F'inanced   on   (5  jmt  c<'nt    l)asis CnrK^.r^KI 

Coinltined  cost  of  leiifodnction  of  tlie  Carqiiinpz  and  Antioch  Bridges  l>y  state: 

Financed  <in  4A  imt  cent  basis $7.4rJ.!HKi 

Financ<'d  on  (i     imt  cent  liasis 7.(!7.").!KKI 

From  a  study  nf  these  fijriires  it  is  evident  that  tin'  toll  brid«re 
eomi)aiiy  woidd  object  to  any  other  method  of  compntinv:  a  fair  price 
excejit  the  one  based  on  predicted  future  income. 

c.  Methods  of  fi)i(nirit>(i  hi/  Die  sfiile. — Inasmuch  as  an  income  basis 
for  computing  value  is  likely  to  be  the  only  one  Avhieh  can  be  agreed 
upon,  an  analxsis  will  be  made  of  the  annual  cost  of  financing  and 
operation,  based  on  amortization  within  a  ])eriod  of  20  years.  After 
this  period  the  bridge  would  be  made  free  of  tolls.  As  has  been  stated 
before,  two  methods  are  considered  po.ssible  by  which  the  state  can 
refinance  these  bridges. 

IJy  bonds  which  are  guaranteed  by  the  unrestricted  credit  of  the 
State  of  California.  These  bonds  can  be  ])aid  off  by  collection  of  tolls 
or  otherwi.se.  An  interest  rate  of  not  over  U  \)or  cent  cati  be  obtained 
on  this  cla.ss  of  security. 

IJy  revenue  bonds  secured  solely  by  tolls  to  be  collected  from  the 
bridges.  A  rate  of  (i  per  cent  interest  is  figured  as  a  maxinuun  rate 
for  this  (dass  of  sectirity. 

The  cost  of  operation  under  above  methods  td"  liiuinciiig  is  for  the 
Canpiinez  liridge,  consideretl  alone: 

When  financed  at  4|  per  cent : 

Administration    .<:',(i.(KMt 

Tost    of   collecting   tolls JO.(KK> 

.Maintenaii«-e  nnd    re]>air :t.(KKi 

Interest   on  In.nds  at  4i   |>er  cent  on  11,214,900 r»OJ.(;7o 

.\nioi-ti/,ation  of  lN>ndt>d  debt .■'.."7.7-Vi 

l!isurani-e    . •jr..(KKl 

|1KM).42ri 
When  financed  at  6  per  cent : 

Adininistratioii     .'SrtO.tMMt 

('.St  of  coljeding  tolls 4o.o<Ki 

Maintenance  and   repair  _-I .'..(Mki 

Interest  on  l)ond8  0  |»er  cent  on  11,214,000 «7J.S4<i 

Atnorti^.ation ;U'"»7.7.Vi 

Insman.-e              '_M.(KMI 

$i.i-js.r.s».i 

N<iT«.  —  It  •-lioniil  lie  noted  that  the  interest  item  i^  a  larjce  part  ol  theoperatinK  expense. 
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Ba.M'd  on  tlio  above  op<'ratiiifr  i-osls.  llic  l"ollo\viii<i-  table  sbows 
tolls  whit'li  would  bavc  to  be  collected  to  niakf  tlic  bri(l<:o  lice  of 
bv  1949 : 


tlU' 
tolls 


Av<'i:it;r 


«l    of 


Tnirti.- 
Y'ur  I'nHliclcd 

IJHiU l.l!>r>.(>()0 

llKiO l.:i."i(),(KM» 

V.YM l.:!1(».(MK» 

i:.:5i: i.:i7(».(MKt 

iW.i i.4:>o.(MK) 

1)»;{4 1.4!K),(XK> 

I'Kjn i.r)r.(i.(KM) 

15(36 l.(5ir>,0(X) 

1JK57 l.()S0.(H)0 

1!«S_' l.Tr)0.(MIO 

V.KiU 1,N10.(M)(» 

1!I40 l..sTr).(((H» 

VMl l.!M(»,(KK) 

VM'2 L*.(MM1.(K)0 

^'M:i i.'.(H;(t.(MK) 

1!»44 2,12U,(»(IO 

I'M") 2.r.KMKt(» 

IfMO LM>r.().0(Kl 

VM7 L'.:no.(MH» 

1!>4S LViGo  0(MI 


tolls    IK'CI'SSiUV    lo    (lil.V 

opt-riitin^  aiiioiintiiiK  l<> 
$!»0O.42r.  ."jsl.lL'S.IUlO 

(4|5   ptT  (•<'ii(  miiiHx  I  l<i    1MM-   ci'iit    ini>n<' 


y) 


.SI 
.77 
.73 
.70 
.07 
.64 
.6-2 
.50 
.57 
.55 
.53 
.51 
.4l> 
.48 
.47 
.45 
.44 
.43 
.42 
.40 


M 
.fK) 
.86 
.83 
.7l> 
.76 
.73 
.70 
.07 
.65 
.62 
.60 
.58 
.56 
.55 
.53 
.52 
.50 
.4!) 
.48 


Costs  of  operation  for  tbe  Aiitioeli  and  C'ar(|ui)iez  bi-i(l<.M's  eoiubiiied 
a  re : 

Financed  ut   Ji  p''/'  cent. 

Admin  ist  ration     .$:)7.r)00 

.M:iiiit*Mi:in(-<>    and    reimir 4,400 

Int.Mfst  on  bonds  at  4*  per  cent  on  11.84(5.400 ."):i:{.08S 

.\nii>rtizi'  bondetl  d»'l)t   at   4A    \»'V  cent .■>77,90(( 

Cost  of  coliectinK  toILs .">1.0((0 

Insnianic     :!O.0((O 

.fl.O.T5.8SK 
Fiiiaiivcil  (it  G  per  vent. 

Administration     , .");.■> 7  r)00 

^[aiIlt(•nanr•»•    and    repair 4,4((0 

IntiTcst  on  t)on<is  at  (i  per  cent 710,78-1 

.\niortized   ;it  4-3    iter  <eiit :'.77,!(<M( 

Cost  of  colIi'ctinK  tolls ir>,((00 

Insurance    ^ 3((,(M(0 


lj;i.'Jll..')8» 
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Th«*    required   averajfe    toll    to   he   collected   on  both    bridfjes   would 
then  be : 

Av<i-ji>;i'    tolls    rn-o-sNiiiv    to    pnnliKi-   a    ct'st    nf 

operation  nniountiiiK    to 

roml.iiK'd   traffic                ?l.(m.SSH  ?l.L'll.nM 

Your                           l>ofh     bri(lR''s          14^   pi-r  j^Mit  nxiiiov  I  ( »»   \tor   coiit    nioin'v  i 

1020 1..'ii;o.(Mi()                                  .7»j  .S(( 

ID.Kl 1.4Jl.s(M«                                  .T."]  .KT, 

IJKil 1.4S7.!Kiu                                   .70  .SI 

]».T2 i.r.n;:.i(Hi                           (17  .tk 

mx] i.tii'jcKMi                        .(>4  .7r) 

1!>;{4 1.(5sr>,(XM)                                  .01  .72 

l!«r» 1.7r)n.S(K»                               .59  .»5{) 

1!)30 l.S^L'.KKi                                  .57  Ci 

]!«7 1.S!»:;.4(MP                                  .55  .<v4 

lOHS l.!»70.<MMi                                  ,52  .fil 

laso 2.(>:{<;.«!(Hi                          .51  .no 

1!M(»     •_M0S.4(Mi                                  .49  .5« 

1!I41      2.1S(i.r.(Ml                                    .47  .56 

r.>42 •J24S.(MMI                                    .W  .54 

]fM:{ L'.:{15.(M«i                                  .45  .52 

1944 2.:!S2.7(Mi                                  .43  .51 

H>45 : 2.4f;()..S(M»                                  .42  »!• 

1040 2.52!MMH»                                    .41  JS 

1!M7 1 2.5!)7.5<Ht                                  .l(t  17 

miH 2.(i<il,100                                  .r\U  \r, 

Avei:i(jc   toll              .517  <i<i7 

The   lolls   |o   !)('   elijirjred    uiidei-    private   o\\  iiersliip   to    1!>4S   arc    S4.'_' 

cents  on  the  Antioeli   IJi-idire  and  S'J  i-.-nts  for  the  Carcjuine/  r.ri<k'<'. 


SEARS  POINT  TOLL  ROAD 
2.     General  data  and  information. 

a.  (>'(  }K  )(il  (h  scrijjiioii  nf  ihi  pvojcct. — This  road  is  located  alonj;  the 
northerly  shore  of  San  Pablo  I>ay  between  Valle.jo  and  a  connection  with 
the  l>lack  l*oint  eut-oir  (.state  hi<rh\\ay  route  S)  at  Scars  Point.  At 
the  easterly  end  a  connection  with  the  county  hiyrhway  running  north 
from  Valle.jo  to  Napa  Junction  is  under  eojistniction  and  tin'  road  is 
already  connected  with  the  city  streets  of  Valle.jo.  Its  westerly  eoji- 
tieetion  with  route  S  of  the  state  hiy-hwa.v  leads  to  .Marin.  Sonoma  and 
the  north  coast  counties. 

The  road  is  jiractically  all  over  tidal  Ihils  ami  built  on  drc(ltrcr  fills. 
'I'here  are  three  bridpres  on  it.  viz: 

A  steel  bascule  bridfje.  of  i>7-foot  s|)an.  over  the  .\apa  Kivcr.  with  L'll4It 
linear  feet  of  timber  trestle  approach.  Width  of  roadway.  24  feet. 
This  bridfre  is  located  at  the  northerly  limits  of  Vallejo. 

A  steel  bascide  bridtre.  of  82-foot  sjian.  over  S(»noma  (feck,  with 
'M)2  linear  feet  of  tind)er  trestle  approach.  Width  of  roadway.  24  feet. 
This  bri<l<re  is  located  about  >>  miles  west  of  N'allcjo. 

A  tind)er  lift  brid^rc  of  (M-foot  span,  over  Tolay  (feck,  with  14s 
linear  feet  of  timber  trestle  approach.  Width  of  roadway.  24  feet. 
This  bridire  is  located  near  Sears  Point  .Junction 

The  road   is  surfaced  with  oiled  ^rravel  ihrriuirhoul . 

Plalcs  IX.  I.X./.  l.\/(.  whii-h  follow,  slmw  the  treueial  plan  td"  the 
>lruclures 

b.  Sdnn  mill  oildriss  (if  ouniuif  coi  i>oial  unis  ami  affUnils.  — Tlic  bri«lge 
is  owned  and  operated  l)y  the  Sears  Point  Toll  Koad  Company,  a  porpo- 
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Tlic  (ilirtt'ials  arc:  A.  ().  Stewart,  prt'sideiit  aiul  dircflor ;  II.  K.  Spcas, 
vice  president  and  ilireetor;  (i.  T.  .Mc.Neely,  secretary-treasurer  and 
director;  II.  llise,  director;  1).  I).  Sales,  director. 

c.  Other  properties  owned  or  operated. — The  Sears  Point  toll  road 
owns  no  other  i)roperties  than  tlie  toll  road  described  above.  Th«  hold- 
ing comiuniy.  Golden  Gate  Ferries,  Inc.,  owns  aiid  operates  ferries  from 
San  Francisco  to  Berkeley  and  to  San.salito.  and  also  the  Monticcllo 
SteainsJiip  Gonipany.  runnin<;  to  Vallejo. 

(1.  (leiientl  rehiiion  to  state  and  eonnty  nnids. — As  described  in  sec- 
tion l\',  p.  29,  pp.  :i4-;U),  of  this  i('|)()rt,  this  road  serves  as  a  connection 
l)etween  East  liay  or  Sacramento  Valley  points  and  Marin  or  Sonoma 
counties.  It  is  sliorter  than  the  state  liiplnvay.  i)articulai-ly  for  ^larin 
and  lower  Sonoma  county  points. 

3.  Organization  of  the  project. 

a.  Earl  If  histotjf  of  the  /)roj>r/.- -Persons  interested  in  Vallejo  and 
vicinity  were  chiefly  instrumental  in  promoting  the  construction  of 
this  road.  They  broufyht  it  to  the  attention  of  the  Governor's  commit- 
tee in  lf>2r),  but  its  inclusion  into  the  hifjhway  system  was  not  recom- 
mended by  that  body.  A  bill  was  introduced  into  the  Lejjislature  in 
iy2r)  for  state  aid  on  this  road,  which  did  not  pass.  No  action  bein<r 
taken  by  the  state,  it  was  later  taken  up  with  ]\lr.  A.  ().  Stewart  of  tiie 
(lolden  Gate  Ferries.  Inc.,  who,  after  mucii  study  and  consvdtation  with 
various  people  and  ottieials  of  Vallejo  and  of  Solano,  ^larin  and  Sonoma 
counties.  ap])r()ved  and  undertook  the  con.struction  of  the  project. 
It  was  comi)leted  and  opened  to  traffic,  excejil  for  tlie  cut-off  to  the 
lii<rhway  north  of  Vallejo.  in  July,  ]928. 

b.  Corporate  hiatorij  and  franehlses. — The  Sears  L'oint  toll  road  was 
incorporated  under  the  laws  of  Califoi-uia  on  November  2)},  1925,  with 
an  authorized  capital  stock  of  $(>()(),()()()  par  value.  The  stock  was 
turned  over  to  the  Golden  Gate  Ferries,  Inc..  who  furnished  the  neces- 
sary finances  to  consti'uct  the  toll  road. 

A  franchi.se  was  obtained  from  the  counties  concerned,  a  copy  of 
which  is  ai)j)ended  to  this  re])ort. 

Section  1,  Plate  ]<i  shows  the  jjeneral  location  of  this  I'oad  and  bridfres, 
in   relation  to  the  surroundinjr  country  and   approach   roads. 

4.  Financing  the  project. 

a.  ('(tpitfd  stork. — The  authorized  capital  stock  of  the  Sears  J\)int 
Toll  Koad  ('omj)Hny  consists  of  GOOD  sliares,  of  $100  par  value  each. 
All  of  this  stock,  except  ">  shar<>s  which  are  (jualifyiiifj  shares  for  the 
directors  of  the  company,  are  held  by  (rolden  (Jate  Ferries,  Inc.,  a 
holdin<r  company.  Tlie  balance  sheet  of  the  company,  dated  Sejitember 
•{0,  192H,  shows  a  stock  discount  of  4H2,400  shares  un(h'r  deferred  assets, 
leavinj;  oidy  $117,600  par  value  of  capital  stock  actually  out  a<rainst 
the  value  of  the  property. 

I).  Frnuled  r/r/^/.-  -This  is  rej)resented  by  a  bond  issue  of  $.")()(), ()()() 
known  as  "Sears  Point  Toll  Road  Company,  first  closed  mortfrajic  7  per 
cent,  lo-year  sinking  fund,  gold  bond,"  said  bonds  dated  June  1,  lJt2(i, 
»nd  mature  June  1,  1941.  These  bonds  sold  to  the  (Jolden  (Jat.'  Ferries, 
inc..  against  which  the  holding  company  issued  its  own  securities,  were 
later  sold  to  tlu'  i)ublic.  There  is  a  bond  discount  of  $44,444.40 
iH«leded  in  the  book  value  of  pi'operty.  owned  ScptcndxM-  ."JO.  1!)2H,  and 
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*h47.S()  luis  licfii  amort i/.(M|  during  tlif  tlu-i-t-  nioiitlis  tlic  rccul  was  in 
()))t'rali(m  previous  to  this  dale. 

c.  Othrr  sources  of  income  for  rtnistniclion.-  Apparently  all  fiiianees 
for  the  eonstnietinii  of  this  toll  i-oad  eaiiie  froin  the  (lolden  (late  Ferries. 
Ine..  and  they  ret-eived  in  return  an  eipiity  in  the  toll  road,  represented 
■)y  all  its  capital  stock  and  fnnded  debt. 

5.     Preliminary  investigation  and  design. 

a.  I II II  si  i/iil  ions  III  till  sill,  s'irn  ifs,  i  li.  .\  |)i'eliiiiinar\'  recor)- 
noissaiiee  was  made  (n-i-rinally  l)\  District  I  \'  <»f  the  State  llifrlnvay 
Commi.ssioii.  No  detailed  record  of  the  linal  location  of  the  road  or  the 
ifivestijjrat ion  of  Itrid^e  fonndatioiis  is  at  hand. 

I).  Enqiueers  anil  roiiipariillrt  si ndii s.  \  prelinunary  survey  was 
nunle  hy  T.  1).  Kilkenny,  and  K.  h.  \"au«;hn  was  supervisintr  t-ntriueer. 
The  desi'.'-ns  of  the  steel  hascule  hridjres  were  studie<l  and  plans  drawn 
it.\  the  Sti'aus.s  Kntriucei-inir  Company  of  Chicjiiro.  jind  passed  upon 
•ly  .Mr.  .Jus.  'SI.  Strauss  individually. 

c.  I'niiil  (Irsti/ii  i>l(nis  (iii'l  islinitihd  iiiiniil  /»' v.  'IMie  hascule  type- 
■il  lnidire  was  adopted  for  Sonoma  Creek  and  the  Xapa  Kiver  and  a 
limiicr  lift  sjiau  for  Tolay  Cr«'ek.  where  its  openiii'^'  would  l>e  necessary 
at  \'-r\'  infre(p!ent  intervals,  if  ever.  The  footin-.-s  ne fssjirily  rest  on 
pile   roiindations  in  this  swam|>y  country. 

I  lie  appi-o.\imat<'  (piantities  of  materials  in  the  l)ii(l};cs  and  cxcava- 
;inns  for  the  ]((.2  miles  of  roa<l  ali-eady  huilt  are  as  follows: 

Napji  Sonouui  Tolay 

Bridfjf.s  River  Creek  Creek 

Tiiiilx'i-.  untreated.   M    RM r.S3  278  108 

TimlH-r,   treaterl,   M     H.M 30  3'i  T. 

I'iliiiK.    treated,   liii.-al    feet :tl..'tOO  21.000  0,4fi() 

I'ilint;.   iiiitreatecj.   lineal   feet 'J.400 

Hardware,    ponnd.s .'!.S.(K»ft  IR.CXM)  14.r.00 

Concrete.  dr>-.  cubic  .yards 2Sr.  .'529 

Concrete,  wet.  cubic  yards ;$;">.'{  181 

Concrete  counterweijrlits.  cubic  yards 1X7  !•!>  .'W 

Steel,    reinforcinjf.    pounds 2«.:{0(*  22.ROO  1.000 

Steel.    striKtural.    pounds •J21.0<»{)  •JOl.OO^t  10,r.00 

M.ichinery.   etc..    pounds 2S.fKMl  2S.000  \r,.r^O(\ 

Tr.'iHie   plates,   sipi.-ire    feet 7S0  CVJ 

Crnslied  roek.  cubic  yanls 4'*  25 

.\M>!ialt  surface  2  inch.  .Hipinre  feet IS.'.WK)  '2ii.7rtO  2.«r>(» 

Toll  and  operating  bouse -  1  1  None 

<;as    engines lat.'iOlir.           1  at. "10  IIP.  None 

Kleetrie  motor 1  nt    2  111'.           1  at    2  HP.  None 

U...H1 

I-nibankinent.  euliic  yards r)60,000 

Crushed  HK-k  and  oil  surfacing,  cubic  ynrds 29,400 

Culverts  .".0  inch  CM. P..  lineal  feet 368 

l{ii:ht  of  way.  .-icres «__ 180 
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6.     Construction  data, 
a.  Contracts  awarded  and  /i)i(il  ixniniriits. 

I>iiii<iinsnii  &  HiiiTclsoii : 

Niipa  UiviT  and  Smioiuii  Crook  bridges — 

l.iiiii|)  Sinn  contract  and  extras .l!256,Gni 

Tola.v  Creek  Bridj;*' — 

J,uni|)  sum  cimlract  and  extras 30,561 

.Material  iniroluised  by  company *.),212 

Toll    house 1,014 


Total      bridges $-J1t7.-47S 

A.  S.  Dutra.  dredging: 

.•Ul.ir>!>  cy.  nt  7c $21,781 

Culverts.   T.  at  ,$2(H) 1,000 

Extra  work,  slopes 1,000 


l>utton  Divdging  Co.,  dredging: 

I.ump  sum .$1G.900 

Kent  of  eijuipmeut  and  extras 041 


Mass.  Doughty  &  .Tt>iU's.  drag  line  work: 

Lump  sum,  estimated  on  200,000  cy.  at  10c $20,000 

Culverts    and    ciossings 675 

Extras 92 


llarl.in  White,  grading  Sears  Point,  "Y"  : 

Lump  sum $3,750 

Filling  12.10  cy.  at  80c 1,000 

Leveling    447 

llutiliinson  Co.,  tinish  grading  and  surfacing: 

<;rading $5,300 

44.144  tons  rock  in  place  at  2.14 94,704 

Plowing    .lud     rolling    embankment,    oil    macadam 

surfacing.   (95.."»35  scpiare  feet )  and  mis 17,782 


.$28,781 


17,931 


20.767 


5.197 


117,786 
.Miscellaneous  extras 2,014 


Total    luadwurk ._        1S7.47(! 


Total  construction  as  of  Sept.  .30.   1928 $484.9.'>4 

1).  Description  of  constrix  liov. — A.s  stated  al)()vt',  tlu»  foad  is  prai-- 
tically  all  located  over  tidal  maisli  and  the  i-oad  eiiibanknieiit  made  by 
dredjier  till  from  borrow  alongside  the  road.  Tliis  re(|iiired  a  risrht  of 
way.  for  the  most  j)art,  of  16()-foot  width.  After  the  fills  so  constructed 
had  settled  into  place,  finish  "[radine:  was  done  to  level  them  up  or 
fill  out  the  slopes,  and  on  this  was  placed  an  oil  macadam  surface  which 
should  .serve  until  the  embankment  has  finally  settled  and  a  moic  ])cr 
iiumcnt  jiavement  can  be  laid. 

The  lu-idjres  rest  on  |)ile  foiiiuhitions  ;iiid  there  are  ;ip|);ireni  ly  no 
unusual  featiu-es  connected  with  tiiem. 

No  actiud  details  of  the  conslruction  work  are  known  other  tlian  tiie 
contract  work  listecl  mIxivc  ;iud  the  kind  of  construction  nece.ssarv  luuler 
!lie  conditions. 

7.     TraflBc  and  income. 

a.  I'rcsi  lit  Irnfj'u  mid  incomt . — The  opcralinjj  .statement  of  the  com- 
pany shows  thrit  +17,4(58  in  tolls  was  taken  in  betwceu  .lulv  4,  1})2S. 
whin  the  road  was  npi-ned,  and  S<'ptember  'MK  1!'"J^^.     Kor  the  (irst   few 


—  80  — 

tl;i\N  li"!'  passfs  wiTf  ;.'i\<ii.  uilli  invital inns  to  \\u'  |Mil)lif  to  use  tin- 
road,  ill  ordiT  to  ailvci'tisc  it.  'riir  iiiontlilx  xfliii-Ic  traffic  to  tln'  ciul 
of  Dcccnilx'l'.  1!I2S.  was: 

July  4-;n '2\Mr>'2 

AuKUst   19,n(Kl 

SejitPiiibpr IS.Sll  I'nssciigeis  averago 

October ' 13,058  liiperoar 

November    11,791 

IV.-enil)er    n.62n 

It  is  t'Xix'ftcd  that  the  completion  <»f  the  cnl-utV  north  of  N'aUcjo  will 
stimulate  traffic  to  some  extent. 

The  tolls  charged  on  the  road  ai'e:  Auto  ami  driver,  ii;')  cents;  extra 
passeUfrer,  .")  cents;  trucks.  4;")  cents,  plus  H  cents  per  1()((  pounds. 

Takinj^'  2.1  ])as.sengers  \h'v  auto,  an  averaire  toll  on  trucks  of  $2.  and 
:{()  autos  to  one  truck,  the  avera^'e  toll  per  vehicle  would  he  ahout  4<i 
ccnt.s.  The  estimatetl  traffic  for  one  year  hased  upon  the  traffic  for  the 
months  listed  al)ove  is  1()8.00()  vehicles.  This  is  on  the  assumption  that 
the  traffic  for  the  months  shown  is  r);')  per  cent  of  the  total  yearlv  tratlfie, 
whiili  is  approximately  the  Htrure  ohtained  from  the  rec(»rds  of  the 
Wichmojid-San  Kafael  and  Martinez  ferries.  KJS.OOO  vehicles  at  4*i 
cents  ^ives  a  present  yearly  income  of  approximately  !};77.0()(i. 

1).  FJsli  1)1(1  led  fi'hirr  incnuir. — Future  ti'affic  here  ajrain  depends  lirst 
upon  general  increase  in  population  and  us--  of  autos.  icpre.sentt'd 
princi|»ally  l»y  retdstration  fifrures.  and  second  upon  chan<res  in  local 
conditions.  The  outstaiidin'_'  chantr<'s  which  would  tend  to  increase 
traffic  over  this  toll  road  arc  the  <  onsti'uct ion  of  the  proposed  American 
Canvon  cnt-otf  (.see  Section  Hi  and  the  construction  of  a  (!olden  (iate 
hridge.  The  pro|)().sed  revision  of  the  hifjhwa.v  in  -Marin  County  should 
also  he  helpful.  An  adverse  factor  would  he  the  construction  of  the 
Ki"hmond-San   Rafael   Bridge. 

The  hest  that  can  he  done  at  this  time  is  to  assume  an  averajje  increase 
in  traffic  hased  on  predicted  increases  in  population  and  aut(j  re.<,'istra- 
tion.  The  life  of  the  franchise  is  50  yeai*s,  and  any  prediction  of  income 
so  far  in  the  futui-e  is  of  little  worth,  sinee  predictions  made  for  oid\ 
a  matter  of  three  or  four  .\ears  ahead  are  usually  eonsidei"ahl>  in  error. 
In  order  to  estimate  the  present  worth  of  future  earninjrs,  an  assump- 
tion that  the  ^ro.ss  earninjrs  will  incn-ase  on  an  averaire  of  :{  per  cent 
per  yeai'  is  as  reasojuilile  a  preclietion  as  present  data  will  allow.  It 
will  lie  noted  that  the  prohal)le  error  of  the  a.ssumed  earninjrs  toward 
the  end  of  the  franchise  life  will  he  irrealer.  hut  at  the  same  time  the 
effect  of  the  error  on  present  worth  will  he  less  than  in  the  ease  of 
earlier  years. 

8.     Operation  and  maintenance. 

a,  Adminis/riilion,  atlrrriisiiuj  anil  c<iJ}<ction  of  toUs.-  Th^  total 
amount  for  thn^e  month.s  of  operaticm  as  shown  by  the  company's  ojier- 
atin^j  statement  of  .luly  4.  1028.  to  September  30.  1928,  was  a.s  follows: 

.\(liiiiiii«ttration    niul    collofiion    of   .lolls     (he««l    office    eliBrxe    not    shown 

spimratp)    $4.1iS7  .W 

Adv.Tlisiiiic    2.4.SM  .T2 
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The  cost  of  fuiinini.sl ration  and  coU-.Tt iiij;  tolls  on  tliis  basis  would 
ho  about  $17,000  per  year,  which  probably  will  be  reduced  somewhat, 
as  it  includes  the  extra  costs  incident  to  the  opening  of  the  road  to 
tiafric.  An  average  figure  of  $16,000  per  year  is  estimated  for  this 
item. 

The  cost  of  advertising  is  also  likely  to  be  heavier  for  the  first  period 
than  afterward,  and  it  is  estimated  tliat  the  average  cost  sliould  not 
•  xceed  $().000  per  y«'ar.  making  a  total  cost  under  this  head  of  $22,000 
per  year. 

b.  Miiihli  innire  and  repairs. — Owing  to  the  nature  of  the  roadbed 
whicli  has  been  constructed  over  swamp  land,  settlement  is  probable  in 
places  for  some  time  to  come.  Tlie  oil-macadam  surfacing  under  such 
conditions  will  recpiire  considerable  patching  and  replacement  for  sev- 
t  ral  years  and  .shoulders  and  slopes  built  up.  As  traffic  increa.ses  the 
roadbed  will  have  to  be  gradually  improved,  widened  and  finally  paved. 
Till-  average  upkeep  is  assumed  at  $800  per  mile,  or  $8,000  per  year 
for  the  road.  An  additional  cost  of  $500  per  year  should  provide  for 
bridge  maintenance. 

c.  I)isuraiice  and  iaxta. — This  amounted  to  $1,670  for  three  months, 
or  about  $6,500  per  year,  which  figure  will  be  used  in  estimating  aver- 
age cost  of  opei'ation. 

From  the  above  figures  the  total  estimated  annual  cost  of  operation, 
excepting  interest  and  amortization  will,  therefore,  be: 

Oprnitiou    --_  .$22,000 

.MaiiUen.-iiice 8,500 

Insurance  ami  taxps 0,500 

Total    _^ ^:{7.000 

9.     Interest  and  amortization. 

a.  hihrcst  on  funded  debt  and  working  capital. — The  $500,000  of 
bonds  issued  against  the  bridge  bear  7  per  cent  interest,  neglecting 
bond  discount  cluu-ged  to  cost  of  property,  but  it  is  probable  that  if 
inoiu-y  is  borrowed  at  the  end  of  that  time  it  will  be  at  a  lower  rate, 
particularly  if  the  road  was  then  earning  dividends  on  its  stock.  How- 
ever, since  the  future  is  a  mattei-  of  conjecture,  the  present  rate  will 
be  ns»'d  in  estimating  the  average  annual  co.st.  The  intere.st  on  $500,- 
(<(K)  at  7  |)er  cent  amounts  to  $35,000  per  year.  The  sinking  fund  pay- 
ment lo  amortize  $45,000  of  bond  discount  in  49  years  is  only  $265. 

b.  Amorlizatinn  of  east  of  hridge.—A  study  of  the  company's  bal- 
ance sheet  shows  property  $740,198,  including  bond  discount,  and  cur- 
rent assets  not  provided  for  in  cost  of  operation,  $8,865.  Against  this 
are  liabilities  of  $688,119,  including  the  net  value  of  the  capital  stock 
as  shown.  Therefore,  to  amortize  the  cost  of  property  should  satisfy 
all  fixed  liabilities.  The  annual  sinking  fund  payment  to  retire  $740,- 
198  in  49  years  at  4|  per  cent  is  about  $4,400,  say  $4,600,  including 
amortization  of  stock  discount  as  above.  The  reserve  for  deprecia- 
tion is  apparently  being  set  aside  by  the  company  on  a  straight  line 
basis,  amounting  to  about  $14,000  per  year,  which  will  pav  off  the 
cost  of  the  bridge  in  about  28  rears. 

C— t)4itSl 
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10.  Present  value  of  investment. 

a.  Tlif  (»ri<i:iii<il  cost  ;is  shown  by  the  l){ilMm'i'  sheet  as  of  September 
:U),  ]!t2S.  is  as  follows: 

('(•nstiiicti'iii    ( coiitriK't   Wiirk  mid   luiscflliiiu'ini.s  exti'iis) Jt;4Nl,li."i4 

KiiKii><'<'>'i>>K    ( |>r<'liiiiiiini'y  i-iit(ii><'<'riii|{  iiud  KUp)*rvi8iuD) I'.fjAn; 

RiK'it  of  wiiy  iiixl  signs Tl.L'lo 

I,0K:iI  costs IL'.li'.tl 

IiilPifst  ilnriiiK  (Niiist ruction 40.sr(() 

( >rKniii/.atioii    aiul    frniichises »i.S23 

i; I   .lis.oiiiit    41,444 

'rot:il   <osi    of   toll    n.ad 1 )|:740.1(».S 

b.  ('iii)'t(ilizf(l  ntlur  of  total  expected  net  income. — Present  worth  of 
estimated  total  «;i-oss  carninjrs  for  49  years  at  B  j)er  cent.  l)ase(l  on  a 
present  estimated  annual  ^ross  earnin<r  of  $77,000  and  an  averapre 
increase  of  'i  per  cent  per  annum  tl)rou<rhout  the  life  of  the  franchise 
(see  7  a  and  I)  above)  i.s  -tl.D.'^S.OOO,  present  worth  of  annual  cost  of 
operation,  interest  and  anutrti/.ation  i^Hi,(i()())  for  49  years,  $1.2();{.000 
and  present  wortii  or  capitalized  value  of  net  earnings.  $7:!."). ()()(). 

This  ti<rnre  then  represents  the  amount  tluit  would  have  to  be  investeil 
in  (i  per  cent  securities  in  order  to  jrive  the  same  future  iiu'onu'  as  W(»uld 
tlic  operatioji  (»f  tlie  toll  r(»ad,  assuminjr.  of  course,  tluit  the  estimates 
of  future  traffic  and  operatinjr  costs  are  eon-ect.  In  addition  to  this, 
the  owners  would  re(|uire  a  sum  which  at  6  pei-  cent  interest  will  retui*n 
the  amount  invested  in  the  project  over  the  bonded  indebtedness  at  the 
« lul  of  the  franchise  life,  and  that  the  purchasers  will  assume  the  pay- 
ment of  the  bonds.  The  total  cost  to  the  purchasers  by  this  method 
and  under  the  above  assumiitions  (which  are  about  the  best  that  can  be 
made  at  the  present  time  in  order  to  estal)lish  a  "jroiji^  concern"  value' 
is  as  follows : 

<':i|iit.ili/,v(l    net    laniiiiKs.    as    almvi' :f7.">ri.(MIO 

I'lcsfiit  woifli  of  ."i».'>()().0(K)  ()f  Ixmds  (Uu-  in  14  ynirs.  HssuniiuK  no  inuntHlinto 

r  finanrinK.   TnttTcst   at  (J  per  oent 221.ir(0 

rrcscnt  worlli  of  S;i,'4<l.1ftS  to  ho  aniortiz«'(l  in  W  years l.'i.Sll 

$0(;n.jM;i 

Assumin«r  the  ])roject  is  to  be  refinanced  innnediately.  the  state  would 
liave  to  put  u|)  al»out  -t'j'Jo.OOO  to  purchase  the  bonds,  instead  of  settinj; 
aside  the  $'J'_'l.l')n  shown  abf»vc.  This  increases  the  total  to  about 
!rl.2:)0,00(). 

c.  Esti)nati<l  cot<t  of  construction  h]f  state. 

Ctist  of  <<>nstru(tiou.  road  and  bridROH $4r»(».(MMl 

Enjcin<'<rinK  and  (•r(ntinK<'»<it's.   12   per  cent .'tl.O<M» 

UiRlit    of  way    (actual* . 70.<KMI 

Intcrc-it   on  Iwinds  jit   4^   per  cent .".4.(KM1 

11.  Acquisition  and  operation  of  toll  road  by  the  state. 

a.  .\i  '/idsil  i(nt.  As  coinputed  ahoNf.  tlie  \;iri(Mis  \;iliies  upon  wliii-li 
to  luise  the  ptirchase  of  the  toll  road  ai-c; 

OriKinal  (-ost  as  shown  liy  I  In-  Inioks  of  tin-  com  pa  ay  _-    ^74<i.los 

< 'apilalixiMl  value  of  prnlictcd  (-arninKM  plus  present  cost  of  retirement  of 

bonds  and  rrniainiuK  portion  of  investment  when  due ^J)<K»,5Mil 
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Till-  t^^tiiiiHlrd  <•<  st  t>r  const  ruction  by  the  stntc  is  $(504. (100,  wiiicli 
is  h's.s  lliiiii  tlic  cost  to  ;i  |>rivat('  <  or|>or;itioii.  duo  prinuirily  to  lowci- 
costs  of  fiu}Uiciu«i  }in<l  i)rac1  iciilly  no  orjrani/.ation  cost. 

Ii.  Ojicn'lioii  of  roiid  hi/  I  he  stale. —  If  the  stale  liad  huill  the  r-oad 
tlu'  cost  of  operation  would  l)e  alioul  as  follows: 

Oporatiou  iiiul  niaint(>ii:ni(i'.    I  no  tiixfs  or  juUcrtising) $.'!0,()0<) 

liilt'ifst  -m  $f.()4,(MM)  at  A),  \Hn-  cent 27,1<*<0 

Aiiiortizaiiiiii  i>f  .ost  in  4S  yoars  (4J  por  cent  sinking  fund) IJ.THO 

Total    annual    .-..st !|!(>0.}130 

If  the  road  coiiid  l»e  purchased  at  its  orijriual  cost  ($740.10Si.  tiie 
cost  of  (iperation  would  i)e  $()7,0l)0,  and  on  this  basis  tolls  could  be 
reduced  to  an  avei'}i<re  of  40  cents  for  the  Hist  year  with  a  steady  reduc- 
tion from  then  on  as  traffic  inereased. 

Pui'chasinir  the  road  on  the  basis  of  expe -ted  future  income  would 
not  be  practical  unless  it  was  eertain  that  the  averajre  toll  coidd  be 
icduccd  below  its  present  amount  within  a  few  years'  time  at  least. 


SAN  MATEO-HAYWARD  BRIDGE 

2.     General  data  and  information. 

,1.  (li  itiKil  <h  script  ion  of  llx  t>roji(l. — The  San  .Mat(>()-Ilay  ward 
r)rid<re  is  ;,i  i)ri(ltre  now  under  consti'uction  across  the  southerly  arm 
of  San  Francisco  Bay  between  San  ]\fateo  and  Hay\va)-d.  It  is  pri- 
\atcly  owned  and  is  to  be  a  toll  bridi^e. 

The  bridsre  is  a  low-level  structure  approximately  seven  niiles  lonti'. 
and  consists  of  the  following:: 

Mai.n  Bkhk'.k. 
l.(>.~>4  spans  at  ."U)  feet   (reinforced  concret*') 
110  siians  at  3")  feet  (reinforced  concrete) 
4  tixed  throuKli  steel  spans  at  ;{00  feet 
1  steel  tlinniKh  lift  span  at  ."O'J  feet 

Skal  Ckekk. 
1   reinfoiced  concrete  span  at  4.'i  feet 
.'!1   reinforced  concrete  spans  at  'M)  feet 

The  width  of  clear  roadway  between  curbs  is  28  feet. 

The  reinforced  concrete  spans  are  of  the  precast  type,  i-estinj.'-  on 
c(;mi)0site  timber  and  concrete  and  concrete  piles. 

The  vertical  clearance  provided  above  mean  hi^di  water  uiuler  the 
lift  span  is  '.\7y  feet  when  the  lift  is  down  and  1:5.')  feet  when  the  lift  is 
r'ully  raised.     See  Plate  X.  followini,'. 

b.  Name  and  adilrfss  of  citri>oiafi(ni,  otrncrs  and  officials. — The 
iiridfje  is  owned  by  the  San  Francisco  Hay  Toll  liridjje  Company.  Russ 
I5uildin«f.  San   Francisco,  ('alifornia. 

The  otTieials  of  the  company  are:  Arthur  liatty,  president;  .1.  A. 
Heattie.  vice  i)re.sident :  (J.  F.  Barry,  secretary;  C.  W.  ^IcConaushy. 
assistant  secretary  and  assistant  treasurer.  Directors:  Arthur  Batty. 
Sian  Franci.sco:  Burke  Corbet.  San  Francisco;  Horace  Brown.  San 
Francisco:  A.  II.  Amphlet.  San  Mateo ;  I.  B.  Pansons,  llayward. 

c.  Properties  mrncd  and  operated. — The  property  owned  by  the 
San    Francisco   Hay  Toll   lii-jdoc  Company  consists  of  the  San   Mateo- 
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lla.vwaril  Uridine  now  iiiKJcr  cdrist  nii'tioii  ami  tlic  a|)|)r(ia<li  roaiU  i-oii- 
Tit'ctiii<r  with  liitrliways  nn  cai'li  side  of  the  liay. 

il.  (ii)ur(il  rtlaiiuu  lo  stair  tnui  roKuhi  romift.  -The  San  .Matro- 
Haywanl  liridjre  will  Torin  a  connection  hotwcHMi  route  ")  of  tlio  stat«? 
liiv'liway  system  at  Ilayward  and  route  (J*^  of  the  l^ay  Shore  Hi<;hway 
at  San  Mateo.  The  eonneetioii  on  the  east  side  of  the  hay  is  approxi- 
mately opposite  the  mouth  of  Duhlin  Can.\<>n  throu'.'h  whiih  route  ."» 
extends  easterly  to  the  San  .loaipiin  X'alley.  This  hrid^e  will  In-  a  direct 
connection  hctween  two  main  routes  of  the  state  liit;hway  system. 
Kefei-rinjr  to  Section  IV  of  this  report.  Plate  IV.  p.  :i8,  it  will  be  noted 
that  there  is  approxinuitely  10  miles  of  county  and  privately  owned 
i-oad  between  the  east  bridge  head  and  route  ")  of  the  state  hijfhway 
system.  On  the  west  the  road  c(»nstructe<l  by  tlie  Toll  Bricb^'e  ('«niipany 
connects  direi-tly  witli  route  HS  of  the  state  hi<:hway  system. 

3.  Creation  and  organization  of  project. 

a.  Eiirhi  historii  of  jtrojiit. — The  early  conception  nt'  this  juoject 
seems  to  have  been  in  the  oritjinal  application  for  a  franchi.se  to  build 
a  toll  biidge  at  this  l(»cation  Ity  Town.  Noon  &.  Deuel,  in  July.  1927. 
The  franchise  was  jrrajitcd  to  these  ap|»licanls  .luly  11.  1927.  who  later 
transferred  the  saiiu-  to  the  San  Fi-aneisco  liay  Toll  IWidire  Company. 
See  IMate  XI,  followin<;.  for  «reneral  location. 

b.  Corporate  hislorif. — The  San  Francisco  l>ay  Toll  Brid^re  ("«»nipany 
was  ineorporated  under  the  laws  of  Delaware  on  September  22.  1927. 
with  a  eapital  stock  consisting.'  of  2. ')()(). ()()()  shares  of  S  jjcr  cent  cumula- 
tive preferred  stock  and  17'). 000  shares  of  common  stock,  no  par  value, 
for  the  j)urj)o.se  of  erecting;.  operatin<^  and  maintaining:  a  toll  bridjr'' 
across  San  Francisco  Bay. 

c.  Fnnirhisc  ohtniiud. — The  fran<'hise  for  this  brid^'c  was  f^ranted 
by  San  Mateo  County  and  extends  to  July  11.  1977,  a  period  of  ")() 
years.      A  eo|)y  of  this  franeliise  is  appended  to  this  i-eport. 

4.  Financing  the  project. 

n.  Soli  i,j  x/o( /,•.—(  H'  the  .f2.r)00.()()0  of  preferred  stock  authorized, 
a  permit  dated  .November.  1927.  fzrants  the  r'\\i\\\  to  sell  10.000  shares  at 
•flOO  per  share,  to  net  the  company  not  less  than  ;f<90  per  share. 

The  records  of  the  C(»rporation  Commission  show  the  fcdlowins; 
distribution  of  ju"efei-red  stock: 

Arthur  Batlj.   president .<].".. (KN»  (N) 

To  n(torni'.v.s   .•{0.(HK»  (Ht 

To  I'liKinecrs    IMKO^M)  (M) 

To  frHiichis.'  holders   --  s.-|.(MM>  (HI 

To  contniclors    5S(i,.'"»(KI  (M( 

Totjil    (.iilsinii.lii.K  .«7aO..'>00  fM) 

It  is  uiulerstood  that  the  Ifj.OOO  to  Arthur  liatty  was  sold  for  cash 
and  the  remainder  gi^en  for  serTices  as  shown. 

The  remaining  preferred  stock  authorized  but  not  issued  amounts  to 
!|!269.r)()0.  This  amount  of  preferred  .stock  has  been  un<lerwritten  for 
Male  with  the  understanding  that  not  to  exceed  the  total  amount  of 
.*!. 000.000  will  be  sold. 
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The  records  also  sliow  that  the  ix'niiit  was  granted  to  issue  120,000 
shaiTs  of  coiniuon  stock  (no  par  value)  to  the  a])plicants  for  the  fran- 
chise subject  to  conditions  stated  in  tlie  application  for  the  permit. 
Later  records  indicated  tliat  the  final  disposition  of  this  stock  was  to 
be  as  follows  : 

70   [)er  cent    to   the   underwriters  of   bonds. 

10  pel-  cent    to  contractor. 

20  per  cent   to   parties  obtainin^r  the    fi'anehise. 

b.  V\n\(h(l  debt,  amount,  rates  of  ivtd'est,  th's(  ript lov  of  Jioiv  and 
from  whom  l>orrow(d. — The  funded  debt  of  the  coin|)any  consists  of 
the  following; : 

Foni"  million  five  hundred  thousand  dollai-s  of  (ii  per  cent  sinkinjr 
fund  bonds,  dated  Xoveml)er  1,  1927,  to  mature  November  1,  19r)7. 
Thes"  bonds  are  a  first  mortfjajje  on  all  the  in'0[)ei-ty  now  owned  or  to 
be  ae(|nired  by  the  San  Franci.sco  Uay  Toll  P«ri(lf;e  ("oni{)any  and  are 
callable  up  to  \ovend)er  1,  1937,  at  1.05,  thereafter  to  and  includinj; 
Xovend)er  1.  1947,  at  1.03,  and  thereafter  at  1.01.  Income  tax  of  2 
per  cent  to  be  paid  in  addition  to  intei-est. 

Two  million  dollai-s  of  7  per  cent  pai-ticipatiny;  sinkin<r  fund 
tlebentures,  dated  November  1,  1927,  to  mature  November  1,  1942. 
Callable  to  November  1.  1933.  at  120,  thereafter  to  and  including 
November  1.  1938,  at  11"),  and  thereafter  to  maturity  at  110  and  accrued 
interest. 

The.se  bonds  have  been  underwritten  l>v  Shinjj:le,  lirown  Co.,  Paine. 
\Vel)b<.r  &  Co.,  :\I.  H.  Lewis  &  Co.  and  "Banks,  Huntley  &  (Jo.  The 
lirst  mortfiafre  bonds  were  underwritten  by  the  firms  of  Dillon,  Read 
&  Co.,  Kissel,  Kinnicutt  &  Co..  Paine,  Webl)er  &  Co..  Shingle,  Prown 
&  Co.,  M.  II.  Lewis  &  Co.,  and  Banks,  Huntley  &  Co. 

Pond  discount  and  expenses  on  September  30.  1928.  in  contiection 
with  these  issues  was  .^667, 172,  or  slightly  moi'c  than  10  i>er  cent. 

The  cost  of  this  loan  to  the  bi-idfre  eoinpany  is: 

hilcrcsl    oil    lioiids .'R4.S2,r)0()  0(1 

I'.ond  discount,  expenses  and  amortization  at  4]^  per  cent 17,450  00 

Total !i;44n.nr>o  oo 

Thi«;  animal  cost  on  ."!;;"), 832, 828  represents  }in  intei-est  eluir^e,  7.7 
per  cent  on  the  cash  received  for  the  bonds. 

5.     Preliminary  investigation  and  design. 

a.  Inr(  sliijdlion  of  siti ,  siirrrifs  and  f)orin(js. — The  preliminai-y  inves- 
tifrations  were  made  by  the  Raymond  Concrete  Pile  Company. 

I).  Desifjn  avd  adopted  layout  with  estimated  rjuantities. — The  design 
studies  and  design  were  made  by  the  Raymond  Concrete  Pile  Company 
and  api)roved  by  Waddell  and  Hardesty,  a  firm  of  considtiug  engineers 
of  New  York.  The  lift  span  was  designed  by  Waddell  and  Hardesty. 
A.  W.  Deuel  is  resident  engineer  foi-  the  bridge  company. 

The  final  plan  lay-out  is  given  unde-  2a,  General  Dcseription  of 
Project,  Plate  XT. 
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The  estimated  (Hiantitics  ol'  uuitci-ial  cntcriii':  into  tlu»  structurefs  arc 
as  follows : 

Concrctr : 

Dwks,  caps  and   keys 00,500  cu.  yds. 

Curbs,  rails  and  posts 4,02,1  on.  yds. 

I'ier   bases    4,(M'i5  cu.  yds. 

Tier  sliafts 2.705  cu.  yds. 

('ouiit('r\v«'i>,'hts    540  cii.  yds. 

Slab   im   btcM'l   spans l.OlOcu.  yds. 

('oiMTcte   pilinK    a2S.SiK)lin.  ft. 

Timber: 

Trcatfd    tinib«'r    piling 4.H,240  iin.  ft. 

Treat<'<l  timber  in  fenders 47  .M  n.M. 

I'ntreated  timber  in  caissons .'{."m  m  h.m. 

^tecl: 

Keinforciii};  steel i;5.5(V4,(K»0  lbs. 

Structural  steel   (expansion  angles) 125.()(HI  lbs. 

2  fixe<l  spans 1.7(K).0(M)  lbs. 

2  ti.xed  spans   (with  towers) 2.720.(MK)  lbs. 

1    lift  sjian    l.lS(».(KMMI>s. 

Sheaves,  shafting  and  bearings 2<(0,(KM)  lbs. 

Wire  r<>j>es  and  sockets SO.OOO  lbs. 

(iuides,   buffci-s.  etc. aO.tKX)  lbs. 

0|)crati?iK  inacliinery   S5.0(M)n)s. 

2 — 210  bp.  KMs  (Mifiini's 
2 —  5  lip.  >;as  cnjjincs 
2 — Spee<l  reducers 

c.  Design  loads  mid  iinii  sfrrssfs. — The  (l(*si<rn  of  this  stnictuiv  is 
based  on  American  Association  of  State  Ilitrhway  Officials  "Class  A" 
for  throe  9-foot  lines  of  traffic.  The  loadiiijr  is  ajiproved  foi-  state  hi<rh- 
\\H\  hridfres  not  within  or  immediately  adjacent  to  cities.  It  is  j)rol)- 
al)le  the  state  would  nse  a  (Mass  A  A  loadin<r  foi-  2()-ton  trucks  on  account 
of  the  close  proximity  to  San  Fi'ancisco.  if  desifrnetl  hy  the  state.  The 
A'ertical  j)ort*d  clearance  is  16  feet.  This  is  ap|)rovpd  for  state  hiizhway 
clearance.  Plate  Xo.  X  shows  the  jreneral  layout.     ]!.  84. 

6.     Construction  data. 

a.  Contracfs  mrardid. — As  Ix-tore  stated,  the  contractor  on  this 
hridfre  is  the  Raymond  Couci-ete  I'ilc  ('omj>any.  as  jreneral  contractor. 

The  Olympian  I)i'ed<rin{r  Company  has  the  contract  for  <li-ed<rinir. 
Tlie  Dutton  Dredjre  Comi)any  has  the  contract  for  aiipi-oaches.  and  tiie 
Foundation  Company  of  Xew  York,  the  contrai't  for  the  const i-iict ion 
of  piers. 

The  work  of  constructing:  the  hi-idtre  luis  heeii  cairied  on   in  a  com 
mendahle  and  etTieient  inanner.  with  the  result  that  apparently  ;i  very 
well  constructed  structure  has  been  huilt. 

Durinfr  the  eonstriu'tion  of  the  piers,  one  ol'  the  caissons  failed,  caus- 
in<r  considerable  extra  expense  to  the  foundation  contractor.     Several 
unifpie  methods  have  been  employed  in  the  construction  of  this  bridfre, 
and,  while  none  of  them  are  new,  they  have  no  (hnibi  ejial)led  the  con 
tractors  to  erect  poiiions  of  the  structure  iiuickly. 

The  rea<ler  is  referred  to  articles  in  the  Weslein  (  onsiruclion  .News 
issues  of  April  ID,  1!)2S.  jnul  Se]»teniber  "Jo.  1!I2S.  foi-  details  of  con- 
struction. I>i-iefly,  the  outstandinir  featui'c  of  construction  was  the  use 
of  precast  concr4'te  ffo«n-  slab  for  the  lon-r  reinfoi-ced  concrete  approaches' 
This  method  enabled  the  consolidation  of  concrete  pourinj;  operations 
to  a  central  plant,  and  made  the  use  of  false  work  tmnecessnry. 
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The  pTPncral  contract  foi-  tlio  l)riclfrc  was  let  on  a  lump  sum  cost  basis, 
plus  10  per  cent,  to  tlie  Raymonfl  Concrete  Pile  Company. 

The  contractor  jruarantees  a  maximum  cost  of  $."),000,000  plus  10 
per  cent. 

The  contract  provides  tliat  the  Toll  liridjje  Company  shall  nol  be 
required  to  pay  extra  if  foundation  conditions  are  more  expensive  than 
the  jilans  call  for. 

Tf  the  cost  is  less  than  $o, 000, 000.  th(»  l)rid<:('  ('oiii|)any  is  to  ])ay  one- 
half  of  savinjr  to  the  contractor. 

A  time  bonus,  penalty  clause  is  included  in  the  contract  to  the  effect 
that  if  the  contract<n-  C()mi)lctes  the  brid'ic  prior  to  the  specified  time  of 
completion  he  shall  receive  $1,200  jier  day  bonus;  and  if  more  time  is 
required  than  the  specified  time,  he  shall  ]>av  the  bridjzc  company  a 
sum  of  $1,200  per  day. 

For  promotion  and  orjyanization,  in  addition  to  the  contract  price, 
SnGT  shares  of  in-eferred  stock  and  22,268  shares  of  common  stock  were 
issued  to  the  Raymond  Concrete  Pile  Company.  Value  of  the  ]))•('- 
ferred  stock  is  fixed  at  $100.  The  value  of  the  common  .stock  (based 
on  the  schedule  of  income  predicted  by  the  Toll  Brid<re  Com))any  and 
computed  on  a  reinvestment  rate  of  0  ])er  cent)  shows  a  present  worth 
in  li):}0  of  $70. oO  ]km-  share.  If  computed  on  a  reinvestment  rate  of  S 
)ier  cent,  a  present  worth  in  1030  is  $54.60. 

Based  on  the  state's  estimate  of  traffic,  these  \alucs  become  on  6  jter 
cent.  $.")2.80.  and  on  an  8  per  cent  basis,  $33. 

b.  Const nici ion  of  snhsfrurfiirc — The  substructure  for  the  coiicrete 
trestle  was  of  two  types.  One  known  as  comiiosite  timber  and  concrete 
pile,  and  the  other,  straiprlit  concrete  piles.  The  piles  were  driven 
from  a  float iufr  driver  havinjr  four  leads. 

The  substructure  for  the  steel  s|)ans  is  of  the  ordiiuiry  ty|)e  of  con- 
crete pier,  restin<r  on  piles  driven  to  firm  foundation. 
The  open  caisson  method  of  sinkinpr  was  nsed. 

c.  Const nicfio)!  of  syprrstrurturr. — The  steel  spans  of  the  sui)er- 
structure  are  beiiii:'  erected  on  shore  and  tloated  into  place  on  bar<i:eSj 
advantape  beinii'  taken  of  the  rise  and  fall  of  the  tide.  '■ 

d.  Misrctlaueoiis  wort;. — Road  ap|>roaches  consist  of  250,000  cubic 
yards  of  road  excavation  and  24,235  linear  feet  of  27-foot  width  pave- 
ment, havinu'  a  thickness  of  S  inches  at  the  center. 

7.     TraflBc  and  income. 

Inasmuch  as  this  bridf^c  is  not  yet  in  operation,  no  data  is  available 
U|)on  which  to  base  infome,  except  by  estimating-  traffic.  A  traffic 
estimate  has  been  made  by  the  en^'-ineers  aiid  officers  of  the  S;in  Fran- 
cisco P.ay  Toll  l>rid<ie  ('\>mpany,  as  follows: 

Ammnl  traffic  diirin;;  first    .voir  of  <))iPi-;itioii :  •,    •       ■  ■, 

I'I<'iisiiro  cars "[.'.V-l.T^Vl 

fomnu'i-fiiil    (lalfic    IHO.OCh 

Estiiiialofl   loll   |icr  iil<»asun'    car    SO  (50 

Estimated    loll    per   coinmcrci.-il   car    1    Ti) 

Estimated   income — 

Pleasure  cars $793,537  00 

Coiiinicrcial    cars  2(»4,lf)2  00 

Totnl  SI. 0.^.7.72!)  no 
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No  prediction  as  to  t'utui-*'  traffic  has  bccii  inadf  hy  the  hi-idj^c  ooin- 
l)aiiy.  Any  estimate  that  can  be  made  is  at  best  very  a|)pr()xiiiiate.  It 
is  probably  eoiiservative  to  estimate  an  averajre  annual  increase  of  ."5 
])er  cent  to  IHaO,  .-ind  "2  \H'r  cent  from  1 !);')()  to  1!>77  when  the  franehiso 
will  expire. 

A  table  indicating  estimated  income  on  this  hridjre  at  .")-year  pci'iods, 
l)i"ovidinLr  the  toll  i-atrs  remain  unchanyfed.  is  as  follows: 

'l\)llll  illcoilK' 

:it  !s(l.(°>(»:ni<l 

Iiicoinc  liii'iimr  .•mdSl.Tri. 

Year                                                                    Iilcjisuro  cars  r-dinmiTcial  cars  ri'siu'ctivt'l> 

1030 $7!t.S.r):i7  .^lifil.T.t'J  .Sl.or,7.7'2!t 

1935 !>|s.(MiO  .■!(m;.(((K>  1.1i'J4.<KM) 

1940 l.(M;r).(l(Kt  .",."..")( M»  1.4L'0.<M>(» 

194.'5_ 1. '_':<.">. (too  41(»,(MM»  1.tU."..(Hl0 

1950 1.4;W.(KI(I  477.(MH>  l.<.tO!l.(MKt 

1955 i..")SO.()(»(i  r>2r),(MMi  -jMoriMKH* 

1960 1.74r).(»0(>       r»7(}.0(MI        2.:?L'1,(MM) 

1900 i.;f_>7,(KM^     (;40.()oo      'j.^Cmmkhi 

1970 2.1.'i(t.000       7(t7,r>(M»       2.s;{7..''>(Mi 

1975 2.:{r.r>.(Mio      7s2.(kki      ;<.i.'{7.o(Mi 

1977  _. •J.t40.(K»(l  SIO.OOII  ."{.jr.O.CHXI 

8.     Operation  and  maintenance. 

The  San  Francisco  l>ay  Toll  l»i-idi.;('  Company  has  estimated  iliat  their 
yearly  cost  of  operation  will  be  as  Jollows: 

OlK-ratiii}:  oxpciisc.   inaintcTiiUHf  and  ta.x .sis;t.L'(;()  oo 

Interest  on  GA  jxt  cent  bonds L'J)2.r>(K)  00 

Interest   on  7  per  cent  t)on(is 14().(M»0  (N) 

Amortization,  federal  income  tax  and  preferred  stock  dividend  re«iuii'e- 

ments    _     __  l'7t.011i(Ml 


Total  .yearly  cost  of  operation ._  !f,S9ri,77*J  Oo 

■"{  pel-  <cnt  participation  by  7  per  cent  bonds n(),(KMI  (M> 


Tola!     -_. ?95o.772  00 

9.     Probable  dividends,  common  stock. 

From  these  figures  it  is  .seen  that  the  estimate  of  )iet  earnings  the 
first  year  of  operation  amoiuits  to  $1()1.!).')7  available  for  dividends  on 
r2().()()()  outstanding.'  shares  of  common  stock,  or  H')  cents  per  share. 

My  198;")  the  amount  available  for  dixidends  on  th«'  common  st(»cl< 
will  have  increased  to  .tLM)S,*J2S.  <ir  appr(»ximately  $'2.'20  |>er  share:  in 
1!»4().  $4()4.22S.  or  $:i.S7  jxm-  share.  in  1!)4M.  when  the  7  jx-r  cent 
debentures  have  been  amortized  and  paiil.  the  operating:  exjx'nse  will 
be  reduced  by  a  sum  of  $1 7().()0().  The  yearly  cost  of  operation  will 
then  be  reduced  to  $770,172. 

The  frross  income  in  lfl4.'^  will  be  $1.. ').")(). 000.  iind  the  net  return  avail- 
able for  divitleuds  on  tlie  common  stock.  $770. S2H.  or  $(j.4.{  per  share. 

Assuminjr  that  the  total  cost  of  the  bridtre  to  the  l)rid<re  compan.v 
will  be  $7.r)00,000.  the  money  available  ff)r  dividends  will  inerea.se  until 
the  net  return  is  IT)  ])er  cent  of  the  orijritial  cost  of  tite  pro.iect 
($7.r)00.00()).  or  $1.12.'S.000.  This  sta^re  will  l)e  reache<l  in  1950.  After 
IfK'iO.  unless  b.v  some  means  the  compan.v  can  show  a  liiLdu-r  cost  than 
;l;7.r)00.000.  the  dividoiuls  will,  tinder  the  law  which  limits  earnin<rs  to 
If)  per  cent,  remain  at  $f>.3fi  f)er  share  oti   120.000  shares  of  comuton 
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stock.  This  assunuvs.  of  i-ourse.  thai  no  moic  ooniinon  stock  Avill  be 
issued.  After  1950  it  is,  therefore.  i)robablc  that  the  ])resent  existing: 
tolls  Avill  have  to  be  lowered  to  comply  with  the  law.  It  is  also  possible 
for  the  brid<re  company,  by  refinancinsr.  to  reduce  their  operatin<r 
expenses  still  more  and  thei-eby  arrive  at  the  1")  per  cent  earnincr  stajre 
before  1950.  and  raise  t)ie  i)re.sent  worth  of  the  common  .stock. 

These  fi^rures  on  tratfic,  income  and  dividends  are  based  on  the  esti- 
mates of  the  San  Francisco  lia.\-  Toll  Bridire  Company.  From  a  study 
of  Section  IV  of  this  report  it  is  estimated  that  the  traffic  using  this 
bridfre  durinjr  the  first  year  of  operation  will  yield  an  income  of 
approximately  -iiCioO. ()()()  for  i)leasure  cars  and  $2] 0,000  for  commercial 
vehicles,  comimted  on  the  same  toll  basis  and  fifruriii":  that  the  added 
convenience  of  a  brid<re  will  increase  the  apparent  available  traffic  b}' 
')0  per  cent.  This  estimate  for  the  first  year  fjives  a  total  <;ross  income 
(if  .$860,000  as  aj^ainst  $1,057,000  estimated  by  the  company. 
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Applyinjr  the  same  rate  of  yearly  increa.se  of  traffic;  viz,  3  per  cent  to 
1950  and  then  2  per  cent  yearly  increase,  it  will  be  noted  (See  Plate 
Xl-at  that  no  funds  will  be  available  for  common  stock  divirlends  until 
19r?7.  and  the  time  at  which  the  maximum  earjiinjr  is  reached  will  be 
deferred  until  about  l!t5S.  Hofer  to  Plate  Xl-a  for  comparative  divi- 
dend curves. 

10.     Present  value  of  investment. 

The  follow  iim  values  assnuHMJ  to  lie  ii])plieal)li'  on  the  eonipletion  of 
the  bridge  : 
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a.  Original  cost. — The  ()ri«riiial  cost  of  the  bridfrc  to  the  San  Fran- 
cisco l>ay  Toll  liridjrc  Company  is  estimated  hy  ilic  biid<re  company 
as  foll(»ws : 

Cost  of  coii8triK-iioii.  NtriK-tures  ami  u|ii)ruach<>8 $.■).,"»< M>,0<K)  <M» 

liinht  of  way l(«>.(KHi  (Nt 

<  >iK'iiiiziiti<.ii.  It'Kal  iiiitl  (orponition  »'.\i)enKe l.'.l.Ofio  oo 

Disc-ouiit  oil   8ecuritl»'8 m\.(nH)  (Ki 

Intort'st  (liiniii?  <-unstruction ."ili 7. i '..')()  00 

KiigitUM-riiiK  and  siipervisiou lit.'.OiM)  (M) 

("(iiitiiiKfiicics    '2~~:2'.H)  (H» 

$7.r)(K>.000  (M) 

li.  l'!sl  iiiiiili  (I  (osl  of  (onsi  ridlifin  of  liii<l;if  hi/  the  siafi  .—W  finaneed 
<<ii  tile  basis  of  (i  per  cent  in>()me  bonds  and  desijrnod  l»y  tiie  state  and 
eonstrueted  on  a  eom|)etitive  biddin'r  l)asis.  the  cost  of  construction  and 
operation  is  as  follows  : 

('osl  of  construetion  in    state: 

I'reliiiiiiiar.v  siirvcys  and  boiinRS $2r»,(XX»  (Nl 

HridK.'s  and  approaches 4.!MKM>(M)  (H» 

liijilit  of  way CO.OOO  Oo 

I-i'Kal  •■xpcnsi' 100.0(M(  00 

Iiitt'i-cst  dnriTiK  consfniction 4'Jo.o(Mi  (ki 

I;iiKiiH'crin>;  and  contiiigrncios.  9  per  cent t-11.0(«»  OO 

:j:ri.<Mi>.(HM)  (M) 
Coxt  of  oiivnition   hy  ittutf 

Adininistratiiiii   and  overhead $.'{0,(MK)  (KI 

Collection  of  tolls  and  operation ."(O.tKM*  (Mt 

.>raint<  iiaiicc  and  rej)air Si.(MK>  (Ki 

InHi-st  on   bonds    ($."1.! >"»(>.( NKI  at   «!  per  ciMit) :;r>7.<HMI  (Ki 

Ann>rtization  bonds  over  HO  vcars  at  4  per  j-ent  over  47  years 44.70<i  tN» 

Insiiran.-e i:\<KM»  (M» 

$r»i7.7<«>  00 

Sjiy   S.'2(MKI0  (Ml 

TABLE    ESTIMATED    TRAFFIC.    INCOME    AND    REQUIRED    TOLLS 
STATE  CONSTRUCTION   AND  OPERATION 

Toll  for 

I'Utixiiif                   ('(iiiiiiniciiil                (>inriiliiiii             itlrnsurr  'I'oll  for 

Yctir                         ritrs                                 rarn                         rT/ira.if                     iiirs  Irurkx 

]1»30                    l.:i(K).(M(0                      mo.OOO                      .-,20.(M»<l                      .2S  1.1(1 

]f>3r.                  1,505,0(X)                    174.000                    .V20.000                    .24  .JM 

1940                  1.740.0fM)                    2(»!t.000                    .VJO.OOO                    .20  .81 

lIH.'i                  2,02.">.00(>                    2:U.(K»0                    .-20.000                     IS  .70 

1!»!-.0                   2!;i4.^.,(MKI                     271.000                     .-.20.000                      I.'.  .Rl 

19.".                    2.-.90.(MI0                      29!I.0(MI                      .-.40.000                      .14  .r,7 

liT.o  2,sc.o.oo(i  :mo.o(mi  .-,40.000  1:;  ..'.1 

inc.-  :{,i(;(i.(MKi  .t.."..ooo  .-.4o.(kmi  i:*  .17 

197(1  .•i4;Ml(MHl  402..710  .-.40.000  .11  .42 

1!)7.-,  H.S('.(MKI0  44.-..tHHi  .-hIO.OOO  10  .3.S 

Av>:.  24.S7r,.0(Hi  2.S.-.9.r.00  .1.300.000  l.".  .W 

CoiiipMriiitr  llic  lulls  wliicli  would  li;i\e  been  ne«c>siir>  bad  the  tirid<;c 
been  financed  In  (I  per  cent  income  bonds  and  constructed  an<l  opw 
ated  bv  the  stnti'.  willi  the  tolls  winch  are  to  be  chartred  by  the  bri.l'.'c 
cojup.Miy.  we  jirrivc  jit  the  follnwiiv-'  comparative  fiirnres: 
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Accraf/c  toll  iimler  xtitle  ojk  ration.  lU.iQ  to  lUll 

rit'asuri'  curt* 1.1  cents    (iiveraget 

Commercial  care 58  cents   (average) 

Tolls  iiiiilcr  itricate  oicnernhii),  t9,i0  to  I'J'iO 

rieasine  cars $0  (JO 

Commercial   cars   1  75 

1950  to  19'>7 
(Ketiirn  limited   to  15  per  cent  by  law  on   .i;7,5(H).(K)()) 

Pleasure  cars -$0  50    (average  I 

Commercial    cars    1  HO    (average) 

/.9J7  to  1977 
( Ileturn  limited  to  15  i)er  cent  on  $7,500,(X)0) 

Pleasure  cars $0  3.S 

Connnercial   cars    1  13 

c.  Capitalized  value  of  total  c.r))ccte(l  nd  earnings.  Value  to  cinnrntin 
sfockhotdns. — If  the  ostiinaled  net  eaniin«rs  based  on  the  first  year 
1  raffle  |)re  iietion  of  the  San  Franeiseo  Bay  Toll  Urido-e  Company,  be 
eapitalized  at  G  j^er  cent  for  the  life  of  the  franchise,  and  the  present 
worth  of  these  earninjrs  coinpnted.  we  find  tliat  the  j)resent  worth  of 
these  predicted  earnin<rs  on  tlie  comnion  stock  is  $i),r)r)2,269.7(). 

This  (ijfnre  means  that  if  the  common  stock  is  to  be  pnrchased  at  tliis 
time  and  the  holders  of  the  stock  are  to  reinvest  the  money  so  ol)taiiied 
at  6  per  cent  interest  in  such  a  way  a?;  to  obtain  income  e(jual  to  the 
pi'edicted  income  from  the  bridue.  they  will  have  to  be  paid  the  sum 
of  ^i),5r)2,2Hf).70.  or  apin-oximately  ^V.).:^n  per  share  for  the  12n.()()() 
shares  of  common  stock  oiitstandiiiti. 

Tn  additio)!  to  the  coiinnon  stock  there  is  ^-J-..")(IO.(H»t)  in  ()l  per  cent 
bonds  callable  at  !().");  $2,(H)0.()()()  in  7  per  cent  bonds  with  an  addi- 
tional 'A  per  cent  |)articipation  in  net  earninp:s  clanse,  callable  at  120. 
and  H<1. ()()().()<)()  in  preferred  stock. 

If  th(^  state  or  county  slionld  desire  to  purchase  the  Inido-e  mikI  the 
value  was  fixed  on  a  basis  of  present  worth  to  the  toll  bridjre  compaii\ , 
the  followinjr  capital  investment  would  be  necessary: 

Purchase  of  common  stock.  120,(XK)  shares .$!),552.27o  no 

First  mortgage  honds.  45,000  at  1.05 4.725.(MM)  ()(> 

Second  mortgage  bonds,  20,000  at  1.20 2,400,(KK)  00 

Preferred    stock 1,000,000  00 

iSI  7.077,270  00 

If  the  common  .stock  holders  are  willino:.  or  if  thr  hoard  of  arbitra- 
tion decides  in  determining  the  i)urehase  price  that  the  money  received 
for  conunon  .stock  can  be  reinvested  at  S  per  cent,  then  the  present 
value  of  the  common  stock  is  reduced  to  a|)proxiuuitely  .-j^-lJ-.tiO  |)er 
share,  and  the  correspondin<r  ])urchase  ])rice  would  be  .+(i,r)()r).:{(i2.  The 
total  capital  investment  refjuired  then  becomes  .+  l-l:,()!)(),o(J2  instead  of 
■tl7.(j77,27(i.  These  fiirin-cs  are  ■.dven  to  show  the  variation  in  value 
to  common  stock  hoblei-s,  dm'  to  a  variation  in  ju.stified  reinvest 
)pent   rate. 

Whether  or  not  the  invest meur  in  the  brick-e  is  on«'  in  which  the 
dcffree  of  risk  <lenuinds  a  (5  pir  cent,  7  |)ei-  cent  or  8  per  cent  rate  of 
interest  is  a  fpiestion  which  nuisf  be  deciderl  before  the  j)resent  worth 
of  the  hi'idire  to  the  commoji  stock  holdei's  can  be  detei-mined. 
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If  llii-  i\r\  .-iiininj/s  as  |)i't'(|iti»'(l  hy  ;i  coiisrrvjitix c  stmly  of  prcsrni 
•'xistiiijr  Irntli'-  hy  this  (Icparliiiciit  he  capilali/.cd  at  (i  \>or  oont  for  the 
lift'  of  tlu'  fi-aii<*liis(>.  wo  fiml  the  prosciit  worlli  of  tho  comiiioii  stock 
is  .+*i,:{:^2.4i>(i. 

TRAFFIC    INCOME    ESTIMATED    BY    STATE 

IlirODir  III'  'inn  'I'litnl  y,  vl 

)  ff/r  lilrasiirc  itli!<  rimiiiirrriiil  tarn  incomr  hlrntin. 

1!K{0  .S<;r.O.(MK»  S'JKMMM)  $860,000  ?fl5S(l(i 

1!Kr»  7."i;!.(MH»  li4;>.000  !K»r(,(¥M»  4().2(M> 

if>4o  sT.'.oiHi  2s:i.(XM»  i.ir)7.<Mi(i  201.200 

104.".  1.010.000  .•{li7.(HMl  ].:VM.(Hn*  .-.."^S.OOO 

iir.o  i.i7r..(MM)  :;7!>.o(K>  i.r.r.4.(Kio  77rt.ooo 

19.'.".  1,300,000  41S.O<»o  1,71S.0(M)  *»30.O0O 

moo  i.i.-^o.ooo  4r.L'.(ioo  i.sn2.o(K)  i.i2.').ooo 

lfM">r.  l..".V0.(J0O  .^.10.(KMI  '2.(H>0.0OO  1.12.\0(Nt 

1070  i.74."..oiK»  r.(;;?.ooo  2.30s.0(n»  i.i2ri.ooo 

107.".  1.0.30.(H)0  (;22.<MH»  2.."..''.2.(MHt  1.12.".«KI0 

1077  2.0.".0.000  r.4(;.(KHi  2.r,!l(i.(KHl  1.12."i.00O 

If  ail  S  percent  rale  is  a|)|»lie(l  lu  the  reiiivestetl  i-eliini  from  coinmoii 
slock,  then  tlio  jirescut  wortli  heeoincs  .i!;i.fl.')8.;m . 

From  the  fi«;ures  privcii  it  is  seeji  tliat  tlie  three  methods  emi)loyo<l 
to  fifrnro  value  are  as  follows: 

Co.st  of  ronstniotion  to  rninpany S^.^OCOOO  00 

Cost  of  construction   by   stale • .^..04<i.fM)0  (HI 

I'ri'si'iit   wnrtli   t'>  coniiiuiii  slockholdors  on   prospeftivp  income  bn.sis 
( T{.is«>(l  on   Sjui   Kiiinciscr)  I?ay  Tf)!!   Kridgo  Compiiny's  traffic  pre- 

fli<-tion)    Ct  i>cr  cent  rcinvcfitnicnt   rate 1 $17,077,270  00 

8  fHT  cent   reinvestment   rate 14.000,3<S2  (HI 

I'resent  worth  to  common  stockholders;  income  basis  (Based  on  traffic 
pre<licted  Iiy  the  stated 

r»  per  cent   reinvestment   rate .'<14.4.'">7.40<>  (Ni 

S  per  cent   reinvestment   rate 12,0S.'{..'ill   (K) 

These  fij^ures  Jire  priven  to  show  llie  relative  effect  of  different  a.ssuTn|)- 
lion.s  as  to  a  fair  interest  return  on  a  loll  hridyre  investment  on  its 
value  1o  sloekholdei-s. 

11.     Summary  and  discussion  of  acquiring  and  operating  by  the  state. 

a.  Methods  of  ac<iuiring. — The  San  Mateo-IIayward  Bridge  is  not 
now  on  the  hiprhway  system  thouph  it  is  to  he  a  very  important  connect - 
injr  link  hetween  routes  f)  and  68.  To  aeqnire  this  hridpre  the  state 
would  first  set  up  neeessaiy  lejral  machinery  to  provide  for  its  aequisi- 
lion.  It  is  assumed  that  the  stale  has  lieen  jriven.  at  Ihe  time  of  pur 
chase,  the  ripht  to  finance  and  purchase  private  toll  hridpres  hy  issuiufr 
income  honds.  Ilavinp  declared  the  acquisition  of  thi.s  bridfre  a  jiuhlic 
necessily  the  .state  mi^rht  first  o|ien  nepfot iati<"ns  with  the  toll  hri(l<re 
company  to  purchase.  Failinp:  to  a«rree  on  a  proper  purchase  price,  the 
necessary  action  would  have  to  he  taken  to  acquire  the  hridpre  hy  eon- 
ilemnation  or  otherwise.  Tn  eonsiderinp:  the  purchase  of  this  bridpe 
attention  is  drawn  to  the  foUowinfr  clause  in  the  franchise  prranted  by 
San  Mateo  County  to  the  Dumbarton  lirid^e  Comiiany.  prior  to  tin 
construction  of  the  San  ^Mateo-IIayward  Bridge. 

"Section  H.  I)niin>:  the  periiwl  of  fiftj  (.10)  years  from  ami  iift<r  iIk-  effective 
date  of  tills  ordinance,  the  county  of  San  Mateo  will  not  erect,  construct,  own, 
hold,  operate  nor  mainl;iin  from  any  part  or  pinie  in  '■aifl  county  of  San  Mateo 
acr(.ss  San  Francisco  Hay.  without  first  piirchasinK.  in  the  nianner  pn.vi»leil  by 
Seeti..n  '2^*i<\  of  the  political  ('ikIc  t.f  the  State  of  California,  the  toll  hridjci-  t<.  !>«• 
erivted   and   e««ns|rui-tiMl   l.y    tin-   frani-hi>-e  Krante<l   herein." 
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1).  Sumnitirji  of  raluis  <nt  irJiich  to  hast  purchase  ijrice. — Three  gen- 
eral metliods  of  computing'  value  have  been  shown  as  followt: 

l._.post  (if  const  ruction  to  tin-  S:in  Francisco  Wny  T(.ll  Bridji"'  Company     .$?,.")(  Mi.ni  mi 
2. — Cost  of  reproduction  by  tlio  State  of  California    (fiuanctnl  by  0  per 

cent    income    lM)n(ls  ) i>.!Mt>.(MMi 

.'..-  I'resent  worth  basid  on  predicted  iucomo  : 

:i.      Based  on  income  iiredictrd  liy  (lie  Snu   Francisco  I'.ay  'I'.dl   Hrid(,'i' 
Company 
Computed   on    the  basis   that   ♦>   iH-r  cent    is  an   e<iuitable  rate   on 

wliich    tlie   stockhohh-rs    can    reinvest    t"unds_ lT.(i7T,"_'7<l 

Computed  on  the  basis  that  (i  per  cent   is  an  e<iuitable  rate  on 

reinveste.l     funds 14,G"J0,;{(>2 

li.     Hased  on  income  predicted  by  this  department — 

On  G  i)er  rent  reinvestment  basis 14.457.490 

On   8   per  cent    reinvestment    basis 12,(>S.'i,811 

c.  Method  of  financing  hi/  the  state. — The  method  of  financing  pro- 
I'o.sed  is  by  issuino:  ineomc  bonds  .seenred  by  income  from  tolls  as  out- 
lined hereinbefore. 

DUMBARTON  BRIDGE 

2.     General  data  and  information. 

a.  General  (Uscription  of  the  project. — The  Dumbarton  Bridge  is 
reached  from  the  west  l)y  county,  roads  leading  oul  tfoiii  Redwood 
City  and  Palo  Alto  and  on  the  east  the  approach  to  the  bridge  is 
through  Newark  and  Centerville.  The  state  highway,  route  2,  passes 
through  Kedwood  City  and  Palo  Alto  and  runs  into  San  Francisco 
via  Colma.  At  Centerville  there  are  two  county  highways,  one  run- 
ning north  through  Alvarado  to  San  Leandro  and  the  other  to  Niles 
on  tlie  state  highway,  route  "),  opposite  the  mouth  of  Niles  Canyon. 
In  order  to  connect  with  the  county  highways  described  the  bridge  com- 
pany built  r).4  miles  of  road  witli  a  24  foot  widtli  of  oil-macadam  sur- 
facing across  the  tidal  lands  at  both  ends  of  the  bridge.  Until  the  San 
Mateo-IIayward  Bridge  is  completed,  the  Dumbarton  Bridge  is  the  only 
means  of  crossing  San  Fi'anci.sco  Bay  by  a  bridge  and  it  directly  serves 
tratiHc  coming  through  Niles  Canyon  from  the  interior  Avhich  is  bound 
for  the  San  Francisco  peninsuhi. 

Tlie  bridge  itself  consists  of  eight  22r)-foot  through  steel  truss  spans, 
one  228-foot  steel  lift  span  and  4:i00  lineal  feet  of  concrete  and  steel 
trestle  approach.  The  width  of  roadway  is  24  feet  between  curbs. 
The  clearance  above  highwater  for  the  lift  span  in  its  raised  position  is 
l^o  feet.  Plate  XII,  which  follows,  shows  the  general  dimensions  of 
the  bridge  and  Plate  XIII,  followino:  subsection  'Mx.  page  95,  the  gen- 
eral location. 

b.  Name  and  address  of  owning  coinpaini  and  ofJui(ds.—T\n'  i)ridge 
\%  owned  by  the  Dumbarton  Bridge  Company,  located  at  721  Crocker 
Building,  San  Francisco.     The  officers  of  the  company  are: 

J.  P>.  McCargar.  president;  R.  S.  Shainwald,  vice  president;  E.  H. 
VViel,  vice  president;  Crocker  National  Bank,  treasurer;  H.  N.  Baker, 
secretary.  Directors:  W.  ^V.  Crocker,  San  Francisco;  E.  11.  Wiel,  San 
Francisco;  J.  B.  McCargar,  San  Francisco;  R.  S.  Sluiinwald,  San  Fran- 
ei.sco;  J.  G.  Sutton.  San  Francisco;  G.  R.  Walter,  San  Francisco;  J.  L. 
Harrington,  Kansas  City;  G.  T.  Cameron,  San  Francisco;  Herman 
Phleger.  San  Franei-sco. 
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c.  Othir  in  (11)1  it  If  s  oinn  il  .—'V\\\s  ('(»iii|)aiiy  <i\\iis  no  other  propcrtii's 
()|)erati'(l  for  income.  Their  offiee  is  also  the  headquarters  for  the  Cali- 
•"ornia-Arizona  I'.ridjre  Comi)any,  ovnors  of  the  Ehrcnburg  Bridge, 
and  many  of  tlie  officials  of  tlie  Dumbarton  Bridge  Company  are 
affiliated  witli  the  olliei-  compjiny. 

3.  Organization  of  the  project. 

a.  l-Jfiiljj  hishjii/.  A  c()r|)oration  kiioAvn  as  the  Duuiharlon  Highway 
Bridge  Corporation  Avas  incorporated  under  the  laws  of  California  in 
1}<2."{  for  the  purpose  of  consti'ucting  a  bridge  at  the  same  location,  but 
it  was  unable  to  complete  the  financing  and  no  work  was  done.  In 
conse((ucnce  its  franchise  was  forfeited.  This  corporation  sold  $172,700 
par  value  of  its  ca])ital  stock  to  the  ]iublic  to  net  itself  Hi)  per  cent  of 
|)ai-  value  or  $1.'{8,1()0.  The  I)und)artun  Bridge  Company  was  then 
formetl  by  a  grouj)  of  San  Francisco  business  men  for  the  purpose  of 
conslructing  tlie  bridge  and  a  new  franchise  was  granted  to  J.  L.  Har- 
rington by  San  .Mateo  County.  Xovend)er  20.  1!)24.  Plate  XI 11.  which 
follows,  shows  the  layout  of  the  bridge  and  its  approach  roads. 

b.  Corpunift  hisfoijf. — The  l)nnd)ai-ton  Bridge  Company  was  incor- 
porated under  the  laws  of  California.  Xovendiei-  21,  1M24.  with  an 
authoi-ized  capital  stock  of  2.')().000  shares  at  $10  par  value  each.  The 
j)urj)ose  was  the  construction  f)f  a  briilge  over  the  lower  ]>ortion  of  San 
Francisco  Bay  between  points  designated  in  the  ai)i)lication. 

The  new  company  agreed  either  to  issue  its  own  stock  at  $.")  pei-  share 
in  return  for  4he  amounts  ])aid  in  by  the  stocklioldei's  of  the  old  corpo- 
ration or  to  refund  them  sO  per  cent  of  the  amounts  in  cash. 

Permits  t«»  issue  a  total  of  2:?f).lHl  shai'cs  of  its  capital  stock  have  Ix-en 
granted  by  the  ('o!-i)oi-ation  Commission,  the  stock  to  be  given  for 
services  or  for  cash,  at  a  price  of  .$.")  pci-  share  to  net  the  companv  the 
same   amount. 

c.  Franchif^ s  ohhiinxl. — A  franchise  for  .")()  years  was  granted  by 
San  .Mateo  County  t(»  Jrdin  Lyie  llarrinj^ton  for  the  pui-))Ose  of  o))erat- 
ing  a  toll  l)i-i(lL'e  across  San  Francisco  \\i\y.  The  franchise  was  later 
assigned  to  the  l)und)ai'toM  Bridge  Company.  A  prr)vision  of  the  fran- 
<•hi.se  states  that  the  county  cannot  own  or  operate  a  bridge  across  the 
bay  during  the  life  of  the  framdiise  without  first  purchasing  this  bridge 
in  the  HuiniUM"  prescribed  by  law.  A  copy  of  the  franchise  is  appended 
to  the  report. 

4.  Financing  the  project. 

a.  Cnpifdl  slock. — The  capital  stock  of  the  company  consists  of 
2.')0.()00  shares  of  common  stock  authorized,  and  2.'{9.1fi7  shares  out- 
standing. The  rec(»rds  of  the  <-orporation  c(»mmissi(»n  show  permits 
irranted  for  the  following  amounts  of  stock: 

It   slijirt's  issiii'tl  to  tlu'  iii«-<'r|Miriit">i*s 
lso.o(M>  shares  to  III"  sold  jit  $."1.00  p.-r  .>;lijiri-  to  ii»-t  $r..(Ml 
'J.'MMM)  slinn's  to  go  to  ,T.  I,.  IlMniiiKton  for  sorvici-s 
.'W.Ki"  slums  to  Im>  sohl  to  r<'it:iiii  stofklioldi'iT*  nt  Sri.tMi  |MT  shan-  ti>  ii't  $.'>.(«) 


2;i9.i.si 


The  issue  of  the  stock  is  protecte<l  by  escrow  provisions. 

b.  Fuiith'd  flehf. — Xine  hundred  thousand  dollars  jiar  value,  first 
morti.'age.  (it  per  cent  serial  gold  bonds  were  isstied  in  1925  at  98J. 
They  were  underwritten  to  net  the  company  9'i\.     The  total  bond  dis- 
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r-ouiit  and  expenses  as  shown  l)y  the  book's  of  the  company  amounts  to 
.■*i65,;2();{.!>7  and  is  aHoeated  as  follows: 

Chai-Ked    to   const nietion $10,118,ri9 

Charged  to  oi)erntions  in   i;»27 5,152.00 

Shown  ns  n  (lofcncd  asset.  ll>-.*n-27 4!U»0.S.:',.S 

The  net  amount  of  cash  received  from  the  sale  of  bonds  was.  tlierefore, 
^S."U.7.i().():{  and  the  acTnal  fate  of  in.terest  |);iid  about  7. .'5  pov  cent  on 
the  cash  received. 

The  bonds  mature  to  the  amount  of  $2."), ()()()  p<'r  year,  l!);iO  to  MV.i'.i 
inclusive,  and  .^oO, ()()()  pei-  >-ear.  ID.'il  to  1!)49  inclusiNc.  Tliey  are  call- 
able at  any  time  at  !().')  and  accrued  interest. 

c.  Other  sources  of  income  for  const rucf ion.- — A  study  of  the  balance 
and  income  sheets  of  the  company  indicates  that  in  addition  to  the 
receipts  from  bonds  and  stock  sales  about  $84, ()()()  has  been  invested  in 
the  property.  This  amount  lias  been  raised  throuoh  notes  and  I'citivest- 
ment  of  earninp's. 

5.  Preliminary  investigation  and  design. 

a.  I  nrestiffofion  of  I  If  sife.—So  definite  information  has  been 
obtained  reo:ardin*r  the  i)reliminary  investioat ions.  Tlie  books  of  tlit> 
company  show  that  .t"),()00  was  ))ai([  to  Ilealy-Tibbits  Construction 
Company  contractors,  on  the  foundation  woi'k.  for  di-ivino-  test  ))iles  and 
makin<r  wa.sh  borinjrs. 

b.  Enf/incers. — The  brido-e  was  built  according:'  to  the  designs  of 
JIarrin<rton.  Howard  and  Ash.  for  whom  Frank  .M.  Cortelyou  was  the 
resident  enjrineer  in  charjic  of  construct  ion. 

c.  Final  (lesif/n.  plans  and  qu<rntities. — The  plans  adojjted  were  foi"  a 
structure  sui)ported  upon  pile  foundations.  Across  the  deeper  poi'tion 
of  the  bay  there  are  steel  truss  spans  on  concrete  piers  which  are  sup- 
ported by  timber  i^ilinjr.  The  remainder  of  tlie  structure  is  a  trestle 
with  concrete  i)iles,  steel  strinirers  and  concrete  floor  slab,  the  steel 
strinjrers  supi)ortin^'  the  forms  for  the  Hoor  and  makino-  the  drivinir  of 
pile  falsework  unnecessary. 

There  are  about  2270  totis  of  steel  in  the  truss  spans  and  towers,  1)2 
tons  of  machinery  and  ri<i:iiin<r  and  2S7  cubic  yards  of  concrete  in  the 
counterwei<rhts.  There  are  {>271  cubic  yards  of  concrete  in  the  pier 
ba.ses,  2006  cubic  yards  in  the  shafts  and  20,.").'n  lineal  feet  of  founda- 
tion piliufi:  measured  below  the  ba.se  of  the  juers.  In  the  4."U)0  lineal  feet 
of  approach  trestle  there  ai-e  ftl2  tons  of  steel  strinoei-s. 

6.  Construction  data. 

a.  Contracts  airarded. — Th<'  ^loore  Drydock  C()m|)any,  of  Oakland, 
was  the  contractor  on  the  steel  work  and  the  Ilealy-Tibbits  Construc- 
tion Company  of  San  Francisco  on  the  pier.s,  concrete  pile  trestle  and 
deck.  Other  contractors  were  employed  on  .smaller  contracts  involv- 
ing dredfjinfr,  ^radinpr  and  surfaciu'--  api^roach  roads  and  other  mis- 
cellaneous work. 
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TIh'  Ixioks  of  tilt'  i*<>iu|)<my  show  ilic  followinf?  oonstruction  costs: 

St.M'l    work $45».Hn{l 

Piers    350,338 

Concivte   piling    IGG.li.HO 

Cumrt'te  mps,  (liaiihrugins 144,094 

Dr.iJKiiiK   ;in(l   KrjKiinjj 137,33:i 

I'liviiiK    (l>ri(iKi->    lOtJ-S.')*; 

Kxciiv;iti..|l    7l',t>l>t; 

Ueiiif-.tciiiK  stfel :M.*iM 

Ui|irii|i.   jii-iiiiiii)    iticrs  aii<l   «'ii(1k Uii,i)56 

( '<iii>( i-iictii>ii  and  inaintenanct*  of  dredged  channel 20,300 

Culverts     20.M2 

Wood   piling L'O.-'i'JS 

IVnci-s 30,10i« 

I'aviiiK  bridge l.'5.1»3U 

Ut'snrfacing    road    Ii7,7(i7 

Road  consfrnction : U'J,7r)l 

I'ainliiiK     H.iH)T) 

Motive  power,  lighting,  toll  houses  and  fenders 15,941 

.Miscill.'uu'oiis    incidontal     itcnjs ti.G5.S 

$1,('kS3,25S 

1».  Const  ruction  of  snbsl  ructurv. — Tlic  piers  sire  of  roiicrctc  siip- 
poi'tcd  uj)0)i  piles  and  eonsist  of  two  .sections,  the  iipi)er  or  shaft  sec- 
tion about  31  feet  hi<rh  of  the  (liiinb-lx'll  type  and  the  rectangular  base 
section  of  varyiii};  heights  \\\)  to  43  feet.  Timber  cribs  were  sunk, 
excavated  and  the  foundation  ))iles  driven  inside  tliem  to  about  40- 
foot  iienetrafion.  A  concrete  seal  was  tlien  placed  by  means  of  a 
Iremie  up  to  a  point  about  20  feet  below  low  water,  after  which  the 
crib  was  unwatered  and  the  rest  of  the  i)ier  jilaced  in  the  dry.  The 
lower  portion  of  the  crib  was  left  in  place.  This  data  was  taken  from  a 
statf  article  in  the  Engineering  Xews-Kecord,  November  25,  1})26. 

c.  ('o)ist ruction  of  sujx  rsfructurc—Thi'  same  article  <lescribes  the 
erection  of  the  steel  truss  s|)aiis  which  were  erected  on  the  shore  and 
Hoate(l  into  i)lace  on  barges. 

'i'he  construction  of  the  a])proach  presents  no  unusual  features.  Con- 
crete piles  were  driven  and  capped,  the  stringers  placed  on  the  ca])s  and 
the  floor  slab  placed  on  forms  supported  by  the  stritigers. 

7.     Traffic  and  income. 

a.  I'nscnt  trofjir  and  inconu . — Heferenre  is  made  lo  tlu'  tabh'  in 
Section  IV,  p.  3JI.  showing  transbay  v»'hicle  traffic  for  July,  1928,  its 
origin,  destination  and  route  across  San  Francisco  May,  one  route  being 
via  the  Dtnnbarton  P>ridge.  The  ])resent  yearly  traffic  over  the  bridge 
is  on  the  order  of  400,000  vehicles  |)er  year  and,  as  the  table  shows,  about 
67  per  cent  of  this  Irallic-  is  between  the  east  bay  districts  and  points  on 
the  peninsula  south  of  San  Carlos  which  include  Redwood  City  and  l*alo 
Alto.  The  income  from  tolls  in  1!)27  was  .$ir)!).Hr)4  according  to  the 
income  statement  of  the  comjiany.  but  as  jiermission  was  granted  them 
to  increase  tolls  in  lfl2><  the  iiulicatiojis  are  that  the  income  for  192S 
will  exce<'d  that  of  1927  considerably.  The  detailed  traffic  figures  to 
date  have  not  been  obtained  as  it  is  thought  they  have  little  bearing  on 
the  estimated  future  traffic  for  reasoiis  to  be  stated. 

b.  Estimated  futurr  income. — It  seems  evident  that  the  opening  to 
traflii*  of  the  .San  .Mateo-Hayward  Hridge  will  have  an  important  elfect 
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upon  tnirtir  iixcr  the  I  )iiiiil>iirt(iii  liridLif.  Tlic  iiiiioiiiit  of  tiMllic  now 
iisinir  the  Diinibjirlon  lirultre  whifli  will  Ix-  divcilcd  to  the  th'w  ln-idpfc 
riiii  only  1)0  (*oii.)('flui-('(l.  Some  idcn  ol'  the  |)ossil)iliti('s  in  this  respect 
Mi.iy  he  luid  from  a  study  of  the  oi'iirin-destination  fiirui'es  for  tratTie  now 
cTOssinjr  the  hrid<,'e.  It  is  ((uite  likely  that  the  new  bridjie  will  divert 
the  major  portion  of  the  tratfie  between  points  north  of  Xiles  on  the  east 
side  and  ])()ints  north  of  IJelinont  on  the  west  side  of  the  bay,  which  now 
crosses  via  the  Dumbarton  Uridjie  amountin«>'  to  possibly  ."}()  i)er  cent  of 
its  i)resent  traltic.  If  its  api)roach  roads  are  maintained  and  improved 
to  provide  somethinji'  like  the  same  ease  and  comfort  of  travel  as  the 
other  bridfre  apin-oaches,  tlie  travel  to  and  from  points  south  of  San 
Carlos  should  continue  to  use  the  Dumbarton  Brid<i:e.  It  has  been 
ar<rued  that  the  p-eneral  stimulation  to  travel  throu<rh  the  openinp:  of  a 
new  hi-idfj'e  and  the  |)reference  of  many  travelers  to  <ro  one  route  and 
return  anothci'.  will  add  as  much  tratlic  as  ttit>  )iew  hrid<i'e  will  take 
away. 

The  |)i('dicted  increase  in  traffic  durinj;  the  life  of  the  franchise  can 
oidy  be  assumed  to  be  the  natural  increase  due  to  the  growth  of  the 
communities  served  and  the  jreneral  increase  in  auto  traffic. 

8.  Operation  and  maintenance. 

a.  (l(  n<  lal  and  adininistratice. — This  item  which  includes  head  office 
salaries  and  expenses,  lejial  and  advertisinii'  costs,  amounted  to  $l().2(i() 
in  li)27.  (ISee  condensed  operatinjr  .statement,  p.  99.)  The  cost  of 
advertisin<r  was  about  $10,r)()0,  which  is  hi<;h  and  is  jirobably  due  to  the 
extensive  work  of  sipnin<r  the  approach  i-oads  to  the  bridge  which,  owing 
to  theii-  lack  of  continuity  were  hard  to  follow.  It  is  ))robabIe  tliat  the 
cost  of  advertising  can  be  reduced  by  half,  as  an  average  for  future 
years,  making  the  total  foi-  general  and  administrative  around  $11,000. 

b.  Collection  of  tolls. — The  total  for  1927  covering  items  which  seem 
to  come  under  this  heading  was  $17,914.  No  material  change  in  this 
tii^ure  would  be  expected  in  future  years  under  conditions  similar  to 
the   present. 

c.  Mdinlnunu  ('  (uul  rcixiirs.-  -TUr  7) A  miles  of  approach  roads  built 
as  a  part  of  the  bridge  |)roject  are  constructed  by  filling  over  the  tide- 
lands  and  surfacing  the  embankment  with  oiled  gravel.  There  has  been 
considerable  settling  and  sloughing  of  the  fill  which  should  decrea.se  as 
it  becomes  comi)acted.  It  is  thought  that  the  maintenance  of  the  i-oads 
will  cost  about  $.')()()  ])ei-  mile  per  year  as  an  average. 

The  cost  of  rei)airs  and  renewals  on  the  bridge  itself  will  be  mainly 
foi-  painting  the  steel  and  the  renewal  of  fenders.  The  average  annual 
cost  is  estimated  to  be  $;],r)00. 

d.  Ivaurauce  and  ta.rea. — The.se  are  shown  on  the  1!)27  income  sheet 
as  amounting  to  $11,112.77. 

9.  Interest  and  amortization. 

a.  Interest  on  funded  debt  and  working  capital. — Annual  interest  on 
the  $900,000  par  value,  fii  i)er  cent  bonds  amounts  to  $r)H, .lOO  and 
besides  this  there  would  be  interest  on  the  $84,000  of  other  funds  given 
in  4c,  p.  9:").     Figuring  the  .same  rate  of  interest  on  this  amount  as  on 

7  — i;4!t.-.l 
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the  Ixinds  as  an  approximation  only,  llic  total  annual  iiitercst  is  j|!(i4,!>H(). 
It  is  assumed  in  fi<rurin«r  i'utun'  opcratiiifr  t'Osts  that  this  same  rate  of 
intoivsl   will  continue  thron^dioiit  the  lil'e  of  the  franeliisc. 

In  addition  to  the  inteiTst  an  amiual  sinkijijr  fund  payment  must  he 
provided  which  will  i-etire  the  full  amount  of  borrowed  capital. 
Altiioujrh  tlie  honds  mature  hefrinnin<;  in  IfK^O  and  are  finally  retired  in 
1!)4!),  it  is  |»i-oper  for  pnrjioses  u\'  estiniatinjr  the  net  returns  throujrhout 
tile  life  of  the  franchise,  to  assume  the  final  retirement  of  all  money 
invested  or  boi-rowed  at  a  uniform  animal  rate  from  the  time  the  bridfje 
is  opened  to  tratlHc.  In  this  case  the  |)ei'iod  for  amortization  <d"  the 
cost  of  the  property  will  be  taken  to  be  48  years. 

b.  Diridoids  to  slockhohlrrs. — In  1927  there  was  $S.2(j4.()!)  net  earn- 
in^rs  available  for  dividends.  This  jrives  a  retni  ii  of  about  0.H5  per  cent 
on  the  par  value  of  the  issued  capital  stock  or  O.tii)  i)er  cent  on  its  book 
\alne.  As  luis  been  stated,  the  future  earniiifrs  are  uncertain  owinsr  to 
tile  opening  of  another  transl)a.v  bi-idire  next  spring:. 

c.  I'ian  (if  (nnorfi:iit  nil.  —Thr  annual  allowance  for  amoit i/.at ion  of 
both  the  cost  of  the  property  and  the  bond  di,sco»\nt  is  appro.ximately 
the  total  cost  divided  by  the  remainin<r  life  of  the  franchise  or  the 
period  of  matnritv  <»f  the  bonds.  Tliis  is  the  "strai<rht  liiu*  nu'thod" 
of  ti^Miriuir  depreciation.  If  placed  in  a  sinkinjz  fund  at  4i  per  cent, 
the  $4."i.l4()  chai;i:e(l  off  foi-  dejireciation  would,  if  continued  in  force 
throufrhout.  amortize  the  cost  in  about  27  years  instead  of  a  jjossible 
48  yeai's.  Tjikewise  the  bond  discount  would  be  written  otT  .somewhat 
ahead  of  the  avei-ai^c  of  maturity  of  the  bonds. 

The  annual  dei)osit  in  a  sinking:  fund,  with  iulerest  com|»ounded  ai 
4i  per  cent,  wliicli  will  amortize  the  prop«'rt\  cost  ( >|i2.124.S2(h  in  4S 
years  is  about  .1?l:},20(). 

There  follows  a  conden.sed  operating.'  statenu-nt  for  1!I27  wliicli  has 
been  i-eferred  to  in  the  above  discussion. 
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DUMBARTON  BRIDGE  COMPANY 

Condensed  operating  statement,  January   14,  1927,  to   December  31,  1927 

(Jioss  inooiue,   tolls -■ .$ir)r>,8r)4  71 

Opr-iMtiiiK  cxpensps  : 

Saliuios  niid  wagos .$16.0i>4  41 

Supiilies  ami  in iscelln noons  expense 1,335  7S 

liisiiiaiici'  and   taxos 11.112  77 

Kopairs    and    maintenance 103  98 

(lenciiil   and  administrative: 

Adv.-itising   10.478  50 

Salaries    2.344  70 

legal  expense 1.164  50 

Miscellaneous  expense 2,272  84 

Total  oost  of  operation 44,907  48 

Net  operating  profit "_ $114,857  2:i 

Iiitcnst   on   bonds $56,062  50 

Interest  on  bank  loans 880  47 

Amortization  of  bond  discount 5.152  00 

Amortization  of  property 43,145  68 

$105,240  65 
1..SS  utlier  income 907  3P, 

Total   interest  and  amortization 104,243  32 

$10,613  91 
Federal  income  tax  on  bond  interest  and  earnings 2,349  22 

Net  earnings  available  for  dividends $8,264  69 

The  net  earninjrs.  if  a  sinkiuj;  fund  method  of  amortization  is  used 
to  jrive  e(|ual  annual  payments  over  the  48  years  remaining  franchise 
life.  Avoukl  be  about  $:?H,0()().  This  aiuoiuits  1o  about  3.2  per  cent  on 
the  book  value  of  the  stock. 

10.     Present  value  of  the  investment. 

a.  Oriijiiial  cost. — The  actual  book  cost  of  Dumbarton  Bridge  Com- 
pany's property  to  December  81,  .1927,  was  : 

Construction  cost  of  bridge  and  approach  roads $1,683,258  57 

Supervision   2.31,6.30  66 

Interest  on  Ixvnds 90,186  26 

Amortization  of  l)ond  discount  and  expense 11,017  11 

Insurance  and  taxes 10,365  52 

Org.inization  and  head  office 39,504  08 

Legal 2,529  52 

$2,068,497  72 

Right  of  way 40,104  77 

Mridge  fixtures,  tools  and  equipment 11,689  32 

Offici'  furniture  and  fixtures 851  25 

Total  iiroperty  without  <lepreoiation $2121143  00 

(Depreciation  value  $2,078,198.27) 

b.  (UtpiiaJizid  i'(iJhc  of  net  earninfjs. — On  the  assumption  tliat  the 
average  earnings  for  the  period  of  the  franchise  may  be  represented 
by  a  yearly  total  of  .^160,000  to  begin  with  which  increases  at  an  aver- 
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jijrc  late  ol'  .!  pel-  edit  t-vory  vear,  the  i)rt'st'iit  worth  of  the  earnings 
would  he  about  $4,000,000. 

'Pile  prt'sriit  worth  of  tlic  axcra-.'!-  ('<»st  of  opcratiufr  cstinuited  to  hv 
■tlKiOOO  per  year,  is  $1,800,000. 

The  capitalized  value  of  jiet  earniujrs  woidd,  therefore,  he  the  differ- 
enee  between  these  two  lijrures  or  $'J. 1200,000.  In  order  to  jyet  back 
the  $.')  |)er  share  of  capital  stock  at.Jhe  end  of  the  franchise,  a  sum  of 
only  $7."{.()()0  would   have  to  be  invested  at   (i  per  cent   interest. 

c.  I'Jsliniatdl  cosl  to  Hn  stair. — A  study  of  actual  bid  jjrices  ou  the 
con.struetion  work  and  quantities  of  major  items  indicates,  as  in  the 
case  of  the  other  bridp-es.  that  the  actual  cost  was  not  excessive  but  some- 
what hi<;lier  than  would  be  expected  on  state  work.  Interest  on  bonds 
would  be  lower  and  there  would  be  no  orpfanization  expense.  The  cost 
to  the  stale  is  estimated  to  be  about  $1,795,000. 


EHRENBURG  BRIDGE 

2.  General  data  and  information. 

a.  (Jtiurdl  (hsfiijjliiin  of  Ihi  proj(cL — The  toil  l)ri(lj,'c  at  Khrenburg 
which  crosses  the  Colorado  Kiver  is  an  intei'state  bridjre  and  is  a  con- 
uectiiifr  link  between  the  ^lecca-lMythe  road  (California  state  highway 
route  64)  and  the  Ehrenburir-Phoenix  road  in  Arizona.  This  route  is 
th(!  shortest  one  l)etween  Ijos  Angeles  and  Phoetiix  but  has  the  least 
traffic  of  any  interstate  route  crossing  the  Colorado  Kiver.  The  con- 
ditions have  been  described  in  Section  IV  above. 

Tiie  bridge  is  ll-')!)  feet  long  and  consists  of  five  lJK)-foot  steel  s|)ans  on 
concrete  piers  which  rest  on  haid  gravelly  material.  The  width  of  the 
roadway  is  20  feet.  Jn  the  spring  of  10l2f^  one  pier  was  wa.shed  out  by  a 
flood  and  a  ferry  has  since  been  in  operation  pending  the  reeonstrtiction 
of  the  i)ier  and  two  steel  sjjaus  which  were  wrecked  by  the  failure  of  the 
pier. 

Plate  Xl\',  which  follows,  shows  the  general  dimcn.sions  and  the  lay- 
out of  tlie  bridge. 

b.  \<nnf  ami  (nhlrcss  of  ouniiiiff  corpnrotion  and  offlciah. — The 
Ehrenburg  IJridge  is  owned  by  the  California-Arizona  Bridge  Company 
located  at  721  Crocker  Uuilding.  San  Francisco.  The  officers  of  th<' 
company  are  as  follows: 

I{.  S.  Shainwald.  i)residcnt  ;  J.  II.  McCargar,  vice  president  ;  Herman 
I'hleger,  tieasui-ei-;  H.  .\.  Uaker.  secretary.  Directors:  K.  S.  Shain- 
wald. San  Francisco;  .1.  15.  McCargar.  San  Francisco;  Herman  Phleger. 
San  Francisco;  J.  L.  Ilan-ington.  Kansas  City;  Floyd  lirown,  IJlythc. 

c.  Properties  owned  and  operated. — The  California-Arizona  IJridge 
Company  ojierates  no  ])ro])erty  other  than  the  Ehrenburg  Bridge.  .Most 
of  the  officei-s  are  also  officei-s  (»f  the  Dumbarton  P.ridge  Comiiany  and 
(he  .same  head  olHiee  serves  for  both  corporations. 

3.  Organization  of  the  project. 

a.  (it  III  rdl  hi.^toni  and  franrhists  ohiaiued. —  In  ]1>2;')  congress  pa.H.sed 
an  act  granting  to  .lohn  Lyle  Harrington  the  consent  of  congress  to  con- 
struct a  bridge  across  the  Coloi-ado  Kiver  near  the  city  of  Hlythe,  in 
jiccordance  with  the  |)rovisions  of  an  act  entitled  "An  act  to  regulate 
(he   construction    of   bridges   over   navigable   waters.   a])proved    March 
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'_'.'{.  U»0<),'"  provided  that  the  location,  dosi<in,  plans  and  spoeifications 
be  first  suhjnitted  to  and  approved  by  the  hi[;lnvay  de])artments  of  the 
slates  of  Arizona  and  ("aliiornia.  as  heinj?  safe  and  sut^cient  fi'Oin  the 
.sfandi)oint  of  the  trafflc  MJiieh  will  pass  thereover.  This  aet  was 
approved  Marcli  'i,  192o. 

Mr.  llarrinjrton  snbmitted  a  sketch  i)lan  to  the  California  Ilifrhway 
Coniniission.  His  ori«rinal  ])lan  sliowed  an  18-foot  roadway  but  at  the 
recpiest  of  tlie  state  hi^diway  en<rineer  he  revised  this  to  a  20-foot  clear 
roadway.  The  liijrhway  department  of  the  state  of  Arizona  was 
i-e(iuested  to  join  in  an  insjjection  and  study  of  the  proposed  site  but 
replied  that  they  could  not  i)articipate.  An  insi)eetion  Avas  made  by 
cn^'ineei"s  of  tlu'  California  Ili^diway  Department  and  on  the  recom- 
mendation of  the  state  hij>hway  en<;ineer,  the  California  IIi<,diway 
Commission  at  its  meeting  Octobei'  2.'5,  1925,  i)asse(l  a  vote  approvinjjj 
the  revised  plan  subject  to  certain  conditions  relative  to  i)i'oper  pro- 
visions bein^  made  for  adccpiate  foundations,  that  specifications  and 
detail  plans  l)e  sid)mitted  for  api)roval.  that  woi'k  be  subject  at  all  times 
to  inspection  and  that  complete  data  re<rardin<>-  costs  be  nuule  available. 

The  Wai-  Department  aj^proved  the  proposed  brid<j(>  as  far  as  uavi<>'a- 
tion  re(iuirements  wei-e  concerned  but  withheld  final  approval  i)endin<i- 
;ip|)roval  l)y  the  hijorhway  departments  of  the  two  states.  The  liighAvay 
department  of  the  state  of  Arizona  did  not.  however,  see  fit  to  f^rant 
tlit'ir  approval  to  the  project. 

Thei'cfore.  in  lfl2().  ]Mi'.  lIarrin<>ton  secured  the  j)assa«i:e  of  another 
;!ct  of  con<ri-ess.  approved  May  :}.  1926.  *ri"antin<;  liim  permission  to 
build  the  bi'id<re  subject  to  the  approval  of  the  S(>cretary  of  "War,  in 
accordaiu-e  Avith  the  act  of  March  2.'5,  1906,  re<rula1ing  the  construction 
ol  l)iMd<res  ovci-  luivijrablc  waters  but  not  reciuirinjr  the  approval  of 
lii<rhway  de|)artments  of  the  two  states  as  had  been  reciuired  in  the 
jirevious  act.  A  copy  of  this  act  is  attached  to  this  report.  It  author- 
izes .lohn  Lyle  IIarrin<;ton  or  his  heirs  or  assigns  to  fix  and  charge  tolls 
which  shall  be  legal  until  changed  by  the  8e(!retary  of  War;  it  ])rovides 
that  after  completion  of  the  bridge  the  state  of  Arizona,  the  state  of 
California  or  any  political  subdivision  adjoining  the  location  maj'^  at  any 
tinu'  take  over  the  bridge  by  jnirchase  or  by  condemnation;  it  provides 
that  a  sworn  statement  as  to  cost  shall  be  filed  with  the  Secretary  of 
War  within  ninety  days  aftei-  comi)l('tion :  within  three  years  the  Seci-e- 
tai'v  of  War  may  investigate  the  actiud  cost  and  his  fiiulings  shall  be 
conclusive;  it  further  |)rovides  that  should  bridge  be  taken  over  by  the 
states  or  ])olitical  subdivisions  it  nuiy  be  operated  as  a  toll  bridge,  tolls 
to  be  adjusteil  to  pay  cost  of  operation  ami  maintenance,  to  pay  an 
ade(puite  retui-n  on  the  cost  and  to  pi-ovide  a  siid<ing  fund  to  amortize 
the  amount  paid  within  a  ix'riod  of  iu)t  to  exceed  thirty  years  from  the 
date  of  acrpiiring. 

The  bridge  was  built  under  this  act  of  192().  Plans  were  furnished 
to  the  California  Highway  Commission  but  no  field  ins])('ction  of  the 
work  duiing  construction  was  made  by  this  department  as  the  state 
had  no  jurisdiction. 

b.  Corponitf  hislorif. — The  Califoii)ia  Arizoiui  Uiidge  Comjjany  was 
incorporated  under  tlie  laws  of  California,  December  22,  1926,  with  an 
authorized  capital  stock  of  IJo.OOO  shares  at  $10  par  value  each.  This 
uas  later  increased  to  .".0.000  shares  at  $10  par  value  by  permission  of 
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llu"  iM)ipc)iati<»n  i-oinmissioii  of  the  State  of  California.  The  purpose 
for  whieh  tlie  eonipiiny  was  foriued  was  to  own  and  operate  toll  brid^'es 
and  other  hrid«res  of  every  kiml.  in  California  or  elsewhere. 

FViiuits  have  l)een  jrranted  to  the  eompany  to  i.ssue  26.1)10  shares 
of  its  capital  stock  for  property  and  services  in  connection  with  the 
(•(instruction  (»f  the  hridfre  and  recently  another  12.200  shares  for  river 
protection  and  other  work.  The  latter  permit  was  ^rranted  after  the 
dania*re  from  floods  in  1M2^1  had  occurred. 

4.  Financing  the  project. 

a.  S(ih  of  strick.-  ~'['\\i'  records  ot  the  corpoi;!!  ioii  coimn  ixsidn  sImiw 
permits  for  the  following  issues  of  stock: 

10  slijucs  jit    piir.    for  cii.sli.   til   tlic   in<t>i|M>iiti>>rs. 

i;.(MM>  sliincs  for  services,   to   J.   I,.    IliirriiiKtoii. 

2.400  sli.ircs  for  liiud  jiihI  fi-rry  iMoportv.  to   Floyd   Hrown. 

lK,r>(K)  slmrt's  :it  *.">  per  share,  for  casli,  to  ccrtiiiii  stockliolders. 

litJ.KlO  sliarcs  total  issmd  iircviinis  to  completiou  of  the  l>ri«lK*'. 
lL'.l,'0(t  sliaris   at    $."    pi-r   .sliarc.    for    cash,    to    iirfsfiit    stoiklioMirs    i..    |i;i\     f,.r 
"rivfi-  prot<"(ii.iii  and  other  work." 

All  the  stockholders  are  directors  of  tlie  company,  tivc  in  nund)er. 
The  balance  sheet  dated  Xovember  3,  1928,  shows  oidy  2r),;)10  shares 
issued  up  to  that  tinu'.  Cost  data  furnished  hy  the  eompany  July. 
1928.  shows  oidy  1200  shares  i.ssued  to  Floyd  Brown. 

b.  Funded  dthi. — The  company  has  $12r).000  first  morl<.'a«:e.  6.J  per 
cent  <fold  bonds,  sold  to  the  American  Trust  Company,  which  mature 
as  follows  : 

.S-i.tHM)  per  M-ar.  lit.;:;   to  llK'JN  inclusive. 

•  i.CHMl  per  year.  l'.i:;;>  to  I'.Ul    iii<-lusive. 

7.(MK>  iK'r  year.  I'.tlL'  to  l!M'.t  imliisive. 

S.»MK(  per  year.  V.Co  to  1'.».".1    in.lnsive. 

These  bonds  are  callable  at  any  time  at  10.")  and  accrued  interest. 

The  total  for  boipl  discount  and  expenses,  estimating  the  amount 
already  amortized  and  chai-fred  to  construction,  is  about  $8,31.3.  This 
leaves  !j!ll().()h.')  as  the  net  amount  that  was  received  from  the  sale  of 
the  bonds  and  tnakes  the  actual  rate  of  interest  paid  for  the  money 
obtaiiu'd  about  7.3  per  cent. 

c.  ()tlnr  sourcfs  of  income  for  con.st ruction. — The  construction  of 
the  bridffe  was  financed  by  the  issue  of  bonds  and  the  sale  of  stock. 
Tile  stock  apparently  was  sold  only  to  the  promoters  and  orj?anizers 
of  the  project. 

After  the  failure  of  liie  bridge  in  June,  1928,  throuj^h  the  under- 
iiiininjr  of  the  pier,  more  money  had  to  bo  spent  in  repairs  and  protec- 
tion work-.  Tlie  balance  sheet  for  November  3.  1928.  shows,  under 
accounts  receivable,  the  amount  ol'  .+S1)..')7II.()()  ffom  insurance  claims.  In 
addition  to  the  bonds  and  cai>ital  stock,  the  balance  sheet  shows  $127,- 
1H7.11  in  iM)tes  and  accounts  payable,  aprainst  which  there  is  $:i6.709.28 
in  cash  and  the  insurance  claim  mentioned  above. 

5.  Preliminary  investigation  and  design. 

a.  1  iiVfstitjatiini  of  nitr. — The  oi'i^dnal  plans.  d;ileil  Kcbiii.iix  .'».  1927. 
show  that  borings  were  made  throu(»h  various  classifications  of  sand 
and  gravel  at  points  near  piers  2.  4,  '»  and  6.  The  deepest  test  liolc, 
by  scaling  the  plans,  is  found  to  extend  about  (io  feet  below  low  water. 
It  is  understood  that  when  the  ))icr  cylinders  were  sunk  and  excavated, 

.,    Vi.ii..t    ,.,n4.,v;n1    ,f.>c-    fr>iii.,l      Iiil/.    T.  I.w.li    nil/.t:    nrmtfl    ntilv    lir>    firivoii    \vitll 
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(lirtii'ulty.  jMid  stct'l  rails  \\fr(>  tlrivt'ii  iiistt'ad.  As  lias  hccn  slalccl 
hefnrc.  one  i»i»'r  ( Xo.  l2),  was  waslu'd  out  (lnriii<r  a  (lood  and  it  is  said 
tliat  subs»M(iu'iit  iiivosti«ri>tioiis  of  the  I'ouiidation  condition  showed  that 
7  fVct  of  I'oinpact  nmtei'ial  uiKh'rhiid  tiic  pier  and  beneath  this  silt  and 
debris  was  found.  A  jet  under  'ioO  pound  pressure,  using  a  li  inch 
ii()//.h',  sto])ped  some  7J)  feet  below  ordinary  water  level  but  a  90  foot 
railroad  rail  was  driven  until  its  top  was  8  feet  below  the  water  line 
and,  sinee  the  plans  show  the  bottom  of  the  pier  to  be  about  40  feet 
Itelow  the  low  water  line,  the  rail  must  have  penetrated  58  feet  below 
lliat  elevation. 

b.  Fiif/inecrs  (ind  com  para  I  ire  design  .studies. — The  brid{?e  was 
(lesijrued  by  IIaiTin«rton.  Howard  and  Ash  of  Kansas  City  and  the  con- 
struction was  supervised  by  Fi'ank  ]\I.  Coi-telyou,  who  i)reviously 
supervised  the  construction  of  the  Dumbarton  Bridge  for  the  same  firm. 

The  choice  of  a  proper  design,  so  far  as  span  lengths  and  clearances 
.ii-e  concerned,  would  be  governed  largely  by  the  requirements  and 
necessity  for  the  approval  of  the  War  Department.  The  design  and 
depth  of  the  foundations  depend  upon  a  knowledge  of  the  supporting 
material  and  the  scouring  action  of  the  river.  It  is  evident  that  thv; 
scouring  action  of  tlie  river  was  underest inuited  since  a  pier  was 
washed  out  l)y  a  flood  of  118,000  second  feet,  whereas  a  maximum  flood 
of  KJO.OOO  .second  feet  has  been  knoAvn  to  occur. 

e.  Fiuid  design,  plans  and  ciuantiiies. — The  final  plans  show  a  bridge 
( onsisting  of  five  steel  truss  spans,  188  feet  center  to  center  of  pins, 
liaving  a  conci-ete  slab  floor  re.sting  on  steel  joists.  The  trusses  rest 
on  concrete  cylinder  piers,  the  bases  of  which  were  to  be  constructed 
by  driving  interlocking  .steel  sheet  piling  45  feet  long  until  the  tops 
were  3  feet  above  low  water  to  form  a  cylinder  10  feet  4J  inches  in 
diameter,  the  material  within  the  cyliu(h'rs  to  be  excavated  to  a  (lei)th 
of  about  '-Vl  feet  below  water,  but  at  least  to  hard  gravel,  and  timber 
piles  78  feet  long  driven  within  the  cylinders  to  a  penetration  about 
38  feet  below  the  bottom  of  the  sheet  piling.  This  would  mean  about 
80  feet  below  low  water.  Instead  of  driving  wood  piles  as  stated,  it  is 
understood  that  steel  rails  Mere  driven  into  the  laj'er  of  hard  material 
euc(»untered  at  the  bottom  of  the  pier  excavation. 

The  ai)proximate  (piantities  of  materials  in  the  structure  are  as 
follows : 

Stnirtiinil  st<«fl  piliiiK •JTO.OOOll.s. 

Itoiiifoiciiig  .'iteel    (piers)    l(!.;jO(Ml)s. 

CoiHTi'te  ill  .stet'l  cyliiuliTs 900  cu.  .vtls. 

Coiicpplp  ill  .nlmfl.'j,  piers  1  to  Ji 4(10  cu.  yds. 

('oiierele   in   sli.ifts.    pier  0 1)7  fii.  vds. 

StriK-tiiml  steel 1.2(K"..(MK»  ll)s. 

HeiiiforciiiK  steel    (slal))    44.(100  llis. 

Coiierete  in  slab  and  ciirbH l.'{S  r  ii.  yds. 

Fduiidation   piles    (V(    (■..2(M)  lin.  ft. 

Kmhanknient   in    jilace .'{.."KM)  en.  yrls. 

MiscellMneoiis  items,  riprap,  tripixis.  (j'l'ird  rails  and  NiirfaeinR. 

d.  Design  loads  and  nnil  sinssis. — As  is  shown  on  the  plans.  tlu> 
bridge  was  designed  for  a  floor  loading  of  two  ^'2\  ton  trucks  or  one  1.") 
ton  truck  and  a  truss  loading  of  M.'AH)  pounds  concentrated  load  plus  a 
tiniform  load  of  .'575  pounds  jx-r  lineal  foot,  all  acting  on  a  traffic  lan<' 
10   feet   wide.      Tlie  allowance   for   impact    on    the   floor  system    was  .'{0 
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|u'r  ct'iil.  cxct'i)!  fl\at  (iO  per  ctMit  \v«s  used  for  the  end  floor  Ix'jiins  {iiid  all 
floor  ln-aiii  i-oiiiK'ctioiis.  For  the  trus.s»'s  impact  was  addnl  accordinj.-- 
to  till'  I'oniiula. 

T.   f  250 

lOL  +  500 

'riifsc  dcsi^'ii  loadiiijrs  corrrspoiid  to  loadinj:  "IHl'.',"  of  flic  Ameri- 
can As.s<»ciatioii  of  State  Ilifjliway  Officials'  specifications  and  is  below 
the  standard  of  dt  sijrn  used  on  state  liitrlnvay  hrid-res.  particularly  on  pri- 
mary liii^duvays.  The  (lesi<rn  of  the  piers  is  not  in  accordance  with 
state  brid-re  desifrn  practice  with  re«rard  to  their  strenjrth  and  stability 
and  the  damajre  from  scour.  The  actual  construction  of  the  foundjl- 
tions,  indicates  that  they  can  not  he  considered  suitable  until  extensive 
and  cosily  imj)rovemenls  ai-e  made  which  will  insure  their  safe1\  an<l 
stability. 

The  ^'rade  ovei-  the  bri(l;re  has  bumps  at  the  chan^M's  in  ^M-adc  which 
make  it  |)o(»r  ridintr  and  which  are  not  at  all  in  accordance  with  state 
pract  ice. 

rroposed  tripods  and  willow  mats  around  the  piers  will  add  to  their 
safety  and  it  is  |)ossible  that  the  construction  of  the  Uoulder  Dam  will, 
by  reducinjr  the  size  of  floods.  remo\-e  most  of  the  dariirer.  Xevertheless. 
it  appears  that  the  structure  has  been  so  constructed,  in  the  interests  of 
economy,  that   the  safely  factors  are  too  low. 

G.     Construction  data. 

a.  Coiitrticfs  (nriinh'd . — A  contract  for  const  rnci  intr  the  substrnci  lire. 
a|)proaches.  and  erection  of  steel  was  awarded  to  Floyd  lintwn  of 
r>lythe.  who  for  many  years  had  sui>erintende<|  the  work  of  flood  control 
in  the  Colorado  liivei-.  The  bid  price  was  $1  74. ().")!>.  The  contra«M  for 
furnishin<r  the  steel  was  <riven  to  the  Viririnia  iJridjre  and  Iron  Works. 
Floyd  IJrown  was  unable  to  complete  the  work  at  the  |)i-ice  bid  and 
the  work  was  later  assi|j-ned  to  the  W.  M.  Ledbetter  ('om|)any  of  I^os 
Ant'cles.  who  com|)leted  the  bi-id<ze  in  March.  Ifi'JS. 

The  cost  of  construction  to  .Inly  22.  1fl2S.  according'  to  the  secretary 
of  the  bridtre  company,  was  as  follows: 

SlriKimiil  sttM'J  piiinc  ill  plncp S'Jl.t.'VJ  <>ii 

I{<'iiifiirciii>;  .Mtccl  in  |i1h«"«> I.CiriT  '2S 

.Musses  nf  li;isf.s  williiii  Ht«*<»I  pile  c.vliiiden* 2«(.l!rj  4n 

Concn-le  in  jiicr  No.  1  to  5  inclusive 12.44.H  20 

CoinTt'ic  ill  pier  No.  (J 2.7;{n  IM» 

Foiiiid.itioii  pil»»8  Ih'Iow  bottom  of  coiirn'te <•"  70 

Uivcr    tiipodH    1.S70  (Kt 

Kinl>iiiil<iiii-nt  ill   pliiro __.  .''.4!l.'{  ."iS 

(;n!ii(I   mils S41  (Mt 

ToIjiI  iiiirliissi(i<*(l  Work  ordern 7.744  0!» 

Sli'p)  rjiiJM  <  iiol  piirt  <»f  coiitnict  t s<JO  'J.'i 

SnpiTsiriutiirc   mi'ial    fMltricati'd   and   dflivered '■i!t.477  .Vt 

Siipcrsl  rncliin'  inetiil  i'r»'<-t«'«l ie>.r>70  ."i7 

U«'iiifi.i<iii>;  stft'l  ill  tloor  iiiid  ciirbM .'{.UH!  7.'i 

( 'mil  r*-ti-  tlnor  iiiid  ciirlit* ___—»_-._-._--  s,."i7(t  7r» 

Foiitiiliitioii  piles l."»41  Tt'l 

Sillies  fur  foiiiid.-itioii  |ii|pN . U'»r»  STi 

.<l(J!t.l23  OS 

'f-.ijii  iiiiiiis  i.(«>r»  15 

.'<ir.s.o27  m 
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I),  ('onstntcfio)i  of  hruliji . — All  umisiuil  (lct;iils  comici'tcd  with  tlic 
(•(iiistniction  of  the  l)ri(l<.'t'  hjivc  Hlicady  been  dcsci-ilu'd  so  far  as  prcsciil 
infofiiiatioii  at  Iiaiid  will  |i('i-iiiil.  'Plicfc  ai'c  no  unusual  coiisl  ruct  ion 
|)rol)ltMiis  connected  with  this  sti-ucture,  tiw  only  ((ueslion  in  connection 
with  the  foundations  heiufr  liow  much  woi-k  should  l)e  done  and  money 
s|)(Mit   to  make  them  absolutely  secure. 

e.  Miscclliiiicoua  trork. — As  lias  also  been  mentioned,  ripiappinu'  and 
other  river  pi'otection  works  involvinj;  the  use  of  ti'ipods  has  been 
undertaken  to  avoid,  if  possible,  a  recurreiice  of  the  last  disaster. 
A  suudl  amount  of  i"ipra|)  was  pUu-cd  around  the  piei-s  Ix'fore  the  failure 
and  it  is  m)w  |)roposed  to  i>Iace  willow  mats  around  llie  piei-s  as  well 
as  ripra|>piji<r  them. 

7.  Traffic  and  income. 

a.  Present  traffic  (iiid  incoiin  . — TIh>  brid;^'e  was  opened  to  traffic  on 
.Alarch  1.").  1M2S.  and  failed  duriii-:-  a  flood  on  .lune  14.  1<)-J.S.  A  traffic 
count  taken  by  the  liij^Invay  depai-tment  .May  27th  to  .'?()th  inclusive, 
jjrave  an  averajre  of  41  cars  ))er  day.  The  bridge  company  jrave  as  their 
total  I'evenue  for  the  DO-day  period  durinfr  Avhich  the  bridj^e  was  in 
operation,  the  sum  of  $4,H20.iri,  the  avera^^e  traffic  beiu":  41  cars  i)er 
day.  These  figures  give  an  avei-age  toll  charge  of  $1.30,  which  amount 
seems  rea.sonable  according  to  the  schedule  of  tolls,  which  is: 

-Viitos  .iik]  tnick.s  up  to  2  ton  ciipacit.v $1  00 

Drivers.  i)!is.»;(MiKers  and  pedp)itrian.s.  each 10 

'rriick.x.  2  to  4  ton .1  "><) 

Trucks.  4  to  <5  ton 2  0(1 

Trucks,  over  0  tons '2  i">0 

It  ap|)ears  that  the  interested  i)arties  made  estimates  based  upon 
liighway  traffic  counts  from  1!)2:)  to  l!)2r)  taken  at  the  (piarantine 
stations  near  r>lytlie.  Needles  and  Yuma  and  figured  from  it  that 
traffic  over  the  Ehrejiburg  Bridge  would  amount  to  60,000  cars  per 
year.  With  an  estimated  average  toll  of  $1.1.")  the  gross  atmual  revenue 
Avotild  then  be  $6!). 000.  An  average  of  41  cars  per  day  would  only 
amount  to  I'j.OOO  vehicles  ])er  year  which,  at  an  avei-age  toll  of  $1.'U). 
L.'ives  $19,r)0()  as  the  annual  gross  revenue. 

b.  Estimated  future  traffic. — The  future  traffic  over  this  bridge 
depends  ju-jmarily  on  two  factors;  first,  the  improvement  of  the  .state 
and  other  public  highways  leading  ti])  to  the  bridge,  and,  second,  the 
local  development  that  may  result  from  the  consti'uction  of  the  Houlder 
Dam.  also  a  public  work.  Xo  estimate  of  atiy  value  whatever  can 
be  made  as  to  the  probable  increa.se  in  traffic,  without  at  least  knowing 
at  what  rate  these  |)ublic  works  are  to  be  carried  on. 

8.  Operation  and  maintenance. 

a.  General  and  administrative  costs  amounted  to  $2,r)07  for  tiie  'JO 
days  of  operation,  only  $121  being  paid  out  for  advertising.  Prom 
these  figures  and  from  those  given  for  the  I)niid)arton  Bridge,  it  is 
estimated  that  the  average  annual  cost  under  this  head  woidd  amount 
to  about  $10,000. 
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b.  Colltcliun  of  lulls. — The  cost  lor  items  eonsiderecl  uikIit  lliis 
lieadiiiy;  tluring  tlu*  !>()  days  of  opiM-atioii  amounted  to  $4,172. H4.  In 
llu'  same  \va\'  as  before,  it  is  estimated  that  the  annual  eost  would  he 
al)0ut  $n,()()(). 

<•.  Miiiuti  iiniicr  iind  i<  p<iirs. —  If  the  hiid'.'e  is  properly  rebuilt  and 
suitable  proteetioii  works  are  installecl,  an  annual  maintenanee  fund  of 
$-1,. ")()(!  should  be  fuoujih  to  keep  it  in  <,'ood  eondition. 

il.  Ivsurance  and  taxes. — For  }>0  days  of  operation  the  amount 
eiiar^n'd  to  insurance  was  $1.H59.7G  and  to  taxes  ^'iO-l.')?.  The  total 
annual  eost  of  both  items  is  estimated  to  ])e  $H.r){)0. 

9.  Interest  and  amortization. 

a.  Jiihnsl  on  f undid  ihht  and  worhnuj  vapdid. — The  annual  interest 
on  the  |)resent  $12.'). ')()()  of  (iJ,  |)er  eent  bonds  is  !}!S,12.").  It  is  not  known 
how  the  cost  of  i-epairs  and  betterments  are  to  be  tinaneed.  It  is  evident 
that  the  cost  of  repairin<:  the  damafre  dom-  and  of  makin«r  the  bridjre 
seeui-e  ajrainst  Hood  (lama;,'e  will  eost  a  larjre  amount  ami  it  seems  cer- 
tain that  no  one  would  underwrite  any  more  bonds  for  this  project 
when  it  was  not  able  to  pay  the  interest  on  the  present  funded  debt. 
In  addition  to  the  interest,  an  annual  amount  of  about  $440  must  be  set 
aside  to  amortize  the  bond  discount. 

h.  Dividinds  to  slovklioldt rs. — As  the  pi-oject,  without  the  ad<led 
capital  necessary  for  repairs  and  improvements,  could  not  earn  enoufrh 
to  i)<iy  interest  on  the  funded  debt,  the  (pu'stion  of  dividends  to  stock- 
holders seems  to  be  a  matter  too  far  in*tlie  future  for  consideration  al 
this  time. 

c.  plan  of  ainoi  ti'jdion. — As  in  the  case  of  the  otlid-  companies  that 
have  been  described,  amorti/.al  ion  is  charjred  olf  on  practically  the 
"straifrht  line  plan"  which  will  |)ay  off  the  cost  of  the  project  before 
the  end  of  the  franchise,  uidess  the  annual  amounts  written  off  are 
liifer  reduce(l. 

10.  Present  value  of  the  investment. 

II.  Orii/inal  cost. — From  (bila  received  fi-oin  the  conipany  on  .luly  22. 
1H2S.  the  cost  up  to  that   lime  was  as  follows: 

Cost  ..f  coiistrintion ^ItiS.O.'T 

l-;nKiiiccriiiK    -  _ I'J.'.Mii; 

Interest  iind  taxi-s  dui-iiiK  enuHtruction '.t.H'.H 

I.i'giil  iiiifl  overli('ii«l  I'xpou.se -  '{.OKI 


Ti.t.il    lUMiicy   spent .«11t|..".."{7 

St..ik  lit  i>«r  viihie  for  fnniehiMeu  nnd  oritnniziition  work e.O.iKKt 

StiM-l,  ;it  pur  Viiliie  fur  ferry  pmiM-rty  iiiiil  IiincL  lli.OO<( 


$"je,«5.:^{7 


The  balance  sh<c|  of  the  companx   dated  XoM'mbcr  '■\.  11I2S.  shows  the 
following:  permanejit  a.ssets: 

Cost  ..f  e<>nstrn<-tion ;<•_'.">».»(■.:;  :;i 

MiKcelhineniiA  nitiMtriiction  r«mt» «__——_— __— -.  10.'J<>4  4.'{ 

r.riciKe  fixtures ^__ 1..""  I'.t 

Kiv.r  .-..ntr-.l    'J.ir.O  f,o 

T.M.Is   .M,,!    .M.,M..nt                      -  r.i  W 

•|-..i:,;                                       »20S,r.O7  W 
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Apparently  only  about  sf'J.'iOO  lias  been  spent  on  ri'pairiny  the  struc- 
ture and  protection  work  ui)  to  Xoveinber  M.  Jt  appears  lliaf  i)art  of 
the  fallen  trusses  and  eapsi/.ed  pier  sank  to  a  considerable  dei)th  in  tlu; 
river  bed.  that  the  Xaval  Department  has  ijisisted  upon  their  bein^' 
removed  and  that  the  cost  of  carryin*;  this  out,  to«rether  with  the  other 
necessary  rei)air  and  improvement  work,  will  be  vei-y  hi<ili.  It  is 
reported  that  this  cost  nuiy  exceed  !}!:U)(),()()(). 

h.  CapilaliiciJ  cdliir  of  )ut  caryiiuys. — It  has  alreaily  been  stated  tiiat 
it  is  not  i)ractical  at  this  tinu'  to  estimate  the  probabU^  future  traffic, 
that  the  final  cost  of  the  pi'oject  is  uncertain  and  that  present  <;ross 
earnings  are  not  sufficient  to  pay  intei-est  on  the  outstantliufj:  bonds. 

c.  Estimatnl  cost  of  const  met  ion  bi)  the  state. —  It  i.s  estimated  that 
the  bridge  as  originally  constnicted  could  liave  been  duplicated  by  the 
state  at  a  co.st  of  about  $200. (KM).  However,  as  the  evidence  shows  that 
the  bridge  as  constructed  is  not  in  accordance  with  ]ire.sent  state  stand- 
ards, that  it  is  now  actually  out  of  commission  on  account  of  ])ooi' 
foundations  and  that  it  is  likely  tliat  other  ])i('rs  may  fail  during  future 
floods  uiiless  costly  protection  work  is  installed,  any  discussion  of  the 
cost  of  reproduction  of  the  i)iesent  structure  is  of  no  value. 

AVithont  a  complete  investigation  of  the  river  and  foundation  condi- 
tions the  cost  of  a  pi-oi>erly  designed  structure  with  suitable  ]irotection 
and  river  training  works  can  not  be  estijuated.  Tt  is  (piite  probable  that 
it  might  cost  over  half  a  million  dollars  and,  therefore,  it  is  seen  from 
the  data  already  given  that  the  traffic,  now  or  for  sevei'al  years  to  come, 
does  not  warrant  the  consti-uctictn  of  such  a  bridge  on  this  route  from 
an  investment  ])oint  of  view. 

(I.  Cost  of  operation  of  a  hridye  constnicted  Ity  the  state. — As  it  has 
been  stated  that  the  co.st  of  constructing  a  i)ro])er  bridge  structure  on 
this  route  of  travel  cannot  be  estimated  at  this  time,  no  definite  figures 
for  the  cost  of  0])eration  can  be  given. 

The  cost  of  oi)ei-ation  and  maintenance,  exclusive  of  intei-est  and 
depreciation  oi-  amortization,  has  been  shown  to  be  about  $40,000  per 
annum  under  i)rivate  ownership.  I'lider  state  ownership  no  taxes 
would  be  paid  and  it  is  ])robable  tliat  the  cost  of  admini.stration  charged 
to  the  |)ro.iect  Avould  be  considerably  less.  Assuming  that  the  annual 
cost  under  state  operation  would  be  $:i"),000.  tliei-e  would,  unless  tolls 
are  raised,  be  an  operating  loss  of  about  $].">. ."lOO  befoi-e  paying  interest 
on  the  funded  debt.  If  a  suitable  bridge  were  to  cost,  say  .$r)00,000, 
and  money  could  be  borrowed  by  the  state  at  4i  ])er  cent  interest,  the 
bonds  to  be  retired  in  50  yeai-s  time,  the  traffic  would  have  to  increase 
about  300  per  cent  before  the  ])resent  schedule  of  tolls  would  pay  the 
annual  cost  of  operation. 

11.     Summary  and  discussion  of  methods  of  acquiring  and  operating 
by  the  state. 

The   information    regarding  this   toll    bridge   project    may   be   sum 
marized  as  follows: 

The  layout  and  design  of  tlie  bridge  does  not  conform  to  the  present 
('alifiirnia  state  highway  standards.  ])articularly  for  bridges  on  primary 
highways. 
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Tilt'  foiiiulations  of  tlie  stna-ture  are  faulty,  one  pier  having  already 
Ix'cn  waslu'd  out  and  there  is  no  evidence  to  sliow  tliat  the  same  may 
not  happen  to  othei-  piers  unh'ss  eostly  elian<res  are  made. 

The  hrid^e  was  l)uilt  at  the  hest  jreneral  location  tor  a  stream  cros-s- 
in<r  within  a  distance  of  fifty  miles  along  the  river  hut  it  is  not  certain 
tliat  (lie  exact  location  is  the  hest  one  within  a  tlistance  of  ahout  500 
feet   from  the  pi-esejit  location. 

The  river,  whicli  has  kept  to  the  same  channel  at  this  j)oint  from 
1sr)0  up  to  the  time  that  a  channel  change  was  made  persumably  to 
protect  the  bridge,  is  now  meandering  in  its  channel  and  will  require 
(  xpensive  training  works  to  keep  it  where  it  belongs. 

From  the  above  facts  it  is  apparent  that  no  consideration  should  be 
.L'iven  to  methods  of  accjuiiing  tlx'  bridge  for  state  highway  purposes, 
at  least  in  its  present  condition.  It  is  recommended  that  no  money  be 
expended  by  the  State  of  California  for  the  purchase  of  this  structure. 

The  construction  of  a  suitable  bridge  on  this  route  l)y  the  states  of 
California  and  Arizona  is  not  ])r-essing  until  a  i)rogram  of  road  con- 
st i-uet  ion  between  .Mecca.  California,  and  Phoenix,  Arizona,  is  definitely 
\nulerway.  From  an  economic  standpoint  the  improvement  of  the 
route  would  have  to  be  carried  to  such  a  point  that  the  traflfie  would 
be  greatly  increased  over  its  present  amount  in  order  that  the  bridge 
could  pay  for  itself  through  tolls.  However,  the  half  of  the  cost  of 
this  structure  that  the  State  of  California  would  have  to  ])ay,  would 
l)e  no  more  than  the  cost  of  many  structures  already  l)uilt  out  of  the 
leguhii-  biennial  consti-ucti(>n  budget. 
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Skction  VI 

CONTEMPLATED  TOLL  BRIDGES 

i\.  Toll  bridges  for  which  franchises  have  cither  been  applied  for  or  for 
irhirh  franchises  have  been  granted. 

Fraiu'liisos  have  l)een  pfranted  for  the  following  proposed  privately 
dwiied  toll  l)ri<l<;es. 

1.  A  project  kii<»\vii  as  the  Tomasiiii  liridpre  across  San  Francisco 
Way  t'l'oni  a  point  near  Alhany  in  Alameda  County  to  a  point  near 
Tibnron  in  Mai-in  County.  The  franchise  Avas  granted  to  T.  A. 
'I'oinasini  of  ISan  Francisco. 

1*.  A  pi-oject  known  as  the  Richmond-San  Rafael  Bridge  across  San 
Pablo  r>ay  from  a  point  n(>ar  Richmond  in  Contra  Costa  County  to  a 
a  point  near  San  Rafael  in  .Marin  County.  See  .section  I.  21)  and  plate 
Xo.  la. 

Ai)plications  have  been  made  by  numerous  companies  and  individuals 
for  a  franchi.se  to  const r\ict  and  operate  a  toll  britlge  across  San  Fi'an- 
eisco  Bay  l)etween  San  Francisco  and  Oakland.  See  section  1,  2b, 
this  report. 

All  franchises  ajjplied  for  in  San  Francisco  for  this  project  have 
been  rejected  by  the  supervisors  of  San  Francisco  County.  A  recent 
ii|)|)lication  in  Alameda  County  for  this  same  project  has  been  rejected 
by  the  supervisors  of  Alameda  County.  A  question  has  arisen  as  to 
\',-liich  county  (San  Francisco  or  Alameda)  has  jurisdiction  to  grant 
such  a  franchise. 

A  bridge  across  (iolden  Gate  from  San  Francisco  to  a  point  in  Marin 
County,  west  of  Sausalito,  is  contemplated.  The  plan  is  to  finance 
this  project  by  a  bond  issue  against  a  bridge  disti'ict  consisting  of 
several  counties  benefited.  It  is  under.stood  that  plans  for  such  a 
l)ri(lge  have  been  approved  (in  principal  only)  by  the  War  Depart- 
ment. 

1).  Discussion  of  various  conlonplated  toll  bridges. 

ToMAsiNi  Bridge. 

This  proposed  bridge  extends  over  a  portion  of  San  Francisco  Bay 
appro.ximately  6i  miles  wide.  It  is  to  consist  of  14,700  lineal  feet  of 
sti-Mctural  steel  aiul  ll.oOO  lineal  feet  of  reinforced  concrete.  The 
i'rancliise  states  that  the  bridge  shall  be  not  less  than  30  feet  in  roadway 
width  and  gives  as  an  estimated  cost  $18,700,000.  The  toll  provided 
in  the  franchise*  is  7.")  cents  for  a  pas.senger  automobile  with  20  cents 
added  for  each  jX'rson.  The  average  truck  toll  provided  in  the  fran- 
chise is  a])|)roximatelv  $1. .")().  The  franchise  is  to  run  oO  years  or  to 
1!)78. 

Comparing  this  bi-id«re  with  the  other  i)rivately  owned  toll  bridges, 
the  estimated  operating  expense  is  as  follows: 

.Vdniiiiistriition   $7."i,()<iO  U) 

Amortiation  of  (5i  per  cent  bolul^5  over  'lO  years  at  4i  i)er  cent l(>r».(MK»  IK) 

Interest  on   bond.s l.'ilSJHU  (X) 

Taxes   and    iiisurance ^00,(KXI  (K) 

Colleition   of   tolls .-.O.(MI0  ()() 

Amortization  of  i)ond  discount . 10,000  (M) 

AdrtTli-^iiiK.  etc. 2r),(MH>  (K) 

Jl.TSajnO  00 
Say     $1,80<),0()()  Oo 
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ir  llif  jivcnitrc  ivluni  per  vi'liiclc  is  $1.40  if  will  rcciuiro  a  traffic 
>f  ai»|>i()ximat<'ly  1.800.000  cars  per  year  to  pay  operatiiifr  expense. 
It  is  probahle  that  such  an  amount  of  traffic  will  not  develop  for  sev- 
eral years.  ^\11  traffic  now  crossinj;  the  bay  north  of  the  Golden  Gate 
at  the  present  time  is  abont  aOO.OOO  vehicles  on  the  Hichmoiid-San 
Kafael  ferry  and  Sears  Point  Toll  Road. 

Ki(  iimond-San  Hai  .m:i.  Uuidci:. 

The  traftic  now  ijassin-r  over  the  Hichmond-Saii  Rafael  Ferry 
iiiudiints  to  approximately  li'M),00{)  cars  i)er  year,  and  the  average  toil 
per  \-ehicle  is  a|)proximately  $1.20. 

Statistics  indicate  that  whenever  a  toll  bridfi^e  replaces  a  toll  ferry 
the  tratTic  is  normally  increased  from  .'50  per  cent  to  50  per  cent  dnr- 
inp  tlie  first  year  of  bridjre  operation.  On  this  basis  assuming  au 
increase  of  40  per  cent  in  traffic,  the  traffic  usinj?  a  bridfre  replacing 
the  Richmond-San  Rafael  Feriy  wonld  carry  apj)roximately  460.000 
\eliicles  the  first  year.  Assnmin<;  that  tiie  same  tolls  would  be  charjred 
as  are  now  beiji<r  charjred  b\-  the  ferrv.  the  *rross  income  for  the  first 
year  would  be  $:):)0,()00. 

It  has  been  estimated  by  tiie  <rraiitee  of  the  franchise  that  the  bridge 
woidd  cost  approximately  $ir).()00.()0(). 

I'ndei'  |)i'i\ale  ownerslii|)  the  cost  <•>[  operation  pei-  year  is  esti- 
mated as: 

Admiiiislr.it ion      .    ^._. .<7r).(¥M)  (M» 

(■(.llp<ti..ii   of  toil .-,0.0(»0  (Ml 

liond  iiitt'rtst  at  7  per  cent l.Oori.oiMi  (Hi 

l^oiid  jiiiiorli/.iiti(.n  »t  41  jwr  cent  over  47  yeiirs ,ss.."iOO  (Hi 

Iii.'<nr:iii((>  niid   t;i\es 27r..(KK)  (Ml 

I?ond  (lis<(»mit  iiiiiortizntioii  over  47  yeiirs  ;it  4]  per  cent s.S,"(0  (K> 

Maiiiloii.iiice  iiiir]    reii.nirs                                                                                    (i.tNX)  00 


.'!:i.r.os..tr.()  oo 


The  present  probalile  income  at  the  rate  of  toll  jiaid  on  the  ferry  is 
$.").")(). 000.  If  40  ])er  cent  is  added  to  the  i)resent  traffic  dne  to  the  addetl 
convenience  of  a  bridjre,  the  maximum  present  income  that  coidd  be 
expected  from  a  brid<re  would  be  $770,000  per  year. 

If  an  increase  in  trafKc  of  :\  per  cent  is  fifrured  to  1*>50  and  '2  per  cent 
to  1}>7H  (the  end  of  the  franchise)  income  woidd  increase  as  follows: 

19:i0   $770,000 

1940   l,03r).000 

ii)r)0  1.300,000 

1955  1,534.000 

1960  1,694.000 

1970  2.0fi:).000 

1<>S0  2. 517. 000 

liider  these  assiniipt  ions  it  is  •evi(h-nt  thai  a  brid^rc  with  a  capilal 
invest meut  of  $15. 000. 000  will  show  a  deficit   until   1H55. 

If  both  the  Tomasini  and  Richmond-San  Rafael  bridfjes  were  to  be 
built,  the  traffic  shown  above  woidd  be  divided  between  tlie  two  bridffcs 
and  tiie  income  to  each  corres])ondin<rly  reduced.  It  seems  that  an 
iin|>recedented  development  will  have  to  take  |)lace  in  .Marin.  Contra 
Costa  and  northern  Alameda  counties  to  jtistifv  even  one  of  tbf^se 
brid«res.  as  an  investment. 
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(i(>M>i;N  Ci.vTK  l»mi)(;i:. 

It  lias  been  proposed  to  hiiild  ;i  l)ri(l^a'  iicross  (Joldcii  (Jatc  at  tlio 
narrowest  i)oint.  wliieh  is  some  distance  west  of  the  ])reseiit  .San  Fraii- 
eisco-.Sausalito  ferry.  A  district  composed  of  San  Francisco  C'onnty 
and  all  the  coast  counties  north  of  the  bay  has  been  formed  to  con- 
struct this  bridjre.  It  is  proposed  to  build  it  as  a  publicly  owned  toll 
bridjre,  financed  by  a  bond  issue  ajrainst  these  counties.  If  a  law  per- 
mittinjr  the  issuiufr  of  revenue  bonds  is  passed  tliis  district  nii^ht  choose 
to  use  such  a  method  of  financinji;. 

It  is  probable  that  a  dii-ect  bond  issue  ajrainst  the  district  could  be 
financed  at  a  lower  interest  i-ate  than  could  a  bond  issue  secured  oidy 
by  tolls. 

It  is  assumed  that  a  direct  bond  issue  could  be  financed  at  5  per  cent 
and  income  bonds  at  (5  per  cent.  The  estimated  cost  of  this  bridpre  is 
probably  $:{(),()()().()()(),  altliou<rh  an  estimate  has  been  made  by  Mr.  J.  U. 
Strauss'at  about  $1S.()()().0(K) 

If  the  cost  is  $:}(). 000. ()()()  the  anniial  cost  of  operation  and  amorti/.a- 
1  ion  in  seventy-five  yeai's  is  as  follows: 

V(,xt  of  (•..llectiiiK  tolLs $75,000 

Bond  int.'ivst  @  6  por  cent 1.800,000 

Hond  nnioitizatiou  ^l  4  per  cent 6G,000 

liisurniuc  2  percent 000,000 

-Miiiiiteiinuce  .ind  repair 20,000 

Adnuiiistnition    50,000 

$2,611,000 

Present  traflKc  over  all  ferries  over  the  (lolden  Gate  is  994,500.  The 
present  averajre  toll  on  tlie  ferries  per  vehicle  is  about  $1.00.  Assuming; 
that  trafific  would  be  increased  '■]()  per  cent  due  to  the  added  facilities  of 
a  bridjre,  the  probable  traffic  in  ]9:U  would  be  1,404,000  Aehicles  and 
the  probable  income  $1,464,000.  Ap])lyin<i:  a  '.)  per  cent  increase  in 
traffic  yearly  the  project  would  show  a  deficit  until  1955. 

Sax  Fh.vxcisco  I^av  Bridge — San  Francisco  to  Alameda. 

E.xtensive  studies  have  been  made  of  this  i)ro.ject  and  its  impoi-fance 
and  necessity  are  recofrnized.  Numerous  types  of  bridges  and  tubes 
have  been  proposed.  To  date,  however,  the  only  factor  which  is  estab- 
lished more  definitely  than  some  of  the  other  proposed  bridges  is  the 
probable  traflKc.  There  are  now  crossing  the  bay  on  ferries  in  the 
vicinity  of  this  proposed  bridge  ai)proxiraateIy  3,540,000  vehicles  per 
year  and  47,000.000  foot  jjassengers.  Reference  is  made  to  the  extensive 
repoi-t  on  tliis  subject  by  a  board  of  eminent  engineers  to  the  supervisors 
of  the  city  and  county  of  San  Francisco  in  May,  1927,  also  to  numerous 
other  reports  on  ])ropo.sed  bi'idges  by  i)rivate  individuals  and  corpora- 
tions with  estimates  varying  from  $25,000,000  to  $116,000,000,  depend- 
ing on  type  and  location. 

It  is  impo.ssible  to  make  any  accurate  estimate  of  this  pi-ojcct  until 
extensive  fouiulatioii  surveys  have  been  made. 

It  is  evident  that  the  least  .service  which  must  be  i))-ovi(led  by  a  bridge 
or  tube  at  this  general  location  is  a  combiiuition  of  interurban  and  auto- 
mobile traffic.  The  co.st  of  financing,  constructing  ami  operating  a 
suitable  structure  must  be  kept  at  the  lowest  i)Ossible  figure  if  the  ])ublic 
is  to  receive  the  best  service  at  the  lowe.st  co.st.  A  conclusion  is  drawn 
that  this  can  be  accomplished  oidy  by  public  financing  and  construction. 
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llEFOKE  THE  liOAKl)  OF  ^L'i'EKViaoKS  OF  THE  COUNTY  OF 
CONTRA  COSTA,  STATE  OF  CALIFORNIA 

In  the  waiter  of  the  apptirdtinu  of  Rodeo-Vallcjo  Ferry  Compant/,  a 
eorporation,  for  authoritij  to  erect,  eoyistrucf  and  maintain  a-  toll 
bridf/e  and  take  tolh  thereon  across  the  Straits  of  Carquinez 
hetweeii  Contra  Costa  County  and  Sohino  County.  California. 

Ordixanck  No.  171. 

AX  OKDINANCK  (;1{A\TIN(;  THE  APl'LICATION  OF  ItODIOO-VALLKJO 
FHHKY  COMrANY.  A  COHl'OIJATIOX.  AND  KUANt'HISK  TO  ERECT, 
("ONSTUrCT  AND  .MANTAIX  A  TOM>  IMUDOE  ACROSS  THE 
STliAlTS  OF  ("AltoriNEZ.  J?ET\VEEX  THE  COl'NTY  OF  CONTRA 
COSTA  AXI)  CorXTY  OF  SOLAXO.  STATE  OF  CALIFORNIA.  AND 
TAKE  TOLLS  THEREOX. 

The  l)()ai'(l  of  supcivisoi-s  of  tlio  county  of  Contra  Costa,  State  of 
California,  do  oi'dain  as  follows: 

Tliat  the  Kodeo-Vallejo  Ferry  Company,  a  corporation,  organized  and 
t  xistin*;  under  anil  by  virtue  of  the  laws  of  the  State  of  California,  and 
havinjr  its  ])riiicipal  ))lace  of  business  in  the  town  of  Rodeo,  county  of 
Contra  Costa.  State  of  California,  having  made  its  duly  verified  applica- 
tion in  writin«>:  in  due  form  of  law  to  the  board  of  supervisors  of  the 
county  of  Contra  Costa  for  authority  to  erect,  construct  and  maintain 
a  toll  bridjife  with  the  rijrht.  privilejre,  and  permission  to  take  toils 
thereoii  across  the  Straits  of  Car<(uinez  between  the  county  of  Contra 
Costa  and  the  county  of  Solano,  in  the  State  of  California,  as  described 
in  the  application  of  Rodeo- Vallejo  Ferry  Company,  a  corporation, 
therefor;  and 

Whereas,  the  county  of  Contra  Costa,  is  the  county  on  the  left  bank 
descending  of  the  Straits  of  Carquinez,  the  body  of  water  or  stream 
across  which  it  is  proposed  to  erect,  construct  and  maintain  said 
bridge;  and. 

Whereas,  this  board  has  jurisdiction  to  hear  and  act  upon  said  ai)pli- 
cation,  and. 

Whereas,  the  Ixtard  of  supervisoi-s  of  the  county  of  Contra  Costa, 
on  the  sixth  day  of  November,  1922,  proceeded  to  hear  and  did  hear 
the  application  of  said  Rodeo-Vallejo  Ferry  Company,  a  c()ri)oi'ation, 
and  continued  the  further  lieai'ing  lliere(m  from  tiuu'  to  time  and  until 
the  eighth  day  of  January,  192;}.  and  said  l)oard  of  supervisoi's  on 
said  eighth  day  of  January,  192:1  all  meml)ers  thereof  being  present, 
duly  i)asse(l  and  adopted  a  i-esolutit  Ji  expressing  its  desire  to  grant  the 
privilege,  permission  and  franchise  to  the  Rod<>o-Vallejo  Ferry  Com- 
pany, a  coi'poration,  its  successors  and  assigns,  to  ei-eet,  construct  and 
maintain  a  toll  bridge  aci-oss  the  Straits  of  Car(|uiney,,  between  the 
county  of  Contra  Costa  and  the  county  of  Solano,  in  the  State  of  Cali- 
fornia, and  having  found  and  determined  thei'ein  the  precise  i)oint 
wheie  such  bridge  is  proposed  to  be  located  in  the  manner  i)rescribed 
by  law,  and  this  honorable  board  having  thereupon  notified  W.  F. 
^IcC'lure,  state  engineer  of  the  State  of  California,  of  such  purpose  and 
the  jireeise  jioint  where  such  bridge  is  proposed  to  be  located,  and  duly 
and  regidarly  continued  the  further  hearing  of  said  application  and  the 
hearing  thereon  to  this  fifth  da\-  of  Febriiarv,  192:5,  and  said  engineer 
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liH\  iiij:  ill  ;iccui-(l;iiict'  with  law  ijcsijrnatt'd  the  it'n<rtli  nf  the  spans  ih'ccs- 
sary  to  pcniiit  the  fret'  tlow  (if  water  in  said  Straits  of  Canjuint'/,  tlierc 
heinj;  no  draw  in  said  hrid-ro,  and  ha\int;  tih»d  in  writing'  his  dfsi<;na- 
tion  as  afoi'csaid,  with  the  hoard  of  supervisors  in  pursuance  of  hiw  on 
this  fifth  day  of  Fehruary,  192:^. 

And  now  on  tliis  tifth  day  of  Fehruary.  1I>2:^,  it  f\diy  appeai-in^'  to 
the  satisfaetion  of  tliis  hoard  tliat  due  proof  has  l)een  made  that  due 
and  h'fral  notiee  of  said  applieation  of  said  Kodeo-^'aUe,io  Ferry  ("on»- 
|)any,  a  eoi"poi-ation,  for  the  v'\ii\\\  and  franehisc  to  so  «'reet.  eonstruet 
and  maintain  a  toll  lirid>;e  across  said  straits  and  to  take  lolls  thereon 
and  the  time  and  place  tixed  for  tlie  hearin«r  theronf  and  thereon  has 
heen  made  and  jriven  in  all  thin<rs  in  the  iiuinner  and  for  the  linie 
prescrihed  hy  law.  and  this  hoard  haxinjr  in  <»pen  and  rcfiular  session 
duly  considered  said  application  for  s\ich  franchise  and  permission  to 
take  tr)lls  therecui  now  detei-miiies  and  tinds  that  the  a|)pIication  of 
said  Kodeo-Valh'.jo  Ferry  Company,  a  corporation,  is  in  all  thintrs  as 
re(piii"e(|  hy  law.  and  that  due  and  le<ral  n(»tiee  of  said  application  has 
heen  <;iven  in  nuinner  prescrihed  hy  law  and  that  this  hoard  has  juris- 
dietion  to  Iwar  and  act  upon  said  a|)plication  and  trrant  said  franchise. 

That  said  toll  hrid^^e  across  said  straits  prayed  for  in  said  apjtli- 
cation  of  said  lvodeo-\'allejo  Ferry  Company,  a  corpoi-at ion,  hr'tween 
the  points  an<i  at  the  location  deterinitied  hy  this  hoard,  is  a  puhlic 
necessity. 

That  the  expense  of  the  erection,  const iMict ion  and  maintenance  of 
such  a  toll  l)ri<ljre  as  a  fi'ce  i)uhlic  hi<;hway  is  in  tlw  opiniftn  of  the  hoard 
and  this  hoard  so  determines  and  finds  too  trreat  to  justify  the  erci-tion. 
construction  and  maiiift-nance  thereof  Ity  the  counties  of  Cimtra  C<»sta 
and  Solano. 

That  said  hridtre  is  a  puhlic  necessity.  That  in  the  opinion  (»f  the 
hoai'd  the  pul>Iic  f.'ood  and  interests  re(piire  the  const  met  ioii  <if  said 
hridjre.  That  the  puhlic  «:ood  and  puhlic  necessity  will  he  promoted  hy 
the  erection,  construction  and  nunntenance  of  said  hrid^je  as  pi-opo.sed 
hy  the  sai<l  l?odeo-\'alle.jo  Ferry  Company,  a  corporation. 

That  said  Kodeo-Valle.jo  Ferry  Company  is  the  owner  of  lands  in 
Contra  Costa  County,  California,  hereinafter  particularly  descril»ed 
upon  which  the  southei'n  terminal  of  said  l)ridjre  is  to  he  located. 

That  the  hrid<re  as  proposed  to  he  erected  hy  the  l\o«leo-\'allejo 
Ferry  Compan\'.  a  cor|i(M-at  i'li,  is  of  siwh  type  that  it  will  not  intert'ere 
with  or  oli.str\ict  navifration  ;in<l  will  allow  sufficient  space  or  span  to 
permit  the  safe,  expeditious  and  convenient  passaire  at  all  limes  of  all 
vessels  which  may  navijrate  said  straits. 

That  there  is  no  toll  l»rid<:e  at  the  proposed  loeatirti  nor  is  there  any 
hridj^e  wliatevei-  across  said  straits. 

That  there  is  no  ferry  oprM-atintr  across  said  Straits  of  Canpiine/. 
within  a  mile  of  the  site  of  the  proposed  l)ridjre.  save  and  except  that 
of  said  Kf)deo-Valle.j(»  Ferry  Company,  a  corporation. 


promoted ..  ^ 

That  said  bridtre  is  to  he  erected,  constructed  and   maintained   in  a 
straitrht    line   aerrtss  tlie   Straits  of   Carrpiine/.   between   the   county  of 
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Coiitni  Costa  aiul  tlu-  i-(»iinly  of  SoUmo,  Stati'  of  ('alifoinici,  hctwccn 
tlu'  tt'iiiiinal  points  or  location  litM-einaftcr  (lcserit)c(l ; 

Tliat  tlie  said  application  of  tlu-  Hodco-Vallcjo  Ferry  Company,  a 
corporation,  is  licrchy  "granted,  and  the  Ko(lco-^'allc.jo  Ferry  Company, 
a  corporation,  its  successors  and  assijrjis,  is  liereby  granted  the  riglits, 
privilege,  perinission.  authority  and  franchise  to  erect,  construct  and 
maintain  a  toll  i)ridgc  with  the  ris^ht  to  take  tolls  thereoti  aci'oss  the 
Straits  of  Car(|uine/..  hetween  the  county  of  Contra  Costa  and  the 
county  of  Solano,  State  of  California,  in  a  straijrht  line  hetween  the 
terminal  points  heieinafter  particulai'ly  described,  with  the  proper 
approaches  tho'eto,  for  the  term  of  twenty-five  (2."))  years,  from  and 
after  the  effective  date  of  the  ordinance  tjrantinj;  said   franchise. 

It  is  hereby  ordered  that  at  the  expiration  of  term  liei'cby  granted 
the  title  to  said  toll  bridge  shall  revert  to  the  coiinties  of  Contra  Costa 
and  Solano. 

Said  bridge  is  to  be  constructed  of  concrete  and  steel  and  is  to  be 
of  the  susj)ension  type  or  such  othei'  type  as  the  War  l)ei)artment  of 
the  Fnited  States  in  its  judgment  nuiy  i)resci-il)e.  It  shall  ])e  of  a 
height  of  one  hundred  thirty-five  (1:^5)  feet  in  tlu;  clear  abov(>  mean 
high  water  on  said  straits,  at  all  points  between  the  southei-ly  [)i-oposed 
new  pierhead  line  as  hereafter  described  and  the  ne.xt  pier  north  of 
said  line.  The  bi-eadth  of  said  roadway  of  th(>  said  bridge  shall  be  not 
less  than  thirty  ('M))  feet:  said  bi-idge  shall  !)(>  constructed  in  all  things 
in  acc()i-(bince  with  the  re(piirements  of  the  Cnited  States  War  l)e|)art- 
ment.  Xo  i)ier  of  said  bridg(>  noi"  any  i)ortion  thereof  noi-  any  other 
obstruction  below  said  I'-i^)  feet  clearance  shall  be  jdaced  in  the  Straits 
of  Canpiinez,  between  a  straight  line  drawn  from  the  nortliwest  corner 
of  the  California  and  Hawaiian  Sugar  Refining  Corporation's  wharf 
and  the  northeast  coiner  of  Selby  wharf  (said  line  being  the  proposed 
new  pierhead  line  to  be  established  by  the  i)ropcr  authorities  of  the 
T^nited  Stales)  and  a  i)oint  one  thousand  (lOOO)  feet  Tiortherly  fi-oiu 
said  line. 

That  the  location  of  the  Contra  Costa  County  ti'i'iniiial  of  said  bridge 
is  as  follows : 

Poi-tion  of  Location  \o.  229.  the  State  Tidelands.  Cojili-a  Costa 
County,  lying  within  the  southeast  (piarter  of  section  -U,  township  'l 
north,  range  -^  west.  M.  I).  B.  and  M..  and  niore  particularly  descrilx'd 
as  follows,  to  wit  : 

Beginning  at  a  point  on  ti\e  southei-ly  side  of  the  Straits  of  Car(piiiuv 
14.36  chains  north  of  the  southeast  corner  of  section  :}1,  townsliip  '.) 
north,  range  3  west.  Mount  Diablo  meridian  in  the  line  of  extreme  low; 
thence  south  5.07  chains  to  a  slaticm  in  the  Cnitf'd  States  bidkhead  line; 
thence  north  Kf)  17'  west,  running  along  said  bulkhead  liiJc  ^t.^)l  chains 
1o  .station;  thence  TU)rth  4.70  chains  to  station  in  low  wafer  lijie:  thence 
north  S7  east,  ."i.^K  chains  into  the  place  of  i)egiiuiing,  i-un  by  the  true 
meridian,  nuignctic  vai'iation  17'  0')'  east,  containing  2.71  acres. 

Also  on  that  certain  i-oadway  situate  in  said  count.v  and  state  afore- 
said and  more  |)ai't icularly  described  us  follows,  to  wit: 

CoMunencing  at  a  jioint  where  the  center  line  of  First  aveniu',  town 
of  \'a'ona,  Contra  Costa  County,  intersects  the  southerly  shore  of  Car- 
<|uine/.  Straits  in  soiitherly  line  of  Tideland  Survey  Xo.  44,  C.  C.  Co.. 
tlience  north  760  feet  moi'e  or  less,  crossing  the  lands  f)f  the  Xorthern 
Ivailway   Cu.   and    lamls   formei-ly   owner   li\-    .Mrs.    Miiir  and   the   Sfjite 
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of  California,   tn  tlu-   line  ol"  tin-  tract   of   "J. 71    ai-rcs  alrnvt-  described. 
The  aliove  described  line  is  the  center  line  of  a  4()-fo()t  roadway. 

That  the  location  of  the  Solano  County  terminal  of  said  hridfje  is  as 
follows  : 

On  that  certain  tract  of  hind  situate.  Iyin'_r  and  hcin^  in  the  county 
of  Solano,  State  of  Calitornia,  and  kn<»\vn  as  the  .lames  Clyne  tract. 
locale(l  ill  the  north  half  of  section  '-VI,  and  the  south  half  (d'  section  1J1>. 
in  1t»\vnship  '.)  north,  ranjie  ')  west.  M.  I).  B.  and  M.,  which  said  tract 
of  land  lies  between  the  lands  of  the  I'inole  Dome  Oil  Company  on  the 
east  and  the  lands  of  Antonio  <l(ts  Keis  and  the  lands  of  the  Great 
Western  l'ow<'r  Company  in  the  west,  and  moi-e  particidarly  desei-ibe<l 
as  f(dlows.  to  wit  : 

Bejriniiiufr  at  the  poirU  of  intersecti(»n  of  the  line  <d"  mean  hijrh  water 
on  the  north  shore  cd"  Carcpiine/.  Straits  with  the  westerly  liiu-  cd"  the 
dames  Clyne  tract  in  section  ''V2,  township  :{  north,  ranjre  :{  west.  M. 
I).  r>.  and  M.  (if  the  public  land  sui-veys  of  the  I'nite*!  States  be  con- 
sidered extended  over  said  land'  and  runnintr  thence  northerly  alon^' 
.said  westerly  line  of  the  dames  Clyne  tract,  bUO  feet  to  a  point  on  said 
line:  thence  east  -i-^O  feet:  thence  south  7)'){)  feet  more  or  less,  tct  said 
line  of  mean  hifrh  water  on  the  noith  shore  of  Carquiiuv,  Straits:  and 
thenee  westerly  alonj;  said  line  of  mean  hitrh  water  to  the  point  of 
Ix'^inninp. 

The  precise  point  on  the  above  de^^cribed  locations  where  such  bridjre 
is  to  be  located  is  as  indicated  on  sheet  12  accompanyin<r  report  oi'  W.  F. 
.McClure.  stat<'  enjrineer  of  the  State  of  California,  and  dated  February 
1.  1!>2:5,  and  (iled  with  the  board  of  supervisors  of  Contra  Costa  County 
on  the  (ifth  day  of  Febi'uary.  1!>2"},  nderenee  to  which  is  hereby  made 
as  a  |)art  hereof,  and  is  particidarly  described  as  follows,  to  wit  : 

The  bridfje  axis  or  center  litu'  is  fi.xed  by  a  straifrht  line  passiujr 
thron<rh  the  two  followinfr  points: 

1.  I'oiid  1',  Avhich  is  the  intersection  of  the  brid};e  axi>  with  the 
|)roperty  line  betweoi  dames  Clyne  and  the  (ireat  Western  Power 
Company  on  the  Solaiu)  shore.  This  point  I*  is  410  feet  from  a  ])oint 
marked  Q  ami  nn-asurel  alonjr  the  boundai'y  Ix'tween  the  dames  Clyne 
l)roperty  and  that  of  the  (Jreat  Western  Power  Comi)anv.  This  liii" 
bears  srtuth  -'{'J"  west.  The  poi)it  Q  is  the  intersection  corner  eonunon 
t»»  the  properties  of  dames  Clyne.  the  (li-eat  Western  Power  Conipan.v 
and  Manuel  and  Antonio  dos  Keis. 

'_'.  Point  H.  shown  on  .sheet  2  on  the  Contra  Costa  side  alon^'  the  front 
pi-o])erty  liiu-  of  the  Rodeo-Valle.io  Perry  Company,  which  line  bears 
north  H7  east,  the  point  K  is  120  feet  westerly  alonjr  this  line  from  the 
northeast  conu'r  of  the  Hodeo-Vallejo  Ferry  Company's  pro|)ert\-  loca- 
ti«»n  22!),  2.71  acres:  this  northeast  corner  of  the  ferry  compan\ 's 
property  is  14.ofi  chains  north  of  the  intersection  point  eonimon  to 
secti<»ns  .").  (i.  :n  and  :{2. 

That  a  |)enal  bond  be  «riven  In  the  IJotleo-Vallejo  Ferry  Company,  a 
corporation,  for  the  benefit  of  the  county  and  all  persons  cros.sinjr  or 
desirinji  to  cross  said  brid<;e.  in  the  sum  of  twenty-five  thousand 
(2.').00(h  dollars,  eondi'ionerl  as  re«|uire(l  by  law.  said  bond  to  be  jriven 
at  least  ten  days  before  the  operation  <d"  sai<l  bridp-  and  the  taking.'-  (tV 
lolls  there«m. 
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That  tlk-  K()ck'o-\';ilK\i<»  Ft-n-y  (.'oiiipiiiiy,  ;i  corpoi-al ion,  y;ive  bond  in 
llie  county  of  Contra  Costa,  in  tlu'  sum  of  lifty  thousand  (.lO.OOO)  dol- 
lars, ^Miarantei'inf,'  the  faitliful  pcrloriuant'c  of  all  the  terms  and  provi- 
sions of  the  ordinance  jriantinji  franciiise  herein,  said  bond  to  bo  <>:iv(>n 
within  thirty  days  after  the  ordinance  jrriiiit injr  this  fi-anchise  becomes 
effective,  said  bond  not  to  be  eiVective  until  after  the  approval  of  said 
bridjre  and  franchise  by  the  War  Department  of  the  Fnited  States. 

That  the  license  tax  to  be  paid  by  the  Kodeo-Valle.jo  Ferry  Comi)any. 
a  corporation,  its  successors  and  assijrns,  for  takinj;  tolls  on  said  bridf^t' 
shall  be  one  hundred  (100)  dollars  ]hm'  month,  j^ayable  annuall.v. 
eonnnencinfr  from  date  of  the  operation  of  said  bi'id<>:o.  That  two  (2'/  ) 
per  cent  of  the  ^.n-oss  receipts  derived  from  the  u><e  and  operation  of 
said  brid^t^  shall  also  and  in  addition  be  paid  to  the  county  of  Contra 
Costa,  for  the  benefit  of  the  counties  of  Contra  Costa  and  Solano  for 
the  use  of  said  franchise. 

The  actual  construction  of  said  biid^e  in  jiood  faith,  shall  be  started 
within  four  montlis  from  the  date  of  this  ordinance  <ri"antin<j'  said 
franchise  and  shall  be  completed  within  three  years  thei'eaftei-.  or  such 
further  time  as  nuty  be  jrranted  by  the  board  of  supervisors. 

Tt  is  further  oi'dered  that  the  i-ate  of  tolls  which  niay  be  collected  for 
crossiufr  said  bridjrc  shall  be  as  fixed  by  the  Railroad  Commission  of 
the  State  of  California,  and  that  in  the  event  said  Railroad  Cominission 
shall  fail  to  fix  such  tolls  then  it  is  hereby  further  ordered  that  the  rate 
of  tolls  which  may  be  colleeted  foi-  crossin<>'  said  bi-id<re  shall  be  as 
follows  : 

.  1  iiloiiiohili'S. 

UmI.' 

Ambiiliiiu-e.s.  .self  propt'lltHl  or  lior.^c  driiwu $0  7") 

Automobilos    7r> 

Aiifoniotiilo   passpiigor   hus.sos 1    ."vO 

Bicycles. 
I'.icyclc.  iU'coinpaiiicd   1).\-  uwiioi-.   cncli ^  'JTi 

Carts  aiifl  Wai/ons. 

C';irt  or  w:iK<>ii  witlioiit  h<»rs»' 75 

I'lisli  carts   fattoiidant  and  freight  extra)    each 25 

('niiiiiicrciiil  or  Driirriii  A  iitiniioliilcs  iiikI  Motor   'J'riirl,-x. 

Not   fxicfdiiiK  two  toii.s  ciu>acit.v.  ca<-li 1   (X) 

KxcccdiiiK  two  tons  cnpacit.v.  each , 1   50 

Ditrhrrx.    IfarrmtrrK.   etc. 
I>itcliiTs.    liarvcsti-is.    steam    roIh>rs.    tiactors,    and    all    siniil.ir    <iinv(  \;ni<es, 
machines,  and  vehicles  chnrged  on  a   basis  of  weight,   per  ton  of  1»0(KI  Ihs.. 
at   carrier's   convenience pci- tun    1    (!o 

Cnttlr  and  Fftorl: 
Cattle,  per  hi-ad.  and  stnik  in  herds  and  uncrated.  includiii);  nn<-  attendant,  eaeli        ."»() 
Sheep  .-Mid  swine  niicrated  and   in  herds,  inelndinjr  one  atten<l.int.  each.       .  :',."i 

('oiniiiiitatinn  Kates. 
Motor    stajtes    oper;ited    dail.v    over    a    fixed    route    tmininium    charRc    per    da.\ 

$10. (M)  per  trip,  includes  driver  but    no  passeiiKcrs) ,")(! 

I»ail.v   round   trip  for  antnm(d)iles  .inil  driver,   per  moiith-1 iT)  00 

Freiiiht. 
rrei^lit   of  all   Uiiids  on   \ehieles.   |K-r   lOOO  lbs.    I  iiiiiiimnm  <h:irKe  liO  cents  »  -10 

f/carsrs. 
Hearses,  self  propelled  or  hoise  drawn    (with  or  withont   e.isket   and  corpse)     .    1    U.'i 


—  120  — 


Horses. 

H<ji*si-  iiutl  WiiKou  nr  curt,  or  plt'iisjire  vt-hicle 1  (H» 

Two  Imrsi's  and  wtigon,  or  |il«'iisure  vt'liidc 1   r><l 

Twii  limsfs  iiikI  drii.v,  or  truck,  or  coiniiu-rcial  vehicle 1  7r> 

( >ii('  liorsc  (ir  draft  ainimal.  not  attadnd  to  Vfliidc.  each .'»U 

l\!iili   liiiPNc  iivcr  two  iitliiclicil   to  vcliiclc,  «'acli .'>(! 

Motorcycles. 

.Molorc.v»-les,    cacli    "Jo 

Motorc.v<'l4>s,  with  side  car,  each .'»<( 

'1' I  oilers. 

'l'wo\\lii'cl    traili'rs    attaclx'd    lo   aiitoiiiohilcs ."id 

Kour-wlici-l    trailers   attached    to    auloiiinbiles   or   tnickK    (cainpiiig   «M|iii|iiiii-iit 

ill  trailers  charKcd  as  freight) To 

J'li.i.M  iii/cr.-<. 

Tassciij^crs.  drivers  of  vehicles  and  i).<lestiiaiis,  one  way l.'t 

I'lissengers.  drivers  of  vehicles  and  iKHlestrians.  round  trip 115 

VomittHiiition   Hates. 
I'asseiiners.  drixcis  of  vehiijes  and  pe<lcstriaiis,  per  mouths    .-  .    -    -. •".   tHI 

Said  britlge  shall  be  const riit'ted  in  aecordancc  ^itli  llic  retiuircmcnls 
of  the  I'nitcd  States  War  Department. 

It  is  further  ordered  that  this  ordinance  be  jmblished  before  llie 
expiration  of  fifteen  days  after  the  i)assa«re  tliereof.  1o<retlier  -witli  th«' 
names  of  the  members  of  the  board  votin«r  for  and  a^'ainst  tlie  same,  for 
at  h'ast  one  week  in  the  Contra  Costa  (Ja/ette.  a  newsjiaper  printed  ;md 
published  iu  the  county  of  Contra  Costa. 

This  ordinance  sliall  become  effective  tliirty  days  froiii  an:i  al'tei-  lis 
pas.sa<re. 

The  fore^roinjr  ordinance  \v;is  adopted  this  (iftli  day  of  February. 
\\V1'.\.  by  tlie  followiufr  vote: 

A\('s:  Supervisors  Zeb  Knott.  ('.  11.  llayden.  \V.  .1.  r>uclianan  Mud 
1{.  .1.  Trembath. 

\(»es  :  Sui)ervisors — None. 

Absent  :  Sui)ervi.sor  J.  P.  Casey. 

\  Seal  of  Tioard  of  ]  W.  .1.  Htr  hanan. 

/       Su|)enisors.       \  ('h;iiruiaii  of  the  Board  of  Su])ervisors 

of  the  County  of  Contra  Costa. 
Attest  :  .1.  II.  Wells, 

Clerk  of  r>o;iril  of  Su|)eivisofs. 
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UKFOKK   TIIK    nOAFxM)   OF   SrPKKVIS()l{S   OF   TIIK   CorXTV 
OF  CONTRA   COSTA,  STATK  OK  CALIFORNIA 

J )i  llu  nHittff  of  tin  af)}>Jicotion  of  Delia  llinUji  Corponil ion,  a  cor- 
jioration,  for  uiifhoritij  to  orct,  consirKcl,  and  maintain  a  loll 
hridfje  and  lake  tolls  Iturcon  across  the  San  Joa(iuiv  Hirer,  between 
Contra  Costa  Connlii  and  Sacranieido  Coiintji,  California. 

Orihxanck  No.   175 

AX  OKDIXANCE  (JUAXTIXG  TIIK  ATI'LICATIOX  OF  DKLTA  HKIIHJK 
('()UI>OKATI()X.  A  COUroKATlOX.  A  FKAXCIIISK  TO  KKKCT,  COX 
STUrCT  AXU  MAIXTAIX  A  TOLL  lUllDdH  ACROSS  TIIK  SAX 
JOAQUIN  RIVKR  RKTWKKX  TIIK  COlXTY  OF  COXTRA  COSTA. 
AND  THE  COI'XTY  OF  SACRAMKXTO,  STATK  OF  CALIFORXIA. 
AXD  TAKE  TOLLS  TIIEREOX. 

The  board  of  supervi.soi's  of  tlu'  cuuiily  of  CoiitrM  Costa,  State  of 
California,  do  ordain  as  follows: 

That  the  Delta  liridge  Corporation,  a  corporation  oru:anized  and 
(  \i.stin<r  nnder  and  by  virtne  of  the  laws  of  the  State  of  California, 
and  havinjr  its  principal  ])laee  of  l)usiness  in  the  city  and  county  of 
San  Francisco.  State  of  California,  havinj'-  made  its  duly  verified  ai)pli- 
eation  in  wi-itinfr  in  dne  form  of  law  to  the  hoard  of  supervisors  of 
county  of  Contra  Costa,  for  autliority  to  erect,  construct,  and  main- 
tain a  toll  hridtre  \\ith  the  right,  pi-ivilejic  and  permission  to  take  tolls 
thereon  across  the  San  .Ioa(piin  River  between  the  county  of  Contra 
C(xsta  and  the  county  of  Sacramento,  in  the  State  of  California,  as 
described  in  the  application  of  said  Delta  Dridiie  Corpoi'ation,  a  cor- 
jtoration,  therefor;  and 

Whereas,  the  county  of  Contra  Ci:sta  is  the  county  on  the  left  banU 
de.scendinfi'  of  the  San  .Ioa(|uin  River,  the  body  of  water  (U-  stream 
across  which  it  is  proposed  to  erect,  const  ruct  and  niainlain  said 
l)rid«r«'.  and 

Whei'eas,  this  Ixiai'd  has  jui'isdiction  to  hear  and  act  upon  said  ajipli- 
cation.  and 

Whereas,  this  board  of  supervisoi-s  of  the  county  of  Contra  Costa 
on  the  tifth  day  of  March.  V.)'l'^,  proceeded  to  hear  and  did  hear  the 
application  of  said  Delta  Bi-idfje  Corporation,  a  corporation,  ami  said 
board  of  supervisors  on  said  fifth  day  of  March.  192:V.  all  nitMubcrs 
thereof  being  present,  (hdy  ])assed  aiul  adopted  a  resolution  expressing 
its  desire  to  gi-ant  the  pi'ivilege.  pei-mission  and  fi'anchise  to  the  said 
Delta  Bridge  Coi-poration.  a  <'ori)oi"ation.  its  successors  and  assigns, 
fo  erect,  consli-uct  ;ind  maintain  a  toll  bridge  across  the  San  .Ioa(|uin 
Rivei-  between  the  county  of  Contra  Costa  and  the  count.v  of  Sacra- 
mento, in  the  State  of  California,  anfl  having  found  and  determined 
therein  the  jirccise  point  wher(>  such  bi-idge  is  proposed  to  be  located 
in  the  maimer  prescribed  by  law,  and  this  honoi'aple  board  having 
thereupon  notified  W.  F.  McClure.  .state  engineer  of  the  State  of  Cali- 
fornia, of  such  purpose  and  the  precise  point  where  smdi  bi-idge  is 
proposed  to  be  located  for  his  action  as  re<piired  by  law.  and  said 
engineer  having  in  accoi-dance  with  law  designated  width  of  the  ilraw 
to  be  made  in  such  bridjre  anrl  also  the  lengtii  of  the  s|)ans  ueei-.ssary 
to  p«'riiiit  the  free  How  of  water  in  said  San  Joaquin  River,  ami  having 
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lilcti   ill   \\i-itiii«r  Ills  (It'si^iiat ion  as  at'on-said.  uitli  tlii'  hoai'd  of  suiicr- 
visurs  ill  pnrsiiaiicc  of  law  on  tliis  twcnty-tliini  ilay  of  .Ma\'.  li)2:^: 

And  now  on  this  fourth  dav  of  .hinc  in2"{.  it  fnllv  appearing  to  tlw 
■-at isfaction  of  tliis  hoard  that  due  proof  has  hccn  made  that  due  and 
h'lral  Moticf  of  said  application  of  said  Delta  Bridirc  Corporation,  a  cor 
poration.  fen*  the  ripht  and  franchise  to  so  erect,  constvui't  and  main 
lain  a  toll  hrid^'o  across  said  river  and  to  take  tolls  thereon  and  the  time 
and  plac<'  fixed  for  the  hearin«r  thereof  and  therecm  has  heen  made  and 
iriveii  in  all  thinirs  in  the  manner  and  for  the  time  prescrihed  hy  law. 
and  this  hoard  havinjr  in  open  and  re«rular  session  duly  considered  said 
application  for  sm<'!i  franchise  and  permission  to  take  tolls  thei-eon. 
now  determines  and  fitids  that  the  ai>plication  of  said  l)elta  Hrid>:c 
Corporation,  a  corporation,  is  in  all  thiiiirs  re<pnred  hy  law.  and  that 
due  and  Iciral  notice  of  said  application  has  hc'n  frivon  in  the  manner 
prescrilx'il  hy  law  and  that  this  hoard  has  jurisdiction  to  hear  an<l  act 
upon  said  application  aiul  jji'ant  said  fraiu-hise. 

That  said  toll  hrid^ic  across  said  San  doaipiin  K'iver  as  |)ra.ved  for  in 
said  application  of  said  Delta  i>rid<re  Corporation  a  corporation, 
hetwecii  the  points  and  at  the  location  licrctoforc  dctcniiincd  Ity  this 
lioard.   is  a    puhlic   lu'cessity. 

That  tlic  expense  of  the  i-rci-tion.  i-onst  ruil  ion  and  niainlcnaiirc  of 
sucii  a  loll  hridire  as  a  fi'ce  pid)lii-  hiirhway  is.  in  the  opinion  of  the 
hoard,  and  this  hoard  so  determines  and  finds,  too  «:reat  to  .iustify  the 
erection,  construction  and  maiidciuince  thereof  hy  the  i-ounties  of 
Contra   Costa   and   Saci-ami-nto. 

That  said  hridjre  is  a  puhlic  ne<-essiiy.  That  in  the  opinion  of  the 
l)oai'(|,  the  i)uhlic  fiood  and  interests  reipiire  the  construction  of  said 
hi-idire.  That  the  jtuhlic  t;ood  and  pul)lic  necessity  will  he  ]>romoted 
hy  the  erection,  construction  and  maintenance  of  said  hridire  as  pro- 
posed hy  the  said   Delta   I'ridire  ('(U'poration.  a  eorp«n*ation. 

That  said  Delta  Iti'idire  Coi'poration.  is  the  owner  of  lands  in  ('ontra 
('osta  Countv.  California,  hereinaftei"  |)articularl\  descrihcd.  u|)on 
which  the  southci'n  terminal  of  said  l)ridire  is  to  l>e  located. 

That  the  hi-id<:e  as  pioposcd  to  I'e  erected  hy  th«'  Delta  Bridjre  Cor- 
poration, a  coriMU'Htion.  is  of  sucli  type  that  it  will  not  interfere  with 
or  obstruct  naviLration  and  will  allow  suflieient  space  of  s|)an  and  drau 
to  permit  the  safe,  expeditious  and  convenient  passage  at  all  times  of 
all  Vessels  which  ma.v  navijrate  said  straits. 

Tint  there  is  no  toll  iiridi;e  at  or  near  the  pi-o|)(»scd  location. 

That  there  is  a  ferr\  operated  a<i't)ss  said  San  doacpiin  Hiver  within 
.1  mile  of  the  site  of  the  |)ropose(l  hri<|^'«'  hv  C  A.  Latiritzen  and  U.K. 
liaurit/en.  doini:  hnsiness  under  the  linn  name  and  sivie  of  .\ntioeh 
and  Sherman  Island  Ferry  Companx.  who  consent  in  \M'itincr  to  the 
■jranlinir  1>.\'  the  hoard  of  supervisors  of  a  toll  hridtre  frani-hise  to  the 
said  Delta  liridjrc  ( 'orp«)rati<m  and  the  ercvtion  and  maintenan«*e  of  a 
toll  I'l-idv'e  a>;  prayed   fttr  in  the  application  <d'  said  i-orporation. 

Thiienpoii.  it  is  hv  the  huard  of  sujiervisors  of  the  county  of  Contra 
Costa.  Slate  of  ('alifornia.  ordered,  that  said  hridu'e  is  a  puhlic  neees- 
sit.v  :  that  the  puhlic  irood  and  interests  require  the  construction  thereof: 
that  the  piihlii-  j;ood  and  interests  and  puMic  necessity  will  he  pi-oinnted 
h\    the  erection,  ecnistniet ion  and  maintenance  of  said  hridfre. 
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Thiit  said  l)i-i(l<;('  is  to  \)v  erected,  constructed  and  inaiiitaiiied  in  :i 
straight  line  aeros.s  the  San  J()a(|uin  Hiver  between  the  eonnty  of  Contra 
(^osta  and  the  county  of  Sacramento.  State  of  California,  between  the 
terminal  points  and  h)cations  hereinafter  descril)ed. 

Tliat  the  ajjplication  of  the  Delta  I>ridj;e  Corporation,  a  corpoiation. 
is  hereby  <rranted.  and  the  Delta  Bridj^e  C()r[)oration.  a  corj)oration. 
its  successors  and  assigns,  is  herel>y  Lrranted  the  rij;ht.  privilege,  per- 
mission, autliority  and  franchise  to  erect,  construct  and  nuiintain  a  toil 
Itridge  with  the  I'i^dit  to  take  tolls  thereon  across  the  San  Joa'piin 
Hive!"  between  the  county  of  Contra  Costa  and  the  county  of  Sacra- 
mento, State  of  California,  in  a  straijilit  line  between  tlu'  tei-ininal 
points  hereinaftei-  particulai-ly  described,  with  the  propel-  ap|)i-oaches 
thereto,  for  the  term  of  twent\-(ive  (25)  years,  from  and  after  the 
ett'ective  date  of  the  ordinance  iri'antiui::  said   fi'anchisc. 

It  is  hei-eby  ordered  that  at  the  expiration  of  term  hereby  'granted, 
the  title  to  said  toll  bi-idtic  shall  revert  to  the  counties  of  (\)ntra  Costa 
and  Sacramento. 

Said  bridtre  to  be  constructed  of  concrete  and  steel  and  wood,  and  is 
to  be  of  the  low-level  tyi)e  or  such  other  tyj>e  as  the  War  Department 
of  the  I'nited  States  in  its  judgment  may  [)rescribe.  It  shall  be  of  a 
height  of  not  less  than  twelve  (12)  feet  in  the  clear  above  mean  high 
water  on  the  said  San  Joaciuin  River.  The  breadth  of  the  roadway  of 
the  said  bridge  shall  be  not  less  than  twenty-one  (21)  feet;  said  bridge 
shall  l)e  constructed  in  all  things  in  accordance  with  the  retpiirements 
of  the  I'nited  States  War  l)e{)artment. 

The  center  line  of  .said  bridge  shall  be  thirty  {W)  feet  easterly  froni 
and  parallel  with  the  section  line  betwe(>n  sections  lo  and  Ki,  T.  2  N., 
R.  2  K.,  ^1.  1).  r>  and  .M.  and  the  prolongation  northerly  across  said 
San  J()a<piin  K'ivei-. 

The  northerly  or  Sacramento  County  tei'minal  of  said  bi-idgc  is  as 
tollows.  to  wit : 

Beginning  at  a  point  on  Shei-man  Island,  in  Sacramento  County. 
California,  on  the  line  betAveen  sections  f)  and  10.  T.  2  X..  K.  2  E..  M.  1). 
B.  and  M.  and  .')()  feet  north  of  the  north  shore  of  the  San  Joa(piin 
Kiver.  and  from  which  jmint  tiie  section  corner  common  to  sections  1.") 
and  16,  21  and  22  of  said  township  bear.s  south  6420  feet  more  or  less 
and  running  thence  east  60  feet  to  a  point ;  thence  running  south  .■)() 
feet  more  or  less  to  a  point  at  mean  low  water  on  the  north  bank  of 
San  .loafpiin  Kiver;  thence  i-unning  westerly  60  feet  more  or  less,  along 
mean  low  water  line  to  a  point  on  said  section  line;  thence  running 
north  along  said  .section  line  oO  feet  to  the  place  of  beginning; 

The  .southerly  or  Contra  Costa  Cf)unty  terminal  of  said  bridge  is  as 
follows,  to  wit : 

Beginnitig  at  a  point  in  Ut",  center  of  the  county  road  on  the  section 
line  between  sections  1.')  and  10.  T.  2  X.,  K.  2  E.,  M.  D.  B.  and  .M. 
Contra  Costa  County.  California,  from  which  i)oint  the  M'ction  corner 
at  the  common  corner  of  .sections  1.').  16.  21  and  22  of  said  township 
beai-s  south  2645  feet   thence  running  north   .■)()  \'vv\    more  or  h-ss  to  a 
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l)()int  <it  mean  low  water  on  the  south  l)aiik  of  Sail  .Ioa<niin  Hivt'i'; 
tlu'iK'c  niiuiin^'  easterly  aloiifr  the  line  of  mean  low  water  60  feet  more 
or  less,  to  a  i)oint  whieh  is  60  feet  due  east  of  said  section  lijie;  thenee 
runninfr  south  50  feet  more  or  less  to  a  point  from  which  the  jilaee  of 
bej^iuninj;  bears  west  GO  feet;  thenee  ruuuiii};  west  GO  feet  to  the  i)lae<' 
of  bef^inning. 

The  above  deseribe<l  eeiitei-  line  and  the  above  described  terminal 
points  shall  constitute  the  precise  point  where  such  bridj;e  is  proposed 
to  bo  located.  Provided,  however,  that  the  said  applicant  or  its  assifins 
may  construct  at  the  northerly  or  Shei-man  Island  end  of  the  bridge 
and  on  the  east  side  thereof,  a  Haicd  oi-  widened  section  to  conned 
suitably  with  the  road  on  Sherman  Island,  said  section  to  be  bounded 
on  the  easterly  side  thereof  by  a  curve  of  not  to  exceed  two  liundrcd 
(200)  feet  radius. 

The  width  of  the  draw  to  be  made  in  said  bridge  to  be  two  hundred 
(200)  feet  lonj?  at  rijrht  anjrles  to  a.vis  of  channel  and  the  length  of 
spans  on  both  sides  of  the  draw  shall  be  sixty-five  (G"))  feet  and  forty 
(40)  feet  from  centei-  to  center  respectively  a.s  indicated  by  state  engi- 
neer AV.  F.  McCInre,  on  blue  print  of  same  appi-oved  May  21,  li>2.'5, 
now  on  file  in  office  of  the  clerk  of  the  board  of  supervisors  of  Contra 
Costa  County.  Calil'oriiia.  to  which  reference  is  hereby  made  for 
particulars. 

That  a  i)enal  bond  be  given  by  the  Delta  IJridge' Corporation,  a 
corporation,  for  the  benefit  of  the  county  and  all  |)ersons  crossing  or 
desiring  to  cross  said  bridge,  in  the  sum  of  twenty-five  thousand  (2r),0()() 
dollai's,  conditioned  as  re(]uired  by  law,  said  bond  to  be  given  at  least 
ten  days  befoi'e  tlie  opeivition  of  said  bridge  and  the  taking  of  tolls 
thereon. 

That  the  licen.se  tax  to  be  ])aid  by  the  Delta  Uridge  Cor|)oratioii, 
a  corporation,  its  successors  and  a.ssigns,  for  taking  tolls  on  said  bridge 
shall  be  one  hundred  ($100)  dollars  per  month,  payable  aninially 
commencing  from  date  of  the  operation  of  said  bi-idge.  That  two  (2'/*  * 
per  cent  of  the  gross  receipts  derived  from  the  use  and  operation  of 
.said  bridge  shall  also  and  in  addition  l)e  ])aid  to  the  county  of  Contra 
Costa  for  the  benetit  of  the  counties  of  Conti-a  Costa  and  Sacramento 
for  the  use  of  said  franchise. 

The  actual  construction  of  the  said  bridge  in  good  faith,  shall  Ix- 
s-farted  within  four  months  after  the  date  of  the  issuance  of  permit 
herein  by  the  Ignited  States  War  I)e|)artm«'nt  and  shall  b<'  completed 
within  three  years  thereafter  or  such  further  time  as  may  be  ^rranfed 
by  the  board  of  snpei-visors. 

It  is  further  ordered  that  the  rate  of  lolls  which  may  be  colleeteil 
for  cros.sing  said  bridge  shall  be  as  fixed  by  tin-  Kailroad  Commission 
of  the  State  of  California,  and  that  in  the  event  said  Kailroad  Commis- 
sion shall  fail  to  fix  such  tolls  then  it  is  hereby  further  ordei-e<l  that  the 
i-a1e  of  tolls  which  mav  be  collected  foi- crossing  sai<l  bridge  is  as  follows: 


Aiiti)iiiiil,il):s.  Kill.' 

Aiiil)iil:iii((s.    scll'-proi.cllfd    .«r    liorso-dniwii .$0  7.~> 

A  utoiix  "bill's    ~-' 

Aiitoniohilo  piissengor  blisses 1   •")<) 

liicyrtcs. 

Hicvcli'   ;t((<)iiipani(>(l   l)y   ownor.   ('.-icli 25 

Carls  find    W'iuioxh. 

(';iil   or  wiigon   without  horso 7'» 

I'lisli  (Hits  (••iltiMKbint  ami  freight  extra)   eadi -Ti 

('imiiiierriiil  anil  dvlirrrj/  inilniiKihiUn  and  motor  trucks. 

Xol  txcct'ilitiK  t\vi>  Ions  caitacit.v  each 1  00 

i;\«<  rdiii;;  two  tons  (iipafit.v — each 1    ^itl 

Ditrlicr.s,  harrcxtcis.  rtf. 
I  >ii(liers,    har\esters.    steam    rollers,    tractors    aii<l    all    similar    coiive.vam-es, 
machines  and  vehicles  charged  on  a  basis  of  weight,  per  ton.  of  '-'(MM)  pounds 
:ii    i-.irriei-'s    convenience,    ton .' 1 1    <•" 

Cattle  and  istock. 
Catth'.  pi-r  head,  and  slo<'k  in  herds  and  uncrated.  including  one  altendanl,  eacli  ."»() 

Sheej)  and  swine  un«-rate(l  and  in  hei-ds,  including  one  attendant,  each .  ;<"> 

Com niiittiliini   rules. 
.Motor   stages   op<'rated    dail.v    ovei-   u    fixed    route    (minimum    charge    per   da.v 

.*l(l  per  trip,   includes  driver  but    no  i)a.ssengers) .">(( 

I'ail.v   round   trip  fc»r  automobilis.  and  driver,   per  month '2~)  (Ml 

Frciijlil. 

I-'reight  of  all  kinds  on  vehicles,  per  KXM)  lbs.   (minimum  charge.  20  cents) 40 

Jlcar.scs. 

He.-uscs.  self-propelled  or  horse  {lra\\n    (with  or  without  caski't  and  corpse!     ^  1    D.'i 

lIori?es. 

IIois;'  and  wagon  or  cart,  or  ple.isure  vehicle 1   00 

'I'wo  hor.ses  and  wagon,  or  i>leasure  vehicle 1  50 

Two  horses  and  dra.v,  or  truck  ov  commei-cial  vehicle 1   75 

One  horse  or  draft   animal,   not   attached   to   vehicle  each 5(1 

l-'.:ich  horse  ov<'r  two  altache<i  to  vehicle  each 50 

Motorci/clci. 

Motorcycles,     each , li5 

.Motorcycles,   with   side   car,   each 5(1 

Traii'trs. 

Two  wheel    traileis    attached    to    .-lutomobiles .5(1 

l\iur  wheel    tiailers   ,itta<he(l    lo   aulomobili-s   or   trucks    (camping   o<iuipnienl 

in   trailers  ch;irged  as  freight  I ~7, 

Pa-s-iinficrn. 

I'asseugeis.  drivei-s  ()f  vehicles  and  pedestrians,  one  way 15 

I'jissengers.  drivers  of  vehicles  and   pedestrians,   round   trip 25 

Cum m Illation   h'lilcs. 
I'asseugeis.  drivei-s  of  vehiebs  and   ix-destrians.  per  month :'  0(t 

Said  bridjre  sliall  be  coii.stnicted  in  accordaiicc  with  the  re(|iiii-emeMts 
i)f  the  United  States  War  Department. 

It  is  further  ordered  that  this  ordinance  be  pnblisiied  before  the 
expiration  of  fifteen  days  after  the  passajre  thereof  toj^etlier  Avitli  tlic 
names  of  the  members  of  the  board  voting  for  and  ajiainst  tlie  .same 
lor  at  least  one  week  in  the  Contra  Costa  (Jazette.  a  ne\vsi)aper  printed 
ant]  ptiblislied  in  the  eonnty  of  Contra  Costa. 


'riiis   ordiiiaiici-   slmll    Ix't'tmif   rlVfi'ti\f   thirty   days    from    and    af'ti-i- 
its  |)«ssa<re. 

Till-  forcjroiii;;  ordinancf  was  ailoplfd  this  loiiith  day  ol'  •Imic.  1!I2M. 
hy  thf  t()ll()\vin«r  voto : 

Ayes:   Supervisors  Z«'h  Knott.  .1.   I*.   Casey.  ('.    11     llayden.  and   \V. 
.1.  liucliauHii  an«l  K.  .1.  Trenihath. 
Xoos :   Xont'. 
Al)S('nt  :   Siipci'visurs  -  none. 

W    .1     lii  iii.v.NAN   iSijfned) 
("haiinian  ol    the  board  of  siipoivisors  of  thf 
(  nnnlv    of  ( 'out  ra  ( 'osta. 
Attest  : 

.1.  n.  Wkm.s.  Clerk  of  thf  hoard  of  siipervi.sors. 
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UHUl-NANCE  No.  ii.')!'. 

An  ordinance  orrantinpr  the  application  of  Prank  ('.  Towns,  Mark  K. 
Xoon,  and  A.  AV.  Denel,  as  joint  tenants,  tlieir  siu-vivor  or  survivors  or 
.issipns,  for  authority  to  eonstrnet.  maintain  and  operate  a  toll  l)rido:e 
across  San  Francisco  IJay  between  the  county  of  San  Mateo  and  the 
county  of  Alameda.  State  of  California.  *rrantin.ir  a  franchise  for  said 
pur|)ose,  |)rescril)infr  the  terms  and  conditions  thereof;  fixing  tlic  rate 
of  tolls;  provitlinpr  for  the  i)aymeiit  of  a  license  tax;  and  fixinjr  the  term 
of  said  franchis*'. 

The  application  of  Frank  ('.  Towns,  .Mark  E.  Xoon  and  A.  \V.  Deuel 
for  authority,  license  and  franchise  to  construct,  maintain  and  ojieratc 
a  toll  hridjje  across  San  Francisco  Hay  and  to  take  tolls  thereon,  cominjr 
on  re<rularly  to  be  heard  before  the  board  of  supervisors  of  the  county 
of  San  Mateo,  State  of  California,  this  eleventh  day  of  .July.  1927,  in 
open  session  of  the  said  board,  and  it  appearinjr  to  the  said  board,  and 
said  board  so  finds,  that  notice  of  said  ai)i)lication  was  duly  jjublished 
in  the  manner  and  form  and  for  the  time  as  recpiired  by  law  in  the 
■'San  ]\Iateo  Times  aiul  Daily  Xcws  Leadei-"  and  the  "l>urlin<ranu' 
Advance."  each  of  which  is  a  newsj)aper  of  <reneral  circulation  pub- 
lished and  cii'cidated  in  the  count.v  of  San  !Mateo,  State  of  California, 
and  in  the  "Oakland  Tribune."  a  newspapei-  of  jjeneral  circidation. 
published  and  circulated  in  the  county  of  Alameda.  State  of  California, 
and  that  on  the  sixth  day  of  June.  1!)27.  |)ursuant  to  a  resolution  duly 
made,  seconded  and  passed  by  this  board  a  communication  was  sent  to 
the  state  enjrineer  of  the  State  of  California  notifvin«r  said  state  enp^ineer 
of  the  purpose  of  this  board  to  grant  to  said  Frank  C.  Towns.  ]Mark  K. 
Xoon  and  A.  W.  Deuel  a  franchise  to  construct,  nuiintain  and  operate  a 
toll  bridge  across  San  Francisco  Bay  aiul  specifying  the  precise  point 
wIkm-c  such  bridge  is  to  be  located,  and  that  within  the  time  and  in  tiie 
manner  provided  by  law  and  within  ten  (  M))  days  after  the  receipt 
by  said  engineer  of  said  notice,  the  said  state  engineer  by  written  com- 
munication to  said  board  designated  the  widtii  of  draw  to  be  nuule  in 
said  bridge  and  also  the  length  of  spans  necessary  to  ])ermit  the  frcH'  flow 
of  water,  and  tiiat  said  comnuuiication  from  said  state  engineer  tixing 
the  draw  and  si)an  was  on  the  thirteenth  day  of  June,  1027,  spi-ead 
upon  the  minutes  of  this  board  as  re(piired  by  law.  an<l  this  board  fur- 
ther finds  that  the  construction,  maintetuiuce  and  operation  of  said 
Itridge  is  a  public  necessity  and  convenience. 

Xow.  therefore,  the  board  of  supervisors  of  tlu*  couidy  of  San  Mateo. 
State  of  California,  in  meeting  assend)le<l  do  l)erel)y  find  that  said  ai)pli- 
cation  of  said  Frank  C.  Towns.  Mark  K.  Xoon.  and  A.  W.  Deuel  is 
regularly  before  this  board  of  superA'isors  of  San  .Mateo  (vounty  at 
this  time  and  that  all  ])roceedings  and  ads  and  things  i-etpiired  by  hn\ 
be  done  and  taken  liaxc  been  duly  and  regularly  had  ami  taken  by  said 
Frank  C.  Towns.  Mark  E.  Xoon  and  A.  \V.  Deuel  and  by  this  board 
preliminai'y  to  granting  and  obtaining  said  authority,  license  and 
franchise. 

Xow,  therefore,  the  board  of  supervisors  of  the  count \  of  San  .Mateo, 
State  of  California,  do  ordain  as  follows: 

Section  1.  The  right,  authority,  license  and  fraiu-liis(>  is  hei-eby 
granted    lo    p'rank    C.    Towns     Mark     E.     Xoon    and     A.     W.    Dcui'l, 
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as  .joint  tenants,  tlieir  snrxivor  or  survivors  and  assifrns,  to  construct, 
maintain  and  operate  for  tlie  term  of  fifty  (.ID)  years  fnmi  and  after 
the  passajrc  of  this  ordinance,  a  toll  hridprc  toprether  with  the  approaches 
tlicreto,  aci-oss  and  upon  and  over  which  may  ])ass  or  he  transported 
l^ersons,  frt'ijrld  and  vehicles  of  all  kinds  and  howsoever  drawn  or  pro- 
pelled, includin«r  automobiles,  trucks,  wajrons  and  property  of  every 
nature  carried  or  transported  thereon  or  thereby,  and  for  any  and  all 
othci-  lawful  purposes.  Said  bridjre  shall  be  locat(>(l.  built  and  con- 
structed across  San  Fi-ancisco  Bay  from 

A  point  on  the  knoll  on  Little  Coyote  Point,  county  of  San  ^lateo. 
State  of  California,  dcsijrnated  on  jrovornment  maps  as  CJuano  Island, 
(Lonfritude  West  122  1.')'  4:5.47!)".  Latitude  Xorth  :}7"  :U'  2:{.(i4!)")  ; 
thence  Xoi-th  41"  S'  Kast  H.TiO.G  feet  crossinj;  the  main  ship  channel; 
thence  alonf;  the  arc  of  a  <)  curve  to  the  ri<rht  472..')  feet ;  tlu'iu-c  Xorth 
()!)  '  2})'  East  2S.771..")  feet,  more  or  less,  to  a  point  in  the  county  of  Ala- 
meda, State  of  California,  on  the  eastern  shore  line  of  said  San  Fran- 
ci.sco  Bay  at  or  near  the  point  where  the  county  road  runnin«r  south- 
westerly from  the  town  of  Mount  Eden,  county  of  Alameda,  State  of 
California,  would,  if  extended  in  a  straijrht  line,  meet  the  said  easteiii 
shoi'c  line  of  said  bay. 

Said  toll  bri(l«re  to  have  an  appro.ximate  leufrth  of  ihii-ty-seven  thou- 
sand live  hundred  si.\ty-Hvc  ( ;{7. •')(!.") )  feet  more  or  less  from  shore 
line  to  shore  line,  and  a  breadth  of  thirty  (.'50)  feet  more  or  less,  with 
width  of  draw  and  lenjrths  of  spans  as  j)rovi(led  in  said  communication 
heretofore  I'eceived  fi'om  the  stat«'  en}rineer  of  the  State  of  Califoi'iiia. 

Section  2.  The  rijrht  and  authority  is  hereby  jrranted  to  said  Frank 
('.  Towns,  Mark  E.  Xoon  and  A.  W.  Deuel  as  .joint  tenants,  their  sur- 
vivor 01'  survivoi-s  and  assi«rns.  to  make  all  necessaiy  ai)proaches.  and 
all  needful  and  convenient  excavations  and  fills,  in  and  adjacent  to  .said 
brid<re  and  ap]>r()aches  thereto,  and  also  to  install.  op<'ratc  and  maintain 
at  suitable  and  convenient  poiiits  alonj;  said  bridjre  and  the  approaches 
thereto,  steam,  <rasoline,  electric  i)Ower  equipment  and  enj^ines,  and 
boiler  and  electric  plants  of  amj)le  and  sufficient  power  to  o])erate  the 
said  bridfre,  and  any  draws,  lifts  and  cantilevers  thereon,  or  connected 
tliei-ewith.  and  convenient  or  necessary  in  order  to  carry  on  the  activ- 
ities specifietl  in  this  oi'dinance.  and  other  appurtenances  and  ai)pliances 
and  accessoi-ies  necessary  or  convenient  to  the  use  or  operation  of  siiid 
bridge,  oi"  convenient  for  the  use  of  the  travelinjr  |)ublic.  including 
telephone,  telcfrraph.  wafer,  <ras  and  l)ipe  lines  and  electric  lines  (if 
all  kinds. 

Section  :{.  It  lia-  l)een  siiown  before  the  said  board,  and  the  .said 
board  so  finds,  that  the  actual  cost  of  the  construction  of  said  bridpe 
and  the  fair  and  actual  cash  value  thereof  when  completed,  will  be 
approxin)ately  .seven  million  five  hundred  thousand  (.$7, .")()(), ()()())  dollars, 
and  that  the  annual  cost  of  all  necessary  i-ejiairs.  oi)eration.  mainten- 
nance.  amortization  and  taxes  of  said  bri(lfre  will  be  three  hundred  forty 
thousand  ($.'540. ()()()  I  dollars,  or  thereabouts,  and  in  view  there((f  this 
board  does  hereby  fix  the  rate  of  tolls  which  the  said  Frank  C.  Towns. 
.Mark  E.  Xoon  and  A.  \V.  Deuel  as  .joint  tenants,  their  survivor  or 
survivors  and  assijrns.  shall,  and  are  hereby  authorized  to  collect,  for 
the  u.se  of.  or  for  the  i»assa<re  over  said  bri«lfre  or  any  j)art  thereof,  or 
any  approach  thereto,  each  way.  to  be  and  the  same  are  hereby  fixe<| 
as  follows,  to  wit  : 
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For  each  truck  of  10  tons  capacity,  $1.50. 

Fiu-  each  truck  of  (i  tons  capacity,  $1.25. 

For  each  truck  of  5  tons  cai)acity,  $1.00. 

For  cadi  truck  of  4  tons  capacity,  90  cents. 

For  each  truck  of  8  tons  capacity,  80  cents. 

For  earh  truck  of  2  tons  capacity,  70  cents. 

For  each  truck  of  1  ton  capacity,  60  cents. 

For  each  trailer,  50  cents. 

For  each  \va<?oii  of  10  tons  capacity,  $1.00. 

For  each  \va<;on  of  G  tons  capacity,  90  cents. 

For  each  wagon  of  5  tons  capacity,  80  cents. 

For  eaclistajrc.  $1.00. 

For  eacli  7-passenp:er  automobile,  50  cents. 

For  each  5-i)assenp:er  automobile,  45  cents. 

For  each  2-passenfrer  automobile,  40  cents. 

For  each  tri-car,  80  cents. 

For  each  motorcycle,  20  cents. 

For  vehicles  other  than  those  herein  specified,  $1.00. 

For  each  person,  5  cents. 

For  freiprht  and  other  property,  however  transported,  50  cents  per  ton. 

Public  peac(!  officers,  public  firemen,  and  letter-carriers  with  their 
vehicles  and  apparatus,  when  upon  public  business,  siudl  be  permitted 
to  pass  over  said  bridjre  free  of  tolls. 

No  separate  toll  or  charjre,  other  than  thos'e  specified  herein,  shall  be 
made  for  trans])ortation  or  passajrc  over  any  approach  to  said  bridg^e. 

Should  the  owner  oi-  owners  of  this  franchise  find  is  necessary  or  con- 
venient at  any  time  or  from  time  to  time,  to  establish  a  toll  rate,  or  toll 
charfre,  to  cover  the  passage  over  said  bridge  of  propert}',  or  vehicles, 
which  do  not  fall  witliin  any  of  the  above  listed  toll  rates,  or  toll  charges, 
.said  board  of  supervisors  shall,  upon  proper  representation  and  .show- 
ing by  the  owners  of  this  franchise,  establish  such  additional  toll  rates, 
or  toll  charges,  as  shall  be  in  conformity  -witii  a  fair  return  to  the 
owners  of  this  franchise  upon  their  investment. 

Section  4.  Said  Frank  C.  Towns,  ]\Iark  E.  Noon  and  A.  W.  Deuel, 
their  survivor  or  survivors  and  assigns,  shall  pa}-  the  county  of  San 
^Fateo  the  sum  of  one  hundred  dollars  ($100)  per  month,  payable 
annually  commencing  from  the  date  of  the  operation  of  said  bridge 
and  continuing  until  the  expiration  of  this  franchise  as  a  license  tax 
for  taking  tolls  upon  said  bridge. 

Section  5.  Said  Frank  C.  Towns,  IMark  E.  Noon  and  A.  W.  Deuel 
have  caused  their  engineers  to  make  a  survey  of  the  site  of  said  bridge, 
and  have  made  all  soundings,  borings,  tests,  plans  and  estimates  neces- 
sary for  the  placing  of  contracts  for  the  construction  of  said  bridge, 
and  for  the  filing  of  an  application  for  the  permit  of  the  War  Depart- 
ment of  the  United  States  of  America  to  construct  the  same;  now,  there- 
fore, it  is  directed  and  provided  that  witliin  a  reasonable  time  after 
the  said  War  Department  permit  has  been  i.ssued,  the  said  Frank  C. 
Towns,  Mark  E.  Noon,  and  A.  W.  Deuel,  their  survivor  or  survivors  and 
assigns,  siiall  execute  contracts  for  the  actual  construction  of  the  bridge, 
and  work  thereon  shall  be  commenced  within  sixty  (GO)  days  after  the 
signing  of  said  contracts  and  shall  be  prosecuted  diligently  thereafter 
(except  when  prevented  by  act  of  God,  the  public  enemy,  riots,  strikes, 
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legal  proceed in{?s,  tin-  elements  or  any  other  eause  whatsoever  heyond 
the  control  of  tlie  contractor),  until  a  l)ritl<re  of  at  least  thirty  (:{())  feet, 
more  or  less,  in  width  shall  have  been  completed,  which  said  hridire  shall 
be  compleled  within  three  (oj  years  from  the  passajre  of  this  ordinance. 

Section  G.  The  said  Frank  C.  Towns,  ]\IarU  E.  Noon,  and  A.  W. 
Deuel,  their  survivor  or  survivors  and  assijrns,  shall  ou  or  before  the 
eonunencement  of  the  construction  of  said  bridge  and  any  enlargemeuts 
or  additions  thereto,  file  in  the  ofiHee  of  the  clerk  of  the  board  of  super- 
visors of  the  county  of  San  Mateo,  State  of  California,  a  copy  of  the 
plans  and  ispecifieations  for  said  work,  together  with  a  copy  of  all  per- 
mits granted  to  them,  or  either  of  them,  to  construct  and  operate  said 
bridge  by  the  United  States  of  America  or  any  oflieer  of  the  State  of 
California. 

Section  7.  Said  Frank  C.  Towns,  Mark  E.  Noon  and  A.  W.  Deuel, 
as  joint  tenants,  their  survivor  or  survivors,  or  assigns,  shall  before 
comnuMicing  the  construction  of  said  bridge,  file  a  bond  in  the  sum  of 
i^lOO.OUO  with  one  or  more  sureties,  in  accordance  with  sections  '2845 
and  2850  of  the  Political  Code  of  the  State  of  California,  and  said  bond 
shall  be  renewed  annually. 

Section  8.  At  or  before  the  time  of  the  completion  of  said  bridge 
said  Frank  C.  Towns,  ]\Iark  E.  Noon  and  A.  W.  Deuel,  their  survivor 
or  survivors  and  assigns,  shall  procure,  or  cause  to  be  procured  a  right 
of  way  tor  a  highway  or  r«ad  from  each  end  of  .said  briilge,  to  wit :  one 
in  \\w  county  of  San  ]\Iateo  and  tiie  other  in  the  county  of  Alameda, 
which  right  of  way  shall  extend  from  each  end  of  said  bridge  to  con- 
nect witii  a  public  highway  upon  which  said  rights  of  way  a  proper 
pavement  of  a  width  e(iuai  to  the  roadway  of  said  bridge  shall  be  con- 
.structed. 

Section  9.  It  is  further  provided  that  if  the  said  Frank  C.  Towns, 
Mark  E.  Noon  and  A.  W.  Deuel,  their  survivor  or  survivors  and  assigns, 
should  be  unable  to  perfonu  any  act  or  contlition  herein  .set  fortli  in 
the  time  and  as  herein  provided,  that  the  said  board  of  supervisors 
of  llie  county  of  San  Mateo  may  upon  a  pro])er  showing  of  due  dili- 
gence and  good  failli  on  the  part  of  said  Frank  C.  Towns,  Mark  E. 
Noon  and  A.  W.  Deuel,  their  survivor  or  .survivors  and  assigns,  extend 
said  period  of  time  for  performing  eaeli  act  or  condition.  In  the  event 
that  there  shall  be  a  delay  in  the  granting  of  permits  by  the  War 
Dci)artment  of  the  United  States  of  America,  or  in  the  event  that  it 
shall  be  necessary  for  the  said  Frank  C.  Towns,  Mark  E.  Noon  and 
A.  W.  Deuel,  their  survivor  or  survivors  and  assigns,  to  institute  or 
maintain  any  legal  proceedings  in  order  that  they  shall  be  entitled  to 
the  benefits  and  privileges  herein  granted  to  them,  or  in  the  event  that 
any  legal  proceedings  shall  be  in.stituted  to  prevent  said  Frank  C. 
Towns,  Mark  E.  Noon  and  A.  W.  Deuel,  their  survivor  or  survivors 
and  as.signs  from  doing  any  of  the  things  herein  re(piired  or  permitted 
to  be  done  by  said  Frank  C.  Towns,  ]\Iark  E.  Noon  and  A.  W.  Deuel, 
their  survivor  or  survivors  and  assign.s,  then  the  time  specified  liercin 
within  which  such  acts  and  promises  are  to  be  performed  shall  be 
extended  at  least  thirty  (30)  days  after  the  necessary  permits  of  .said 
War  Department  shall  have  been  granted,  and  thirty  (30)  days  after 
such  legal  proceedings  shall  have  been  finally  determined  and  ended ; 
prni'idid.  however,  that  any  such  legal  proceedings  instituted  by  said 
Frank  C.  Towns,  Mark  E.  Noon  and  A.  W.  Deuel,  their  survivor  or 
survivors  and  assigns  as  aforesaid,  shall  be  diligently  prosecuted  and 
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•Mark  K.  Xooii  ami  A.  W.  Dciu'l,  llieir  survivor  or  survivors  and  assi{?ns 
as  aforesaid,  shall  bo  dilijjently  and  promptly  defended  without  any 
unreasonable  delay. 

Section  10.  It  is  further  provided  tliat  the  county  of  San  Mateo 
shall  be  allowed  to  erect  and  construct  and  maintain,  at  its  own  cost 
and  expense,  police  and  fire  alarm  wires  and  boxes  over,  upon  and 
aloufr  said  bridfre.  and  if  a  conduit  system  is  installed  thereon  to  con- 
struct a  conduit  for  said  wires. 

Section  11.  The  refu.sal,  nejrlect  or  omi.s.sioTi  of  .said  Frank  C. 
Towns.  Mark  K.  Xoon  and  A.  W.  Deuel,  their  survivor  or  survivors 
and  assifi^ns,  to  do,  perform  or  abide  by  any  or  all  of  the  terms,  con- 
ditions and  covenants  in  this  ordinance  contained  shall  (sid)ject  to  the 
provisions  of  section  9  hereof)  give  to  this  board  of  supervisors  the 
imme  Mate  ri^rht  to  forfeit  the  franchise  hereby  granted;  provided,  how- 
ever, that  this  board  of  supervisors  shall  first  give  the  said  Frank  C. 
Towns,  Mark  E.  Noon  and  A.  W.  Deuel,  their  survivor  or  survivors  and 
assigns  a  reasonable  opportunity  to  be  heard  thereon  and  to  perform. 

Section  12.  In  order  that  this  franchise  shall  be  effective  and  in 
operation,  the  said  Frank  C.  Towns,  Mark  E.  Noon  and  A.  W.  Deuel; 
their  survivor  or  survivors  and  assigns,  shall  within  thirty  (30)  days 
after  this  ordinance  shall  become  effective,  file  in  the  office  of  the  clerk 
of  the  board  of  supervisors  of  the  county  of  San  Mateo,  State  of  Cali- 
fornia, their  acceptance  in  writing  of  the  provisions  of  this  ordinance 
and  thereupon  all  the  provisions  of  this  ordinance  shall  be  taken  and 
deemed  as  a  contract  between  said  county  of  San  Mateo  and  said  Frank 
C.  Towns,  Mark  E.  Noon  and  A-  W.  Deuel,  their  survivor  or  survivors 
and  assigns.  If  such  acceptance  is  not  filed,  this  ordinance  is  null 
and  void. 

Section  V.\.  Each  and  every  assignment  of  said  franchise  must  be 
in  writing  and  exact  copies  thereof  must  be  filed  with  the  clerk  of  this 
board. 

Section  14.  If  iwxy  .section,  sentence  or  portion  thereof  herein  con- 
tained shall  for  any  reason  be  void  or  illegal,  such  fact  shall  not  affect 
the  validity  of  the  remaining  portions  of  this  ordinance;  and  said 
board  of  supervisors  hereby  declares  that  it  would  have  passed  this 
act  ami  each  and  every  other  section,  sentence  or  portion  thereof  irre- 
spective of  the  fact  that  any  one  or  more  sections,  sentences  or  por- 
tions thereof  be  held  void  or  illegal. 

Section  1").  This  ordinance  shall  take  effect  and  be  in  force  from 
and  after  thirty  (30)  days  after  its  passage. 

Passed  and  adopted  by  the  board  of  supervisors  of  said  county  of 
San  ]\Iateo,  as  an  ordinance  of  said  county  at  a  session  and  regular 
meeting  of  said  board  of  supervisors  held  this  eleventh  day  of  July, 
A.  D.  1927,  by  the  following  vote: 

Ayes,  in  favor  of  the  i)assage  of  said  ordinance:  Supervisors  T.  L. 
llickey,  Rosalie  ^I.  lirown,  ^Manuel  Francis,  C.  V.  Thompson,  J.  W. 
Poole. 

Noes,  and  against  the  passage  of  said  ordinance:  Supervisors: 
None. 

Absent :     Sur)ervisors :     None. 

Approved  and  attested  this  eleventh  day  of  Julv,  1927. 

J.  W.  Poole, 
Chairman  of  the  board  of  supervisors  of  the 
[seal]  County  of  San  Mateo,  State  of  California. 

ELIZAIUnil     ]\I.     KxiiESE, 

Clerk  of  said  board  of  supervi.sors. 
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NO.  3.10 

AX  OHDIXAXCE 

(iKAXTIXd  rXTo  lOlIX  J.VLK  HAHKIXdTOX,  Ills  IIHIHS 
AND  ASSHJXS.  Al'TllOKlTY  TO  COXSTKrCT.  OPKUATK 
AXI)  MAIXTAIX  A  T(»!.L  URIIXJE  ACROSS  SAX  FHAX- 
CISCO  HAY.   AS   IIHKKIX   PHOVIDEI). 

John  Lvic  Ilanintrtoii.  apjjlicant  under  the  laws  of  the  State  of 
California,  for  autliorily  for  himself,  his  heirs  and  assijrns,  to  construct, 
operate  and  maintain  a  toll  bridj^e  across  San  Franeiseo  Bay  from  a 
point  in  the  county  of  Alameda,  in  the  Stale  of  California,  to  a  point  in 
the  county  of  San  Mateo,  in  said  state,  haviiifr  puhlislied  and  jriven 
notice,  in  accordance  with  the  law  of  sai<l  state  in  such  case  made  and 
provided,  specifyinj;  the  hn-ation  and  the  lenjrlh  and  hreadth  of  the 
toll  hridtje,  and  havinjr  s|)ecifie(l  in  said  notice  a  rejiular  meetint;  of 
this  hoard  at  the  houi-  of  ten  o'chtck  in  the  forenoon  on  Monday,  the 
seventeenth  day  of  XoveMd)er.  1!>'24,  as  the  lime  and  meelin<r  at  whicli 
the  application  i-cipiired  by  the  laws  (»f  the  Slate  of  California  would 
be  made  to  this  board,  and  the  said  applicant  havinj;  at  said  time  and 
meetinjr.  the  same  bein^  a  rcfjular  meetinjr  of  tiiis  board,  made  appli- 
cation, as  nvpiired  by  law,  to  the  board  of  supervisors  of  the  county 
of  San  Mat»'o.  for  authority  to  construct,  operate  and  maintain  the 
said  toll  bridge  specified  in  said  notic«',  and  the  said  board  havint;. 
pursuant  to  the  authority  ^rranled  by  section  'JSTl  of  llie  Political  Code 
of  the  State  of  California,  rejrularly  ad,)ourned  the  hearing;  of  said 
ap|)lieation  until  the  niiieteenlh  day  of  .Xovend)er.  I!t24.  at  the  hour 
(»f  ten  o'clock  in  the  forenoon,  and  thereafter  and  on  said  last  men- 
tioned date  of  .said  heariufr  having  been  rcfrularly  adjourned  until  the 
twentieth  day  of  Xovember.  1!'*J4.  at  the  hour  of  ten  o'clock  in  the 
forencton.  and  the  lieaiiiitr  of  said  application  havinp  been  had  and 
held  by  this  board  at  said  last  mentioned  time  and  the  said  board  of 
supervisors  of  the  county  of  San  Mateo  bein<r  now  fully  advised  and 
informed  in  the  i)remises,  and  sjitisfied  therewith,  and  bein<r  of  the 
opiui(»n  thai  the  public  interests  will  be  promoted  by  const ruelintr. 
opcratin<r  and  mainlainin»r  the  said  toll  briilfre  and  the  ^rantinjr  of 
said  applicati(»n  therefore 

'Pile  hoard  of  supervisors  of  the  county  of  San  Mateo  do  ordain 
as  follows  : 

Seel  ion  1.  There  is  hereby  ^'ranted  the  application  of  .lolin  Lyie 
IlarriuLrlon  lejrularly  made  to  this  board  at  a  re<;ular  meelinjr  on  the 
seventeenth  da.v  of  Xovend)er.  1!>'JI.  for  a  ^rant  to  himself,  his  heirs 
and  assigns  (hereinafter  referred  to  as  and  called  the  franchi.se 
prantee),  of  the  autluu'ity.  ri<rht,  privile}:e  and  franchise  to  con- 
struct, and  to  operate  anil  nujintain  for  the  term  of  fifty,  (50),  years, 
a  toll  bridjJTc  across  San  Francisco  liay  from  a  |)oint  in  the  county 
«tf  Alameda  in  sai<l  state,  acntss  said  bay  and  a|»|)roximat»'ly  jiarallel 
to  ihe  Soulliern  Tacific  Railroad  bridye,  as  the  same  now  exists  across 
DiMubarlon  Slraij.'hls.  and  distant  about  three  (piarle?-s  of  a  mile  norlh- 
wi-steily   from  saitl   railroad   bridge,  to  a   point   on   the  westerly  shore 
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of  said  Sail  FraTicisco  Ray,  in  tlu>  county  of  San  ^latoo.  in  said  state, 
the  saitl  toll  bridjre,  the  authority,  rifjht,  privilcjjf  and  franchise  to 
construct,  operate  and  maintain  wliich,  for  the  term  of  fifty  (50)  years, 
are  hereby  {?ranted,  ineludiu};  the  approaches  essential  and  necessary 
to  connect  the  portions  of  said  l)rid<re  over  shallow  and  deep  water 
with  public  liijrhways  in  said  counties  and  render  such  portions  thereof 
accessible,    passable    and    usable    from    such    public    highways,    beinj? 

particularly  described  as  follows,  to  wit: an  easterly 

a!)pr()aeh  extendinj;  from  a  point  on  a  pid)lic  highway  near  Jarvis 
Landing,  in  the  county  of  Alameda,  State  of  California,  to  a  point 
on  the  main  channel  of  San  Francisco  l^ay  near  the  mouth  of  Beard 
Creek  in  said  county,  thence  southwesterly  and  api)roximately  parallel 
to  the  Southern  Pacific  Railroad  bridge,  as  the  same  now  exists  across 
Dumbarton  Straits,  and  distant  about  three-cpiarters  of  a  mile  north- 
westerly from  said  railroad  birdge  to  the  westerly  shore  of  the  main 
channel  of  said  San  Francisco  Bay,  thence  Avesterly  to  a  firm  land 
point  on  a  public  highway  on  the  westerly  shore  of  said  San  Fran- 
cisco Bay,  in  the  county  of  San  !Mateo;  the  portion  of  said  bridge  over 
the  deepest  water  of  said  bay,  about  two  thousand  (2000)  feet  in 
length,  to  consist  of  a  group  of  through-truss  steel  spans  supported 
by  concrete  piers  founded  on  piles,  one  span  to  be  lifted  vertically 
to  permit  the  passage  of  vessels;  the  portions  of  said  bridge  over  the 
shallow  parts  of  the  main  channel  of  said  bay,  about  thirty-five  hun- 
dred (3500)  feet  in  length,  to  consist  of  deck  steel  girder  spans  sup- 
porte:!  on  reinforced  concrete  pile  bents;  the  portion  on  the  westerly 
side  of  the  main  channel  of  said  bay,  being  about  five  thousand  (5000) 
feet  in  length,  to  consist  of  dredged  embankment;  the  portion  on  the 
easterly  side  of  said  main  channel  about  sixteen  thousand  (16,000) 
feet  in  length,  to  consist  or  dredged  embankment  and  the  remainder 
thereof,  about  four  thousand  (4000)  feet,  to  consist  of  graded  road- 
way; the  whole  structure  to  provide  a  paved  roadway  at  least  twenty- 
four   (24)   feet  in  clear  width,  protected  by  a  suitable  guard  rail  or 

rails,  throughout  its  entire  length; over  and  by  means 

of  which  there  may  traverse,  pass  and  be  carried  and  transported 
pedestrians,  passengers,  freight,  locomotives,  trucks,  wagons,  cars,  or 
other  vehicles,  whether  propelled  by  animals  or  power,  also  animals 
and  livestock  of  every  kind  and  nature,  aulomohiles,  ele-trie  current. 
telej)hone  and  telegraph  messages  and  wires  and  cables  for  the  trans- 
mission thereof,  power  wires  and  cables  for  the  transmission  thereof, 
water  and  pipes  and  conduits  llierefoi-,  gas  both  natural  and  artificial, 
crude  and  refined  oil,  and  derivatives  and  products  thereof,  and  pijjcs 
and  conduits  for  carrying  the  same. 

Section  2.  The  said  franchise  guarantee  shall,  not  later  than  twelve 
(12)  months  after  the  efl'ective  date  of  this  ordinance,  secure  from  the 
authority  or  authorities  of  the  United  States  authorized  by  law  to 
issue  the  same  a  permit  for  the  construction  of  said  toll  briduc  and, 
within  said  time,  shall  commence  the  erection  and  construction  of  the 
said  toll  bridge  and  shall  complete  the  erection  and  construction  thereof 
within  tliree  ('i)  years  from  and  after  the  effective  date  of  this  ordin- 
ance, except  as  prevented  by  act  of  (Jod,  the  public  enemy  or  elements. 
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Section  •'}.  The  said  franchise  <rrantec  shall  have  and  is  liereby 
jrranted  the  authority,  rijrht.  privilejre  and  franchise  to  enlar<re  the 
width  of  said  toll  hridfre  or  any  ])ortion  or  portions  thereof,  at  any  time 
or  times  within  twenty-five  (25)  years  after  the  etfective  date  of  this 
ordinance,  until  the  total  width  thereof,  as  so  enlar<red,  shall  not 
exceed  sixty   (60)   feet; 

Section  4.  Before  commeneinf?  the  construction  of  the  said  toll  bridge 
or  any  enlarfrements  or  additions  thereto,  the  said  franchise  prantee 
shall  file  in  the  office  of  the  clerk  of  the  board  of  supervisors  of  the 
county  of  San  ^Matco,  in  the  State  of  California,  a  copy  of  the  i)lans 
and  specifications  for  said  work,  together  with  a  copy  of  each  ]HM-mit 
granted  to  said  fi-anchise  grantee  by  the  United  States  of  America  or 
by  the  State  of  California  or  any  officer  thereof. 

Section  5.  Before  commencing  the  erection  or  construction  of  the 
said  bridge,  the  said  franchise  grantee  shall  file,  in  the  office  of  the 
board  of  supervisors  of  the  county  of  San  Mateo,  a  bond  inuring  to 
the  benefit  of  said  county  of  San  !Mateo  and  of  persons  crossing  or 
desiring  to  cross  the  said  toll  bridge,  in  the  penal  sum  of  fifty  thous- 
and dollars  ($50, 000. 00)  with  one  or  more  sureties,  and  conditioned 
that  the  said  toll  bridge  will  be  ke])t  in  good  repair  and  condition  and 
that  the  keeper  thereof  will  faithfully  comply  with  the  laws  of  the 
State  of  California  and  with  all  legal  orders  of  the  board  of  super- 
visors of  the  county  of  San  Mateo  regulating  the  same,  and  pay  all 
damages  recovered  against  said  franchise  grantee  by  any  persons 
injured  or  damaged  by  reason  of  delay  at  or  defect  in  such  bridge, 
or  in  any  manner  resulting  from  non-compliance  Avith  the  laws  or 
lawful  oi-ders  regulaling  the  said  toil  l>i-idire.  The  said  bond  shall  be 
annually  renewed. 

Section  6.  There  is  hereby  granted  unto  the  said  franchise  grantee 
the  authority,  right  and  privilege  to  make  all  necessary,  desirable  or 
convenient  excavations  and  fills  in,  to,  near  or  adjacent  to  the  said 
bridge  and  the  approaches  thereto,  and  to  install,  operate,  and  main- 
tain, wherever  neces.sary.  desirable  or  convenient  such  ]>ower  jilant 
or  ])lants,  of  whatsoever  character  or  description,  as  nuiy  be  necessary, 
desirable  or  convenient  in  erecting,  construction,  reeojistrucling,  o|>er- 
ating  or  maintaining  the  siiid  toll  bridge  aTid  the  approaches  thereto. 

Section  7.  Xo  toll  bridge  or  ferry  shall  be  constructed,  operated, 
maintained  or  established  during  the  said  period  of  fifty  (50)  years 
from  and  after  the  efTective  date  of  this  ordinance,  within  one  mile 
immediately  above  or  below  the  toll  bridge  hereinabove  described, 
unless  the  sitiiation  of  a  town  or  village,  the  crossing  of  a  public 
highway  or  the  intersection  of  some  creek  or  ravine  renders  it  neces- 
sary for  pul)lic  convenience. 

Section  8.  During  the  j^eriod  of  fifty  (50)  years  from  and  after  the 
effective  date  of  this  ordinance,  the  county  of  San  Mateo  will  not 
erect,  construct,  own,  hold,  operate  nor  maintain  any  bridge  from  any 
part  or  place  in  said  county  of  San  Mateo  across  San  Francisco  P»ay, 
without  first  purchasing,  in  the  manner  |)rovided  by  section  'JHHl  of 
the  I'olitical  Code  of  the  State  of  California,  the  toll  bridge  to  be 
erected  and  constructed  bv  the  franchise  grantee  herein. 
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Section  9.  The  j^rantor  hereof  hereby  finds  and  determines,  as  a 
matter  of  fact  as  a  result  of  the  hearin<;^  upon  the  application  of  the 
said  franchise  grantee  and  as  a  res\ilt  of  the  consideration  and  exam- 
ination of  the  facts,  the  sworn  testimony  of  John  Lyle  Harrington,  and 
the  evidence  adduced  at  said  hearing,  that  the  actual  cost  of  erecting 
and  constructing  the  toll  bridge  hereinabove  described  will  be  two 
million  dollars  ($2,000,000).  In  order  that  an  income  not  exceeding 
fifteen  per  centum  (15%)  on  said  actual  cost  of  constructing  and 
erecting  tlic  said  toll  bridge,  and  such  additional  income  as  will  pro- 
vide for  the  annual  cost  of  operation,  maintenance,  and  amortization 
thereof,  and  taxes  thereon,  may  be  had  and  derived  from  the  operation 
of  said  toll  bridge,  the  following  rates  of  tolls  which  the  said  fran- 
chise grantee  is  hereby  authorized  to  charge  and  collect  for  the  UvSe  of 
the  said  toll  bridge,  are  hereby  fixed : 

For  each  person,  5  cents ; 

For  each  motorcycle,  15  cents; 

For  each  tri-car,  20  cents ; 

For  each  passenger  automobile  of  a  capacity  of  two  passengers  or  less, 
20  cents; 

For  each  passenger  automobile  of  a  capacity  of  more  than  two  and 
not  more  than  five  passengers,  80  cents; 

For  each  passenger  automobile  of  a  capacity  of  more  than  five  and 
not  more  than  seven  passengers,  'So  cents ; 

For  each  passenger  automobile  of  a  capacity  of  more  than  seven 
passengers,  75  cents; 

For  each  trailer  to  a  passenger  automobile,  50  cents; 

For  team  with  vehicle  of  less  than  two  tons  copacity,  25  cents; 

For  team  with  vehicle  of  more  than  two  and  not  more  than  four  tons 
capacity,  50  cents; 

For  team  with  vehicle  of  more  than  four  tons  capacity,  75  cents; 

For  each  trailer  to  animal-drawn  vehicle,  50  cents; 

For  each  truck  of  a  capacity  not  exceeding  one  ton,  30  cents; 

For  each  truck  of  a  capacity  exceeding  one  and  not  exceeding  two 
tons,  40  cents; 

For  each  truck  of  a  capacity  exceeding  two  and  not  exceeding  three 
tons,  60  cents ; 

For  each  truck  of  a  capacity  exceeding  three  and  not  exceeding  four 
tons,  80  cents ; 

For  each  truck  of  a  capacity  exceeding  four  and  not  exceeding  six 
tons,  $1.00; 

For  each  truck  of  a  capacity  exceeding  six  and  not  exceeding  ten 
tons,  $1.25; 

For  each  truck  of  a  capacity  in  excess  of  ten  tons,  12|  cents  per  ton 
of  capacity; 

For  each  trailer  to  a  truck,  three-fourths  of  the  charge  for  the  truck; 

For  each  stage  or  bus,  75  cents ; 

F'or  electric  current  used  for  power,  heat  or  light,  50  cents  per  year 
per  kilowatt  capacity  of  and  on  each  sej)arate  installation,  plus  50  cents 
per  kilowatt  a  year  of  current  transmitted ; 

For  each  telephone  message,  one-half  cent ; 

For  each  telegraph  message,  one  cent ; 
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The  application  of  John  Lyle  Harrinj^on,  which  application  is 
referred  to  in  the  above  ordinance,  having  been  regularly  made  at  the 
regular  meeting  of  the  board  of  supervisors  of  the  county  of  San 
Mateo,  State  of  California,  held  at  ten  o'clock  in  the  forenoon  on  the 
seventeenth  day  of  November,  1924,  and  the  hearing  of  said  application 
having  been  by  the  said  board  then  regularly  ad.journod  until  tlie  liour 
of  ten  o'clock  in  the  forenoon  on  the  nineteenth  day  of  November,  1924, 
and,  again,  on  said  last  mentioned  date,  regularly  adjourned  until  the 
hour  of  ten  o'clock  in  the  forenoon  on  the  twentieth  day  of  November, 
1924,  the  above  ordinance  was,  on  said  last  mentioned  date,  regularly 
passed  and  adopted  by  the  board  of  supervisors  of  the  county  of  San 
Mateo,  State  of  California,  by  the  folloAving  vote: 

Ayes  and  in  favor  of  the  passage  of  said  ordinance:  T.  L.  Ilickey, 
Rosalie  ]\r.  Brown,  John  ]MacBain,  ]\Ianuel  Francis,  C.  V.  Thompson. 
Noes  and  against  the  passage  of  said  ordinance :  None. 
Absent  members  not  voting :  None. 

C.  V.  Thompson, 
Chairman  of  the  board  of  supervisors 
of  ihc   Comity   of   San   Mateo,   State 
of  California. 
[seal]  Elizareth  M.  Kn'Eesi:, 

Clerk  of  the  board  of  supervi.sors  of 
the   County  of  San   Mateo,   State   of 
California. 
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(PUBLIC— No.  169— 69TH  CONGRESS) 
(11.  R.  8190) 

An  act  authorizing  the  construction  of  a  bridge  across  the  Colorado 
River  near  Blythe,  California.  Be  it  enacted  by  the  Senate  and  House 
of  Rei)resentatives  of  the  United  States  of  America  in  Congress  assem- 
bled, That  the  consent  of  Congress  is  hereby  granted  to  John  Lyle 
Harrington,  his  heirs,  legal  representatives,  and  assigns,  to  construct, 
maintain,  and  operate  a  bridge  and  approaches  thereto  across  the 
Colorado  River,  at  a  point  suitable  to  the  interests  of  navigation  near 
the  city  of  Blythe,  California,  in  accordance  with  the  provisions  of  the 
act  entitled  "An  act  to  regulate  the  construction  of  bridges  over  navi- 
gable waters,"  approved  ]\Iarch  23,  1906,  and  subject  to  the  conditions 
and  limitations  contained  in  this  act. 

Sec.  2.  There  is  hereby  conferred  upon  the  said  John  Lyle  Harring- 
ton, his  heirs,  legal  representatives,  and  assigns,  all  such  rights  and 
])owers  to  enter  u])on  lands  and  to  acquire,  condemn,  appropriate, 
occupy,  possess,  and  use  real  estate,  and  other  propei'ty  needed  for  the 
location,  construction,  operation  and  maintenance  of  such  bridge  and 
its  approaches  and  terminals  as  are  possessed  by  railroad  corporations 
for  railroad  purposes,  or  by  bridge  corporations  for  bridge  purposes 
in  the  state  or  states  in  which  such  real  estate  and  other  property  are 
located,  upon  making  just  compensation  therefor,  to  be  ascertained 
and  paid  according  to  the  laws  of  such  state  or  states,  and  the  proceed- 
ings thej-efor  shall  be  the  same  as  in  the  condemnation- and  expropria- 
tion of  property  in  such  state  or  states. 

Sec.  3.  The  said  John  Lyle  Harrington,  his  heirs,  legal  representa- 
tives, and  assigns,  are  hereby  authorized  to  fix  and  charge  tolls  for 
transit  over  such  bridge,  and  the  rates  so  fixed  shall  be  the  legal  rates 
until  changed  by  the  Secretary  of  "War  under  the  authority  contained 
in  such  act  of  March  23,  1906." 

Sec.  4.  After  the  date  of  completion  of  such  bridge,  as  determined 
by  the  Secretary  of  "War,  either  the  State  of  California,  the  State  of 
Arizona,  any  ytolitical  subdivision  of  either  of  such  states,  within  or 
adjoining  which  any  part  of  such  bridge  is  located,  or  any  two  or  more 
of  them  jointly,  may  at  any  time  acquire  and  talce  over  all  right,  title 
and  interest  in  such  bridge  and  approaches,  and  interests  in  real  prop- 
erty necessary  therefor,  by  imrchase,  or  by  condemnation  in  accordance 
with  the  law  of  either  of  such  states  gover7iing  the  acquisition  of  private 
property  for  public  purposes  by  condemnation.  If  at  any  time  after 
the  expiration  of  twenty  years  after  the  completion  of  such  bridge  it  is 
acquired  by  condemnation,  the  amount  of  damages  or  compensation  to 
be  allowed  shall  not  include  good  will,  going  value,  or  pros'pective 
reveiuics  or  profits,  but  shall  be  limited  to  the  sum  of  (1)  the  actual 
cost  of  constructing  such  bridge  and  approaches  less  a  reasonable  deduc- 
tion for  actual  depreciation  in  respect  of  such  bridge  and  approaches, 
(2)  the  actual  cost  of  acquiring  such  interests  in  real  property, 
C^)  actual  financing  and  promotion  costs  (not  to  exceed  10  per  centum 
of  the  sum  of  the  cost  of  construction  of  such  bridge  and  approaches 
and  the  ac<(uisition  of  such  interests  in  real  property),  and  (4)  actual 
expenditures  for  nece.ssary  improvements. 
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Sec.  5.  The  said  John  Lyle  lIarrin{2:ton,  his  heirs,  legal  representa- 
tives, and  assijjfiis  shall  within  ninety  days  after  the  eoinpletion  of  such 
bridfre  lile  with  the  Secretary  of  War  a  sworn  itemized  statement  show- 
ing; tile  aetual  orijrinal  eost  of  eonstrnetiiifr  sueh  bridfje  and  aijjjroaehes, 
inelndinj,'  the  aetual  eost  of  aeciuiring  interests  in  real  property  and 
aetual  finaneiiijj:  and  i)romoti()n  eosts.  Within  three  years  after  the 
eompletion  of  sueh  bridge,  the  .Seeretary  of  W^ar  may  investigate  the 
actual  eost  of  sueh  bridge,  and  for  sueh  purpose  the  said  Jolin  Lyle 
Harrington,  his  heirs,  legal  rejjresentatives,  and  assigns,  shall  make 
available  to  the  Seeretary  of  War  all  of  his  records  in  connection  with 
the  financing  and  construction  thereof.  The  findings  of  the  Seeretary 
of  War  as  to  such  actiud  original  cost  sliall  be  conclusive,  subject  only 
to  review  in  a  court  of  equity  for  fraud  or  gross  mistake. 

Sec.  6.  If  such  bridge  shall  be  taken  over  and  accjuired  by  the  states 
or  i)()litical  subdivisions  thereof  under  the  ])rovisions  of  section  4  of 
this  act,  the  same  may  thereafter  be  operated  as  a  toll  bridge;  in 
fixing  the  i-ates  of  toll  to  be  charged  for  the  n.se  of  such  bridgi'.  the 
same  shall  be  so  adjusted  as  to  provide  as  far  as  possible  a  suflficient 
fund  to  i)ay  for  the  cost  of  maintaining,  repairing,  and  operating  tho 
bridge  .and  its  ai)proaches,  to  pay  an  adecpiate  return  on  the  cost 
thereof,  and  to  provide  a  sinking  fund  suf!ieient  to  amortize  the  amount 
paid  therefor  within  a  period  of  not  to  exceed  thirty  years  from  the 
date  of  acquiring  the  same.  After  a  sinking  fund  sufficient  to  jiay  tlie 
cost  of  acquiring  such  bridge  and  its  approaches  sliall  have  been 
provided,  the  bridge  shall  thereafter  be  maintained  and  operated  free 
of  tolls  or  the  rates  of  toll  shall  be  so  adjusted  as  to  ])rovide  a  fund  not 
to  exceed  the  amount  necessary  for  the  proper  care.  rei)air.  maintenance, 
and  operation  of  the  bridge  and  its  approaches.  An  accurate  record 
of  the  amount  ])aid  for  ac(|uiring  the  bridge  and  its  aj)|iroaelif's,  the 
expenditures  for  operation,  repairing,  and  maintaining  the  same,  and 
fif  the  daily  tolls  collected  .shall  be  kept  and  shall  be  available  for  the 
information  of  all  persons  interested. 

Sec.  7.  The  right  to  sell,  assign,  transfer,  and  mortgage  all  the 
rights,  powers,  and  the  privileges  conferred  by  this  act  is  hereby 
granted  to  the  said  John  Lyle  Harrington,  his  heirs,  legal  representa- 
tives, and  assigns,  and  any  corjjoration  to  which  sudi  rights,  ]iowers. 
and  i)rivileges  may  be  sold,  assigned  or  transferred,  or  which  shall 
ae<iuire  the  same  by  mortgage  foreclosure  or  otherwise,  is  hereby 
authorized  and  eni])owered  to  exercise  the  same  as  fully  as  though 
conferred  herein  directly  upon  sueh  corjioration. 

See.  S.  The  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
expressly   reserved. 

Approved  "Mixy  ^.  1026. 
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LETTER  OF  TRANSMITTAL 


To  the  members  of  the  Legislature,  State  of  California,  Forty-eighth 

Session,  1929: 

The  Joint  Le«?Lslative  Committee,  appointed  by  the  Senate  and  the 

Assembly  of  the  State  of  California  at  the  session  of  1927  to  investigate 

and  make  recommendations  concerning  certain  problems  relating  to  the 

use  and  regulation  of  motor  vehicles  on  the  highways  of  the  state, 

herewith  presents  its  report. 

January,  1929. 

Edgar  C.  Le\'ey,  Chairman. 

C.  C.  Baker. 

Harry  F.  Sewell. 

Harry  A.  Chamberlin. 

Tallant  Tubb.s. 

M.  J.  !McDoxouGH. 


INTRODUCTOKY 

THE  JOINT  LEGISLATIVE  COMMITTEE 

The  authority  of  tliis  coniMiitloe,  the  scope  of  its  inv(>sti<;iilioiis.  and 
the  purposes  of  its  recoiuinendatioiis,  are  set  forth  in  the  following'- 
res()]uli(Mi  of"  the  Leiiislatuie  of  tli(>  Ktatt^  of  f'aliforuia. 

ASSEMBLY  CONCURRENT    RESOLUTION    No.  19 

I'lovidiiij;  Inr  the  croiitiDii  of  ii  joiut  c-ouiniittee  of  tlie  Senate  and  Assembly  to  inves- 
tigate liiiffic  fonditions  in  the  State  of  California  and  the  question  of  safety  and 
Iircvi'Mtion  of  accidents  in  n-lation  thereto;  to  prepare  and  make  recommendations 
concerninK  dianges  in  existing  laws,  and  the  enactment  and/or  enforcement  of 
laws  relating  to  the  use  and  operation  of  vehicles  on  the  public  highways,  and 
to  prepare  and  submit  with  supporting  facts,  ascertained,  a  report  as  to  the 
advisability  of  the  adoption  of  a  law  requiring  financial  security  on  the  part  of 
persons  operating  motor  vehicles  upon  the  highways  of  this  state  and  making 
api)ropriation  to  meet  the  expenses  of  said  committet»  necessarily  incurred  in 
said  work. 

W'ltKKKAS.  Tiiere  lias  been  a  great  increase  in  the  numl)er  of  motor  vehicles  u.sed 
and  o))erate(l  upon  the  liighways  of  the  State  of  Califomia,  resulting  in  an  abnormal 
increase  in  the  number  of  accidents  resulting  in  the  injury  to  persons  and  i)ropcrty ; 
and 

WiiKKEAS.  No  adeuuate  method  seems  to  have  been  devised  for  the  enforcement 
of  the  safety  provision  of  the  existing  laws  relating  to  the  use  and  operation  of 
motor  vehicles  on  the  highway  :  and 

Whkrkas.  Any  revision  of  the  laws  relating  to  such  use  and  operation  of  such 
vehicl(>s  should  involve  consideration  of  the  advisability  of  enacting  a  law  requiring 
owners  or  oi)eratoi*s  of  such  vehicles  to  give  financial  secui'ity  for  the  satisfaction 
of  judgments  arising  out  of  the  use  and  operation  of  such  vehicles.  Now,  there- 
fore, be  it 

Resolved  hy  the  Asseinhh/  of  the  Htate  of  California,  the  Senate  eoncurrinrj,  That 
there  is  hereby  created  a  joint  committee  of  the  Assembly  and  Senate  to  consist  of 
three  members  of  the  Assembly  to  be  appoiute<l  by  the  speaker  of  the  Assembly,  one 
of  whom  sliall  be  the  speaker  of  the  Assembly,  and  three  members  of  the  Senate 
to  l)e  appointed  by  the  i)resident  of  the  Senate,  one  of  whom  may  be  the  president 
of  the  Senate. 

It  will  be  the  duty  of  said  committee  to  investigate  the  adequacy  of  the  facilities 
for  tlu'  enforcement  of  existing  laws  relating  to  the  \ise  and  operation  of  vehicles 
on  the  highways  of  this  state,  and  the  advisability  of  establishing  some  system  of 
enforcement  of  all  laws  relating  to  the  safe  operation  of  such  vehicles,  and  to  make 
recommendations  conceming  the  advisability  of  amendments  to  existing  laws,  if  in 
the  discretion  of  the  committee  deemed  neces-sai-y,  and,  if  the  committee  reports  in 
favor  of  the  adoption  of  any  specific  law,  it  should  include  in  its  report  or  plan 
recommended  tlie  measures  which  in  its  judgment  should  be  enacted. 

It  shall  also  l>e  the  duty  of  said  committee  to  study  the  advisability  of  re<iuiring 
ownei-s  or  operators  of  motor  vehicles  on  the  public  highways  to  give  some  fonn  of 
security  for  the  payment  of  judgments,  for  whicli  said  owner  or  operator  may  be 
liable,  arising  out  of  the  use  and  operation  of  such  vehicles  on  tlie  public  highways. 
In  making  this  study  tlie  said  committee  shall  carefully  consider  the  laws  and  systems 
enacted  in  other  states  and  cr>untries,  and  the  effect  that  any  such  systems  would 
have  in  the  State  of  California  on  account  of  the  unusual  conditions  arising  in  this 
state  due  to  many  thousands  of  visitors  coming  into  this  state  every  year  by  means 
of  motor  vehicle  transportation.  Said  committee  is  to  make  its  report  to  the  Legis- 
lature at  its  next  session,  and  for  the  i)urp(jse  of  studying  the  questions  involved 
and  the  preparation  of  its  report,  it  shall  be  given  the  assistance  of  the  chief  of 
the  division  of  motor  vehicles  and  shall  lia\e  the  riglit  to  call  for  any  statistics  or 
available  data  of  said  division. 
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The  uu'inbtM-s  <if  said  cHtimnittei'  shall  ivc-eivo  no  c-ouipeusntioii  for  siicb  servicej* 
other  than  their  ofBcial  salaries,  but  shall  be  reimbursed  for  their  actual  expcuses 
iiecfssarily  iufurn-d  hereunder  not  exceeding  the  amount  hereinafter  specified.  8uch 
committee  is  hereby  authorized  to  employ  compctfut  clerical  or  other  help  to  assist 
in  the  prepaiation  and  compiliuK  of  all  data  ascertained,  indudinj;  the  makinu  of  the 
linal  report,  'i'lie  said  (ummittee  may  also  employ  an  e.\e<'ntive  secretary,  whose 
duties  shall  be  to  work  under  the  direction  and  control  of  said  cvnuuiltee,  and  to 
that  end  the  said  <f)mmittee  may  send  said  «'xecntive  secretiiry  to  any  state  of  the 
union  to  make  a  first-hand  investigation  of  conditions  there.  The  said  <'ummiltee 
shall  be  provided  with  <|uartei-s  in  the  stati'  buildiuK  at  San  Francisco  if  such  (luartei's 
are  available,  but  if  said  tiuarters  arc  uot  available,  said  ctimniittee  may  procure 
<iuarters  in  the  city  of  San  Fraucisc-o  for  its  bead<iuurters. 

The  expense  of  such  clerical  and  other  help  and  of  tiie  executive  secretary  and  of 
such  duarters,  and  foi-  t)ther  ntn-essarv  expenses  of  the  committee,  shall  be  pas.sed 
upon  :iiid  fixed  bv  the  <-ommittee  snbect.  however,  that  the  tot:il  of  said  expenses 
and  costs  shall  not  exceed  the  amount  hereinafter  specified. 

The  expen.ses  thus  incurred  by  said  c*ommittee  tinder  the  authority  hereof  shall  be 
payable  out  of  the  moneys  heretofore  or  hereiiftir  appropriated  for  the  contingent 
expenses  f(»r  the  Senate  and  Assembly  at  this  .session  of  the  Legislature,  iiayable 
one-half  from  the  contingent  fund  of  the  Senate  and  one-half  from  the  contingent 
fund  of  the  Assembly,  but  uot  exceeding  the  sum  of  seven  thousand  five  hundred 
(iollars  in  all.  which  sum.  or  .so  much  thereof  as  may  be  necessary,  so  comi)osed, 
is  hereby  set  apart,  reserved  and  appropriated  out  of  said  resfiective  contingent  funds 
f(U'  the  purposes  aforesaid  to  Ix'  disbursed  fi'oni  time  to  time  by  controller's  warrants 
to  be  <lrawn  against  said  ciintingent  funds  upon  the  written  ordei-s  of  the  chairman 
of  said  joint  committee.      And  be  it  further 

Ifrxolrcil.  That  the  said  ctnumittee  W  instructed  to  have  prei>ared  its  report  not 
later  than  the  fii-st  dav  of  December.  A.  L>.  192S,  and  that  a  copy  of  s.-iid  rejrort 
i>e  not  laier  than  said  dale  Iransmilted  to  the  governor  of  the  state  in  order  that 
he  may  make  such  connnent  thereon  as  he  may  deem  appropriate  to  the  Legislature 
at  its  next  ensuing  se.ssion. 

This  rc.solut  ion  was  pitsscd  by  llic  Asscnilily  on  .March  l(i,  1II27.  and 
by  the  JScnatc  on  April  G,  11)27. 

In  accorchince  witli  its  tcnn.s,  the  Prcsitlt-iit  of  the  Senate  appointed 
as  nu'inlxTs  of  the  eommitlce  Senators  ('.  ( '.  Ilaker  of  Sidinas.  Harry 
A.  Charaberlin  of  Los  Anj^eles  and  Tallant  Tubbs  of  .San  Francisco;  and 
the  Speaker  of  the  As.send)ly,  lion.  I-^dg^ar  C  Levey  of  San  Francisco, 
who  was  designated  by  tlie  resolution  as  ex  officio  member,  appointed 
A.s.setnblynuMi  Harry  F.  Sewell  of  Whittier  and  M.  J.  Mi'Donouf^h  of 
Oakland  to  serve  on  the  committee. 


REPORT  OF  THE  COMMITTEE* 

Tlic  elniiit  lA'fjislative  Coinmittoe  orijaniziHl  with  Speaker  of  the 
Asst'inhly  Edj^ar  C.  Levey  as  chairman,  Senator  C.  C.  Baker  as  vice 
(liairnian,  and  Asseniblyniau  Harry  F.  Scwell  as  secretary. 

Dnrinj;  the  course  of  its  investigations,  public  hearings  were  held 
at  San  Francisco  and  Los  Ansxeles;  and  helpful  data  were  supplied 
to  the  coinniittee  from  many  and  varied  sources. 

In  this  connection  the  committee  wishes  to  express  its  sincere  appre- 
ciation of  the  assistance  rendered  to  it  by  many  persons  and  ors^aniza- 
tious.  Almost  without  exception,  public  and  private  agen-  ies  have 
responded  to  the  full  extent  of  their  ability,  and  in  many  cases  at  the 
cost  of  extended  research,  to  the  committee's  requests  fnr  information. 
Deserving  of  si)ecial  mention  are  the  authorities  of  hospitals  and  other 
institutions,  clubs,  fraternal  societies,  insurau'  e  bureaus,  state  and 
federal  administrative  offices,  police  departments,  and  public  officials, 
notably  the  district  attorneys,  county  clerks,  sheriffs  and  coroners,  from 
whom  valuable  data  Avere  received. 

The  work  of  the  committee  has  been  greatly  facilitated  by  reports 
and  briefs  filed  with  it  by  interested  organizations.  Of  particular  value 
in  this  regard  were  the  joint  briefs  submitted  by  the  two  motorists' 
clubs,  the  California  State  Automobile  Association  and  the  Automobile 
Club  of  Southern  California,  the  studies  and  statistical  analyses  by 
the  latter  l)ody  relating  to  the  thirteen  southern  counties  of  the  state 
supplying  the  most  complete  and  authentic  information  of  its  kind  that 
the  Committee  was  able  to  procure. 

The  Bureau  of  Vital  Statistics  of  the  Department  of  Health,  ever 
responsive,  was  particularly  and  especially  helpful  at  all  times  in  the 
gathering  of  .statistics;  and  the  Industrial  Accident  Commission  also 
offered  ready  assistance. 

The  committee  acknowledges  indebtedness  to  the  reports  of  the 
National  C^onference  on  Street  and  Highway  Safety,  and  to  its  chair- 
man, the  Honorable  Herbert  Hoover;  to  the  Chamber  of  Commerce  of 
the  United  States;  to  the  National  Safety  Council;  to  the  American 
Koad  Builders'  Association;  to  the  American  Automobile  Association; 
to  the  American  ^fotorists'  Association;  to  the  Casualty  Committee  of 
California,  and  to  the  San  Francisco  Traffic  Survey  Connuission. 

The  committee  owes  its  thanks  also  to  the  State  Insurance  Department 
of  Massachus.setts,  for  information  relative  to  the  automobile  insurance 
law  in  force  in  that  state;  to  the  Comn)i.ssioner  of  Motor  Vehicles  of 
Connecticut  for  the  Fourth  Study  and  other  data  of  accidents  and  law 
enforcement;  and  to  the  Maryland  State  Heads  Commission  and  Com- 
missioner of  ]\Iotor  Vehicles  for  much  valuable  aid.  And  to  the  many 
others  who  have  assisted  in  various  ways,  the  committee  wi.shes  to 
acknowledge  its  obligation. 

•  The  committee  acknowledges  its  Indebtedness  to  John  N.  MackaU,  Ksq.,  Chair- 
man and  Chiff  KnRinCfr  of  the  Maryland  State  Hoads  Commlss.on,  for  the  loan 
of  Mr.  George  W.  White,  .Ir.,  who  as  the  committee's  executive  officer  and  traffic 
expert  collated  its  data  and  supervised  the  preparation  of  its  report. 
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SCOPE  OF   INVESTIGATION 

The  investitiiition  sul)iiiitttMl  to  this  cdminittee  l)y  tin*  Loijislatiire,  as 
set  forth  in  the  joint  rosohitioii.  is  divided  uii(h'r  three  <;eucral  heads: 

T.  To  investigate 

(a)   traffic  conditions)  in  the  State  of  California,  and 
(h)   the  (iiiestion  of  saf(>ty  and  the  prevention  of  aeeidents. 
II.  To  pre])arc  and  make  reeoniinendations  for 

(a)  changes  in  existing  laws,  and 

(b)  the  enactment  and/or  enforcement  of  laws  relatint::  to  the 
use  and  oj)ei"ation  of  vehicles  on  tlie  public  hiirhways. 

III.  To  prepare  and  suluuit  a  report  as  to  the  advi.sal)ility  of  tlir 
adoption  of  a  law  requiring  financial  security  on  the  part  ot 
persons  operating  motor  vehicles  upon  the  higliways  of  this 
state. 

As  is  imniediatelv  iippareiit.  tlie  scope  of  the  j)roposed  investigation 
is  broad  in  tlie  extreme.  Into  one  or  another  of  the  divisions  indi'-atcd 
above,  and  iiarticulai'ly  the  first,  will  come  the  many  ramific.itiiins  of 
the  widespreading  problem  created  by  the  motor  vehicle. 

Obviously,  the  brief  space  of  time  and  the  very  limited  fa<'ilitics 
at  the  disposal  of  the  conunittee  have  i)reclu(Ied  investigation  i^f  the 
problem  in  all  its  phases.  Such  investigation  could  l)c  fruitfully  con- 
ducted only  through  a  scientific  study  carried  on  over  a  term  of  years 
with  practically  unlimited  facilities  and  ade<iuate  ai)proi)riation  of 
funds.  It  has.  of  coui-se,  been  po.ssil)le  for  tht'  connuittee  to  give  itself 
to  a  considei'ation  of  the  problem  as  a  whole  only  in  a  more  general 
way.  and  to  ti'cat  more  in  particular  onl.v  its  vitally  imjtortant  aspects. 

By  force  of  circumstances,  therefore,  the  committee  has  been  con 
strained  to  confine  its  stiuly  of  a<'cidents  to  those  involving  death  or 
injury  to  persons;  and  even  thus  restricted,  its  consideration  of  the 
subject  has  been  (pialifie(l  and  limited  in  many  directions,  but  esjx'cially 
by  the  incompl(>teness  or  nonexistenci-  (»f  ivcords,  and  a  paucit.x'  of 
other  data. 

Th'-  committee  does  not  believe  that  a  c'im|)lcfe  solution  nf  the 
pr(»bleni  is  in  sight,  but  it  is  ••onvincetl  that  great  i>rogress  iceild  be 
made  along  the  line  of  ac-idi'iit  prevention  in  the  State  of  ("alifornia, 
if  more  Were  known  about  motor  vehicle  accidents  and  their  cjiuses. 
The  committee  views  the  prolilcm  as  a  changijig  one,  and  is  conviui-ed 
that  the  need  is  for  continuing  rather  than  temporary  oi*  iuterniittenl 
.stmly. 

Mindful  (if  these  conclusions,  the  cfMinnittee  has  nndertalccn  to  recom- 
mend only  such  Icirislation  as  seems  warranted  by  known  conditions. 
.N'umerous  ))roposals,  some  of  them  bizarre  and  grotes(nie.  have  been 
received,  and  the  committee  has  been  urged  to  put  California  in  the 
forefront  of  the  states  with  daring  and  novel  legislation;  but  it  believes 
that  con.s<'rvative  progres.s  is  preferable  to  costly  experi?nentation 
with  untried  and  doubtfid  cure-alls.  In  this  decision,  and  in  its  par- 
lir-ular  reconMiiendations.  the  committee  has  followed  in  cf»nsidr'rable 
mea.sure  the  findings  of  the  National  Conference  on  Street  and  Highway 
Saf(ty.  called  together  from  everv  state  in  tin*  I'nion  by  California's 
most   distiniinished   son.   the   Honorable   Ilerl)ert   Hoover,   in   lil24  and 
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iiizi\\n  ill  1i>2<)  for  the  sliuly  of  traffic  prohloins,  under  the  auspices  and 
with  the  faciliti«'s  nn<l  resources  of  the  Ihiited  States  Department  of 
( 'oniinerce. 

Tliat  this  rei)()rt  is  so  c()nii)letely  in  accord  with  the  principles  laid 
down  by  that  conference  is  a  source  of  no  small  j^ratiHcatiou  to  this 
committee;  and  it  feels  tliat  it  can  do  no  better  than  preface  its  specilic 
reconniieudatious  witli  the  address  made  by  ^Fr.  Hoover,  as  chaii-man 
of  tlie  conference,  at  its  second  convening;  iu  Marcji,  li)2(). 

As  the  work-  of  that  conference  is  the  accepted  point  of  dei)arture 
for  the  safety  work  beinu:  undertaken  throuijrhout  the  country:  and  as 
there  has  nowhere  been  foinul  a  )nore  eoniprehensive  and  concise  state- 
ment of  the  problem  created  by  tlie  motor  vehicle,  nor  a  clearer  indica- 
tion of  tlu^  means  to  a  solution  of  that  problem,  than  is  contained  in 
AFr.  Hoover's  address,  the  committee  makes  no  apolojry  for  presenting 
here  his  remarks  in  their  entirety. 

y\v.  Hoover's  address: 

"Tlie  ijurpose  and  problem  of  this  eonference  is  to  devise  and  reconuncnd  measures 
whic-h  will  reduce  the  traffic  accidents  in  the  country.  With  23,900  persons  killed  and 
iippro.\iinat(>ly  600,000  injured  last  year,  the  importance  of  this  subject  needs  no 
(•nii)liasis. 

Furtlicruiore.  the  prescnw  at  this  conference  of  the  official  delegates  ai)Pointed  by 
Ihe  ;;<)\ernors  of  48  states,  delcsates  of  all  the  voluntary  orjjaiiizations  iu  the  country 
«iven  to  promotion  of  greater  traffic  safety.  includinR  traffic  and  jwlice  officials  and 
representatives  of  industries  concerned,  amounting  to  nearly  1000  delegates  gathered 
here,  is  proof  of  the  seriousness  of  the  (luestion. 

It  is  just  a  little  over  fifteen  months  since  we  met  in  this  room  to  consider  the 
reports  of  the  eight  committees  of  the  First  National  Conference  on  Street  and  Iligh- 
way  Safety  and  weave  them  together  into  a  final  report  of  the  conference  itself. 
In  this  report  you  made  certain  recommendations  with  regard  to  legislation,  adminis- 
tration and  regulation,  cooperative  work  and  future  activities  involved  in  a  national 
street  and  highway  a<-<'ident  i)revention  jirogram.  At  the  same  time,  realizing  as  we 
all  did.  that  the  work  of  this  conference  was  in  no  wise  completed,  you  requested  that 
I  call  a  .second  conference  after  about  a  year  and  that  in  the  interim  the  necessary 
committe<'  work  be  carried  on. 

The  committees  of  the  first  conference  rendered  an  invaluable  service  in  building 
Ihe  foundation  for  the  work  which  has  b<'en  done  during  the  past  year  and  which 
will  be  jiresinted  to  you  at  this  conferenc*'.  Theirs  was  the  work  of  pioneers.  They 
were  charged  with  the  duty  of  making  a  prelirainaiy  survey  of  the  street  and 
highway  sitnatioji.  of  studying  present-day  methods  of  traffic  control,  of  evaluating 
the  factor  of  construction  and  engineering,  of  making  an  examination  of  the  relation 
of  city  planning  and  zoning  to  street  and  highway  hazards,  of  investigating  the 
entire  (iuesti<in  of  automobile  insurance  and  its  relation  to  accident  prevention,  and 
of  making  recommendations  with  regard  to  the  education  of  the  public  and  the 
construction  of  the  motor  vehicle  itself. 

The  reports  of  these  committees  are  in  as  great  demand  today  as  they  were  a 
year  ago.  They  have  become  a  definite  part  of  the  literature  which  is  guiding  city 
and  stjite  officials  throughout  tlie  United  States  in  their  etlorts  to  bring  about 
better  traffic  conditions  in  their  respective  communities. 

You  will  recollect  that  the  conference  last  year  enlarged  the  I'ublic  Relations 
CommittiM'  and  instructed  it  to  act  as  a  steering  committee  for  formulation  of  the 
work  of  this  conference  by  the  creation  of  new  committees  to  investigate  and  make 
reconifiieiidations  as  to  special  phases  developed  by  the  fonner  committees  and 
adopted  by  the  last  conference.  Six  of  the  eight  committees  of  the  last  conference 
had  practically  completed  their  work  and  said  what  seemed  to  them  to  be  the  last 
word  for  the  time  being  on  their  respective  subjects.  Another  committee,  which  was 
Committee  Xo.  1  on  Statistics,  was  engaged  in  a  work  which  because  of  its  nature 
is  never  done.  We.  therefore,  tf)ntinued  this  committee  and  it  presents  to  this 
conference  a  further  report  as  f>f  January  1,  1926. 

The  outstanding  feature  in  the  reports  of  all  our  committees  last  year  and  in  the 
decisions  of  the  conference  itself  was  the  lack  of  uniformity  in  our  traffic;  laws  and 
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rcKiilatiuns  iiml  tlic  faihiif  of  iiiaiiy  coiiiuiiiiiitics  to  benefit  by  the  cxuorience  of 
others  —all  of  which  has  n  large  responsibility  in  the  causes  of  accidents. 

In  rt'snlt  of  your  riHoniim-ndations  last  your  wo  ai)i)oiut<'(l  a  Committee  on  Uni- 
fomiitv  of  Laws  ami  IleKuIations.  and  requested  it  to  prepare  for  Bubmission  to  this 
conferruci-  a  nu'dcl  motor  vchiclf  code  which  would  be  so  drafted  that  it  niiKht  act 
as  a  Kuide  to  the  diflerent  states. 

At  the  reuuest  of  the  eonfcreuce  we  also  appointed  a  Committee  on  Enforcement 
to  study  the  entire  (luestion  of  enforwnieut  procedure  and  to  rei)ort  if  possible  on 
the  best  method  in  voruc  for  bringiuK  alK)ut  obedience  to  the  motor  vehicle  law. 
After  all,  laws  are  of  little  value  if  they  are  not  or  can  not  be  proi>erly  enforced, 
and  it  is  my  belief  that  much  of  the  solution  of  the  present  high  accident  rate  on  our 
( ity  streets  anrl  rural  highways  lies  in  the  enforcement  of  the  law  by  the  police 
and  by  i)roporly  organized  traffic  courts. 

Last  year  the  Committee  on  Statistics  pleaded  for  adequate  uniform  methods  of 
accident  reporting  and  stated  that  veiT  little  is  known  about  the  causes  of  accidents. 
It  renews  its  plea  this  year,  with  emphasis.  It  seems  that  too  often  the  cause  of  the 
accident  which  is  reported  is  either  not  a  cause  at  all  or  is  simply  a  collateral  or 
contributing  cause,  and  that  veiT  little  is  known  about  fundamental  causes.  In 
response  to  the  wish  of  the  last  conference,  a  Committee  on  Causes  of  Accidents  has 
given  deep  study  to  this  subject. 

Again  as  roiuested  by  the  conference  last  year,  we  appointed  a  Committee  on 
Metropolitan  Traffic  Facilities  to  study  the  cau-^es  of  congestion,  the  costs  of  con- 
gestion, the  methods  of  relief.  It  must  not  be  forgotten  that  if  we  are  to  lind  a 
permanent  solution  for  the  i)roblem  of  traffic  accidejits  we  must  at  the  same  time 
discover  a  permanent  s<ilution  for  the  problem  of  traffic  it.self. 

The  members  of  these  six  c"ommittees  have  given  an  extraordinary  amount  of 
time  and  intelligent  elTorf  in  presentation  to  you  of  their  reports. 

The  Conunittee  on  Statistics  in  its  <liscussion  of  the  trend  of  street  and  highway 
.•iccideiits  presents  a  picture  which  is  not  very  encouraging,  although  it  has  some 
ttright  spots.  It  tells  us  that  while  the  total  numl)er  of  fatalities  and  possibly  the 
nutnber  of  serious  personal  injury  acci<lents  is  increasing  nuinerically.  the  spee<l 
of  increase  has  been  dropping  for  the  past  two  years  and  that  perhaps  we  can  look 
forward  to  a  gradual  decrease  in  the  tol:il  number  of  accident-;.  I  would  like  to  feel 
and  I  do  feel  that  this  improvement — which  is  significant  when  one  considers  the 
tremendous  increase  in  motor  vehicle  registration.s — is  due  to  the  work  of  the  many 
bodies  which  are  rei)resente(l  at  this  (^inference.  I  am  told  that  if  traffic  fatalities 
had  continued  to  increase  during  ir>'_'4  and  WJTi  at  the  same  average  rate  that  they 
incren.sed  from  1010  to  in2.'5,  there  are  over  (WOO  persons  living  today  who  would 
have  lost  tlii'ir  lives  during  those  two  years.  All  this  is  hypothetical,  but  it  is 
encouragement  to  continue  in  the  fight. 

You  have  ha<l  jihuvd  Ix-fore  you  a  model  motor  vehicle  code  consisting  of  three 
suggested  laws  which,  if  adopted  by  all  of  the  states,  will  bring  al>out  uniformity 
of  laws  and  regulations.  I  consider  this  to  Ik-  perhaps  the  outstanding  concrete 
ai-complisbment  of  the  two  years  of  work  of  the  Conference  on  Street  and  Highway 
Safety.  In  making  this  statement  I  do  not  depreciate  in  any  way  the  work  of  any 
of  the  other  committees.  Their  work  is  the  foundation  for  it.  This  code  is  largely 
based  on  the  results  of  their  work  and  could  hardly  have  l>een  designed  in  :i  manner 
which  sj'ems  to  l)e  so  s,'itisfact(U"y  to  all  groups  had  it  not  l>een  for  their  services. 
The  committee  is  headed  by  one  of  the  Nation's  most  distinguished  lawyers,  lie  has 
had  in  the  personnel  of  his  committee  well-known  lawyers,  engineers,  state  and  city 
officials,  and  representatives  of  practi<'ally  all  of  the  groups  afTected  by  the  traffic 
situation.  The  committee  has  worked  hard.  It  has  had  the  l)enefit  of  the  invaluable 
a.ssistance  of  the  N.itional  Conference  of  Commissioners  on  I'niform  Stati-  I,aws. 
Its  drnftsman  is  ji  m.in  of  long  experience  in  motor  vehicle  legislation.  It  is  my 
belief  that  in  presenting  the  three  suggesti<l  laws  which  make  up  (his  code  to  tlic 
various  state  legislatures  throughout  the  United  States  this  conference  is  making  n 
c<mtribution  to  the  elTort  to  .save  lives  and  human  suffering  which  can  never  be 
measured  in  dollars  and  cents. 

The  neefl  for  unifonnity  of  laws  as  between  states  and  uniformity  of  traffic  ordi- 
nancrs  as  between  cities  of  the  same  state  is  to  me  so  obvious  as  to  hardly  need  any 
elnl>orate  discu.ssion. 

Anioniobile  regulation  may  be  divided  into  two  general  tyjx's :  Local  police  control 
uuas,sisted  by  pmpi  r  state  motor  vehicle  law.  and  locjil  p<dice  as.sisted  by  such  a  law 
The  »niestion  has  .sometimes  l>een  asked  as  to  whether  there  is  any  evidence  that  motor 
vehicle  law  of  the  type  recommended  by  the  Committee  on  Liuiformity  of  Laws  and 
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iN'Ciil.ilii'iis  is  iictiiiilly  productive  of  a  decrease  in  accidents.  It  Roes  without 
iiviuK  tliiit  in  a  field  involviuB  so  uiuuy  factors  there  is  a  great  difficulty  in  deter- 
mining the  exact  results  of  such  legislation.  I  have,  however,  within  the  last  thirty 
days  received  the  results  of  a  study  of  this  subject,  which  indicate  that  the  accident 
hazard  in  the  states  having  modem  motor  vehicle  legislation  is  less  by  some  25  to  oO 
|)er  cent  than  it  is  in  other  stati's  which  do  not  have  such  vehicle  legislation.  These 
figures  appear  to  be  sup])orted  by  the  data  gained  from  the  experience  of  automobile 
insurance  companies. 

It  is  gratifying  to  note  the  i-ecent  report  of  improvement  in  the  accident  situation 
in  the  great  state  of  New  York.  During  the  year  since  its  new  automobile  law 
went  into  efTect  this  state  has  recorded  a  decrease  of  10  per  cent  in  automobile  acci- 
dents as  compared  with  tlie  preceding  year.  Contrasted  with  a  nationwide  increase 
of  apparently  five  per  cent  or  more  during  the  same  T)eriod  the  reduction  of  New  York 
state  seems  to  constitute  another  indication  of  the  value  of  motor  vehicle  laws 
embodying  the  principles  recommended  by  your  Committee  on  Uniformity  of  Laws 
and   Ilegulation.s. 

13ut  the  mere  ncguisition  of  unifoiinity  of  motor  vehicle  laws  is  by  no  means 
siitliiit-nt.  Tiiese  laws  <-an  not  be  consnl-red  to  have  any  part'cnl-ir  vine  sinnly 
l)ecause  they  are  written  on  the  statute  books.  They  must  be  enforced.  It  seems  to 
me,  therefore,  that  a  careful  study  of  the  report  of  the  Committee  on  Enforcement  is 
almost  if  not  entirely  as  important  as  a  careful  study  of  the  report  of  the  Committee 
"u  I'niformity  of  Laws  and  Regulations.  Without  drastic  enforcement,  without 
certain  and  sure  punishment  for  (he  wilful  violator  of  the  Ijiw,  without  some  laetiiod 
of  court  i)rocedure  by  means  of  which  the  criminally  reckless,  the  negligent  and  the 
incompetent  can  be  driven  from  the  use  of  the  streets  and  highways  by  means  of 
tlie  operation  of  that  law,  the  t^imc  which  has  been  occupied  in  its  drafting  has 
been  wasted. 

The  Committee  on  Enforcenient  has  presented  to  you  a  report  which  is  the  result 
of  a  (-arefnl  study  of  the  most  eflective  means  for  the  prevention  of  traffic  violations. 
It  seems  to  me  that  you  can  do  no  b<'tter  than  to  lend  your  best  ellorts  to  persuading 
the  courts,  the  police,  and  tr.iffic  authorities  generally  throughout  the  country  that 
except  in  tho.se  ca.ses  where  there  may  be  extenuating  or  unusual  circumstances  they 
adopt  procedures  which  will  insure  certain  and  drastic  i)enalties  for  the  deliberate 
violator  of  the  traffic  laws  and  the  rights  of  others. 

The  Committee  on  Causes  of  Accidents  demonstrates  vei-y  clearly  the  outstanding 
fact  that  very  little  is  known  !il>out  what  causes  a  particuliir  motor  vehicle  accident. 
It  seems  to  be  impossible  at  this  time  to  even  evaluate  with  any  degree  of  accuracy 
the  human  and  the  nn'chanical  or  physical  factcu-s  which  are  involved  in  every 
a<'cident.  The  ontstaniling  feature  of  the  report  of  this  committee  is  a  plea  for 
exhaustive  and  extende<l  research  work  on  the  part  of  some  organization  which  may 
be  particularly  fitted  for  that  purpose. 

It  seems  to  nn-  tliat  this  is  fundamental.  We  are  setting  out  to  put  a  stop  to 
accidents  witliout  apparently  knowing  the  real  fundamental  cause  of  that  large  area 
of  accidents  which  lie  outside  the  field  of  sheer  recklessness  and  negligence  and  so  it 
might  be  said  tiiat  even  witli  adequate  and  proper  uniform  laws  and  with  a  method 
of  procedure  which  would  insure  the  enforcement  of  those  laws  accidents  will  continue 
until  we  can  discover  this  elusive  and  mysterious  cause  of  the  accident. 

The  question  of  metropolitan  trjiffic  facilities  le.'uls  us  into  an  entirely  new  field, 
but  one  which  is  closely  allied  with  accidents  and  accident  prevention.  After  all.  are 
we  not  fi>":ng  two  probli'ins  wliich  are  interlocking?  We  started  out  to  solve  the 
problem  of  traffic  accidents.  We  have  passed  through  the  door  of  the  problem  of 
urban  transportation. 

Urban  transportation  does  not  mean  to  me  simply  the  question  of  facilities  for 
the  movement  of  great  masses  of  people  living  in  communities.  Transportation  facil- 
ities include  everything  from  pedestrianism  to  steam  railroads,  the  intermediate  units 
being  the  private  automobile,  the  rented  or  drive-it-yourself  car,  the  taxicab,  the 
motor  bus,  tiie  street  railway,  and  the  elevated  and  subway  lines. 

Are  we  not  faced  here  with  a  great  problem  of  the  proper  coordination  of  a  city's 
transportation  facilities?  Is  it  not  true  that  if  we  solve  that  problem  we  will  solve 
to  a  very  large  degree  the  i)r<jblem  of  congestion,  and  will  not  this  solution  in  turn 
contribute  to  the  solution  of  the  problem  of  accident  prevention? 

It  seems  to  me  that  here  again  we  are  faced  with  the  need  for  exhaustive  and 
intensive  research  work.  I  am  impnvssed  with  the  thought  that  it  is  high  time  that 
some  agency  present  to  the  public  a  scheme  for  urban  transiwrtation  which  will 
include  all  of  these  transportation  units  an<l  which,  because  of  some  scientific  scheme 
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(if  i-oordiii.'itiug  the  vai'ioiis  iiiiil>>,  will  im  rcast'  the  use  which  we  cum  ohlain  from 
our  present  streets  aud  highways. 

The  Coiniiiittee  ou  .Metropolitan  Tiaftic  Kacililies  has  pieseuteu  to  .\ou  a  stnrtliug 
piL'ture  of  tlie  material  losses  n'sulliiin  from  fondest  ion  aud  iuadetjuate  facilities.  It 
has  statwl  that  these  )j'»'i't  annual  los.ses  ccmstitute  a  most  conspicuous  aud  wide- 
spread economic  waste,  reaching  every  individual  not  only  through  the  menace  to 
life  anil  safety,  but  also  through  increased  costs  of  nearly  every  necessity  of  life.  It 
has  di'voted  its  repoi't  veiy  largely  to  the  need  of  a  program  for  improvement  of 
Iratiic  facilities  and  methods  of  organization  for  the  carrying  out  of  such  a 
program.  The  magnitude  .ind  ramifications  of  this  work  are  such  as  to  deserve  not 
only  the  careful  consideration  hut  the  active  assistance  and  c<^K)peration  of  every 
citizen  of  every  community  in  this  country. 

These  are  the  thoughts  which  1  wish  to  leave  with  you  as  you  take  up  your 
consideration  of  the  various  rei»orts  and  recommendations  of  your  <-ommittees.  I 
wish  to  say  iigain.  as  I  said  to  the  last  couferenc)'.  that  after  all  the  streets  .ind 
facilities  In-long  to  all  of  the  people  and  to  no  one  special  class,  and  if  the  result  of 
•  his  conference  makes  them  just  a  bit  more  safe  for  all  of  the  people  it  will  have 
earned  the  thanks  of  the  entire  nation.  I  note  with  a  great  deal  of  satisfaction  the 
1  espouse  from  the  governors  of  the  vanotis  states  to  the  request  of  I'resident  C(V)lidge 
that  official  delegations  representing  their  respective  states  be  sent  to  this  oouferenoe. 
This  problem  is  not  a  problem  to  be  solved  bv  individual  cities  or  even  individual 
states,  without  regard  to  the  conditions  existing  in  other  cities  and  other  states. 
It  is,  after  all.  intellectually  an  interstate  ])roi)leni.  yet  one  which  must  be  solved 
nuiterially  and  actually  by  the  individual  states  acting  in  concert  and  not  by  the 
federal  government  or  by  some  establishment  set  up  by  the  federal  government. 
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THE  ACCIDENT  SITUATION 

^lotor  vehicle  accidents  in  California  are  at  present  exacting?  a  toll 
of  five  deaths  for  every  day  in  the  year.  The  number  of  persons  injured 
in  such  accidents  is  conservatively  put  at  74  per  daj'.  Estimates  for 
the  state  for  the  year  1928,  based  on  reports  for  the  first  eleven  months, 
are 

Killed   l,8."3(l 

Injured 27.000 

While  these  fi^ires  are  only  estimates,  it  Ls  believed  that  they  mark 
■with  reasonable  approximation  the  outlines  of  a  situation  which  must 
be  bettered. 

When,  in  addition,  the  increase  of  casualties  from  year  to  year,  as 
indicated  by  the  figures  for  fatalities'  furnished  by  tlie  r)ureau  of  Vital 
Statistics  and  given  in  Table  1,  are  taken  into  consideration,  the  con- 
dition is  revealed  as  one  whicli  is  steadily  becoming  more  serious.  The 
percentage  of  increa.se  in  deaths  from  this  cause  is  noted  for  contrast 
with  the  15  per  cent  rate  of  increase  in  the  state's  population  during 
the  same  period. 

TABLE  1 

Deaths  from  Automobile  Accidents  in  California 

Year  Deaths*  Deaths^ 

1922 953  1,085 

1923 1,223  1,413 

1924 1,232  1,364 

1925 1,329  1,484 

1926 1,449  1,623 

1927 1,619  1,782 

Increase  over  1922 70%  64% 

•  Not  including  deatlis  in  collisions  with  heavier  vehicles. 
t  Including  deaths  in   collisions  with  heavier  veliicles. 

Additional  light  is  thrown  on  the  urgent  character  of  the  problem 
by  noting  the  relative  position  held  by  automol)ile  accidents  among 
the  most  frequent  cau.ses  of  death  in  California.  In  192G,  the  latest 
year  for  which  the  figures  are  in  hand,  the  motor  vehicle,  as  shown 
by  Table  2,  stood  eighth  on  thf  list,  and  is  flearly  outranked  by  only 
five  of  the  other  causes. 


*  It  has  not  been  possiblo  lo  .secure  for  the  entire  state  dependable  statistics 
of  injuries  resulting  from  automobile  accidents;  but  it  may  be  borne  in  mind  while 
persuing  the  following  pages  that  injury  eases  appear  to  maintain  fairly  evenly  a 
ratio  to  fatalities  of  15  to  1. 
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TABLE  2 

Most  FrMjiR'iit  Causes  of  Death  iu  CaJiforuia  iu  15)26* 

Cause  Deaths 

Heart  disease 10,651 

Tuberculosis 5,794 

Cancer    5,6;i8 

('(■rebral  hemorrhage  4.050 

Chronic  nephritis 4,011 

lironchial  pnciunonia 1,6S0 

liobar  pncuiuonia   l,G5ti 

Automobile  acfidents 1,623 

•  By   lourtcsy   of   the    Bureau   of   Vital    Statistics. 

Ajjain,  fonsidcrinjr  only  tho  accidental  dcatlis  occiirrin'r  in  the  state, 
those  caused  by  motor  vehicles  far  otitnuniber  any  other  grroup.  and 
constitute  .'U  per  cent  of  the  total.  There  are  now  more  tiian  twice 
as  many  deatiis  per  year  from  automobile  acci(h'nt.s  iis  residt  from  all 
industrial  accidents  in  the  state,  the  resjicctive  fi«;iu-es  for  the  i)ast  six 
Ncars  being  given  in  Table  3. 

TABLE  y 
Di'nths  from   Industrial   and  Automobile  Accidents 
1  <•(//•  Industrial*     Automobile 

1922 708  1,085 

102:5 716  l,4i;j 

1024 645  1,364 

1025 677  1,484 

102U 748  1.62a 

1027 714  1,782 

•  From    Industrial   Accident   Commi.ssion. 

Jt  will  ])e  observed  that  while  the  miiiilier  id'  deaths  rrdiii  industrial 
aceideiit.s  was  held  ])ra('tically  at  a  standstill,  despite  the  larire  industrial 
development  and  the  great  increase  in  machinery  use  during  these  si.x 
years,  the  number  of  death.s  from  automol)ile  accidents  grew  in  the 
same  period  by  more  than  (14  per  cent ;  by  70  per  cent,  if  collisions  with 
street  oars  and  trains  are  excluded. 

The  relation  in  which  the  motor  vehicle  stands  to  other  causes  of 
accidental  death  in  the  state  is  shown  in  Table  4. 

TABLE  4 
Accidental   Deatli  Causes  in   C'alifornia 

Cause  J02r,  J'J2G  1921 

Poisoning 124  140  109 

Burns  294  300  309 

Absorption   of   gas    99  10()  111 

Drowning 327  407  .'{98 

Fire   arms   112  103  113 

Electricity    : 82  58  61 

Kaihvay  trains' 188  212  192 

Street    cars  •    65  55  51 

Mot<.r  vehicles -1 1.484  1.023  1,782 

Other  vehicles 1!^"  "^''  "■♦ 

.Vnimals    — J"  _2''> 

Industrial  accidents •►77  748  714 

AH  other  causes 869  930  l,(MO 

Totals '♦..'WS         4.803         .^074 

•  .Motor   vehlclcss  not   Involve*! 

Here  ;igain  it  is  to  be  noted,  not  only  that  automobiles  cause  one- 
third  of  all  accidental  deaths,  but  also  that  they  account  for  consider- 
ably more  than  half  the  entire  increase  each  year  in  the  total  of  all 
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Xot  only  is  the  sitiialion  drplorablt'  in  the  lif^hl  of  the  statistics  for 
tlx'  state  considered  alone,  but  also  in  eoniparison  with  the  nation  as 

CHART  I 

ANNUAL  DEATH  RATES  PER  lOQ 000  POPULATION 
FROM  MOTOR  VEHICLE  ACCfDEMT5 

(excluding  collisions  with  trains  and  SIRtfJ    CARSJ 
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1926 
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a  whole  Califoi-nia  njakes  a  poor  showiiiii'.  As  will  he  seen  from  Chart  I 
and  the  fiuMinvs  of  Table  5,  the  automobile  death  rate  per  lOO.OOO  of 
population  is  twiee  as  hi<rh  for  the  state  as  for  the  United  States,  and 
has  ill  the  past  six  years  increased  from  25.8  to  M^.2,  as  afjainst  an 
increase  from  12.5  to  1!'.*'!  for  the  entire  country. 

TABLE  f) 
Motor  V.liiilo  Deaths  per  1(M).(MK)  Population 

n)^>        liU.i        102J,        192.', 

California   25.S         32.2         .•Jl.fi         33.2 

I'nitod  States 12.5         \\M         1.").7         17.0 

Increase — Cnlifornin,  12.4;  T'nitod  States.  7.1. 
2 — 63438 


VJM 

U).i-, 

35.3 

3S.1. 

]7.J» 

1!M 
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The  one  bright  spot  in  tlie  gloomy  picture  of  the  past  years,  and  it 
is  bright  only  by  indirection,  is  found  in  the  consideration  that  the 
increase  of  fatalities  has  not  kept  pace  with  the  increase  of  motor 
vehicles  upon  the  highways.  While  the  numb(>r  of  automobiles  regis- 
tered* in  the  state  rose  from  approximately  a  million  in  1!I22  to  approxi- 
mately two  millions  in  li)27,  the  automobile  death  rate  per  100,000 
registered  motor  vehicles  declined  from  S2.1  to  61. o;  showing  both  a 
lower  number  of  deaths  per  100,000  cars,  and  a  greater  decline  in  the 

CHART     11 

AMNUAL  DEATH  RATES  PER  \00.000  MOTOP  VEHICLES  REGISTERED 
FROM  MOTOR  VEHICLE  ACCIDENTS 

{EXCLUDING  COLLISIONS  miH  Tf?AIN5  AND  SFREET  CARS} 


/2f. 


100 


1922 


1923 


(924 


ms 


me 


1927 


rate  on  this  basis,  than  for  the  United  States  as  a  whole.  This  is 
graphically  shown  on  Chart  II,  while  the  figures  of  the  respective  rates 
are  given  in  Table  (). 

TABLE  G 


Automobile  Do.ntlis  per  100, 000  Uegi8lerc<l  Cnrs 
/922        W2^        VJZh        1925 

California    82.1  S2.2         0S.3         G3.3 

United  States 111.0       108.5       1U1.2        98.4 


1926  19^7 
r,.1.0  G7.r, 
J>;>.5       100.5 


•  The  committee  has  received  from  dIfTerent  sources  contllctlng  seta  of  figures 
of  rcRlatration,  ajid  regreta  the  lack  of  availability  of  authentic  tlgurea  In  this 
respect. 
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In  conjunction  with  this  coiLsideration  ol'  tlio  decline  in  tli<*  auto- 
mobile death  rate  on  the  basis  of  the  nninber  of  ears  registered,  is  to 
be  noted  the  corresponding  increase  in  the  number  of  Iraflic  miles,  or 
ear  mih^s  traveled  by  motor  vehicles,  for  each  death  resulting  front 
accidents  in  which  these  vehicles  are  involved.  This  mileage*'  is  shown 
to  be  as  follows : 

Traffic  inil^'x 
Year  per  auto  death 

1924 7,370,207 

1925 7,507,510 

1920 8,404,584 

1927 10,000,304 

Any  encouragement  drawn  from  these  considerations,  however,  is 
at  best  uncertain  and  iinstable.  The  improvement  is  a  negative  one, 
rather  apparent  than  real ;  for  the  Avhole  value  of  the  figures  given  is 
derived  from  the  circumstance  that  an  additional  motor  vehicle  put  on 
the  highway  this  year  has  so  far  failed  to  equal  the  record  of  killings 
established  by  the  cars  in  operation  last  year. 

ACCIDENT    PREVENTION 

California  stands  second  only  to  New  York  in  the  number  of  its 
registered  motor  vehicles,  and  averages  a  car  for  every  two  persons 
in  the  state.  Traffic  concentrates  chiefly  about  its  two  urban  centers 
and  there  is  exceptionally  heavy  travel  on  some  half  dozen  main  high- 
ways. There  is  also  an  enormous  volume  of  commercial  trucking 
carried ;  and  the  state  is  visited  throughout  the  year  by  a  vast  number 
of  tourists,  who  figure  largely  in  the  situation. 

In  the  light  of  these  conditions,  the  problem  of  accident  prevention 
a.ssumes  an  importance  that  can  hardly  be  exaggerated.  The  iiseful- 
ne.ss  of  safety  measures  presses  for  consideration;  and  determination  of 
their  value  and  efi'ectiveness  in  the  prevention  of  motor  vehicle  acci- 
dents makes  necessary  a  searching  study  of  accident  causes. 

Even  the  most  superficial  survey  of  the  accident  situation  estab- 
lishes that  .safety  measures  are  urgently  required.  That  betterment 
of  existing  conditions  may  be  expected  to  follow  from  their  use  is 
evidenced  by  the  good  results  that  have  been  attained  through  the 
employment  of  such  means  in  other  fields. 

For  a  number  of  years  the  medical  profession  and  state  departments 
of  health  have  fought  with  preventive  measures  many  forms  of  disease, 
with  the  results  that  not  alone  has  the  alarming  spread  of  these 
scourges  been  checked,  but  notable  reduction  has  been  achieved  in  the 
number  of  resulting  deaths  year  by  year,  and  through  painstaking 
and  persevering  study  the  serious  consecjuence  of  these  diseases  have 
been  minimized. 

By  contrasting  the  increase  in  the  death  rate  from  motor  vehicle 
accidents  with   the  decline   in   the  death   rate   from   a  group   of  ten 

•  From   (l:it:i    fiiinlshf.l   liy   the   Biire.iu   of   Vital   .Statl.stifs. 
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diseases*  against  wliidi  jji-fventioii  has  been  practiecil  for  several 
years.  Table  7  enipliasizes  llie  pood  results  tliat  may  he  exjx'cted  from 
understanding  and  persistent  ellorts  for  automuhile  accident  pre- 
vention. 

TABLE  7 

Dt'Mlli   Itiiti's  jipr  lOO.CKK)  Population  of  Automobile  Acfiilciils  and  Ten 
(^ortain  Di«t'!is<s*  in  California 

)  far  Aiiloinohiti:  Disrascit 

1022 25.8  224.K 

11)23 32.2  220.(5 

1924 31.6  223.8 

1925 33.2  2()0.9 

1920 35.3  189.1 

1927 , 38.2  184.2 

•  Typhoid  fever,  malaria,  smallpox,  .scarlet  fever,  whooping  courIi,  diphtheria, 
tuberculosis,  diarrhea  and  enteritis  (under  2  vears),  puerperal  septicemia,  puer- 
peral albuminuria. 

In  like  manner  in  the  field  of  industiy  a  eontiiininrr  study  of  accident 
causes  and  circumstances,  with  an  ever-widcninir  ap]ilication  of  ]>re- 
ventive  measures,  has  been  productive  of  excellent  results,  both  in 
checking  the  iiu-rease  and  reducing  tlie  Tiund)er  of  accidents,  and  in 
lessening  the  seriousness  of  those  that  occur.  Table  8  .sets  up  the  con- 
trasting figures  of  the  increasing  rate  of  deaths  from  motor  vehicle 
accidents  and  the  declining  rate  for  industrial  accidents.* 

TABLE  8 

Deatli    Hate   i)er    100.000   Population    of   Automobile   Accidents   and    Industrial 

Accidents  in   California 

Year                                                                                                 Autoiiiohilr  Jndimtiinl 

1922 2r..s  in.2 

1923 82  2  ISS 

1924 .'{I.e.  1(5..1 

1925 ,i3.2  lO.S 

1926 .-^n.s  IS.l 

1927 .1S.2  Kl.9 

Presenting  the  picture  in  a  dinVreut  way.  Chart  III  depicts  the 
alarming  increase  in  the  death  rale  fivuii  motor  vehicle  accidents  as 
contrasted  with  the  downward  trend  of  the  death  rates  from  industrial 
accidents  and  the  group  of  diseases  above  referred  to. 

The  curve  for  automol)ile  accidents  will  decline  as.  and  only  as,  the 
stiuly  of  their  causes  advances  to  knowledge  tliat  will  residt  in  intelli- 
gent selection  and  application  of  accident  prevention  measures:  and 
the  coinmitlee  is  convinced  that  until  accident  prevention  is  recognized 
as  the  essential  principle  that  must  underlie  and  guide  all  efforts  for 
solution  of  the  motor  vehicle  prol)leiu.  neither  lasting  nor  satisfactory 
results  will  be  achieved. 

.Niunerous  comj)arisons  of  the  kind  can  l)e  adduced;  but  let  one  (»ther 
suffice,  that  dcmoiist rates  the  eflicacy  of  accident  study  and  jirevention 
measures  in  direct  relation  to  motor  vehicle  accidents.  Collisions 
occur  between  automobiles  and  .street  cars;  and  street  car  companies 
from  their  study  of  the  subject  have  enforced  among  their  employees 
preventive  measures  that  have  resulted  in  a  marked  reduction  of  fatal- 
ities from  this  cause,  as  shown  in  Table  9,  in  contrast  with  the  ever- 
increasing  toll  from  other  types  of  automobile  accidents. 

•  Data    from    Industrial    Accident    Comml8.'<ion    and    Bureau    of    Vital    StatlnticA. 
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TABLE  9 

Dfiiths  ill   Ciiliiuriii;!    from    Street   Car-Motor  Vehicle  Collisions  and   from 
All  Other  Motor  Veliide  Accidents 

Street  car-motar  All  other  autoino- 

Yiar                                                                      vehicle  collisions  bile  accidents 

11)22 53  1,032 

1!)23 G8  1,345 

11)24 30  1,334 

1J)25 37  1,447 

192G 36  1,587 

1«)27 27  1,755 

1  )ccre!ise,  50  per  cent         Increase,  70  per  cent 
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Had  motorists  at  tin-  same  time  coiitribiited  their  part  by  the  exercise 
of  {greater  carefulness,  it  is  readily  believable  that  there  would  have 
been  few,  if  any,  deaths  to  record  as  caused  by  collisions  of  this  kind. 

That  this  is  so,  and  that  credit  for  the  betterment  of  the  situation  in 
I  his  regard  is  not  due  to  the  motor  vehicle  operator,  is  shown,  if  evi- 
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dence  be  needed,  by  the  corresponding:  reeord  of  fatalities  resulting 
from  collisions  between  autoniobilcs  and  trains.  In  collisions  of  this 
type,  tlie  ])rcventi()n  of  accident  rests  chiefly,  if  not  solely,  with  the 
motorist;  certainly  the  cn}j:ineer  of  a  train  is  ordinarily  powerless  to 
avert  a  collision. 

What  does  the  record  show  .'  How  lias  the  motorist  met  his  responsi- 
bility ?  A  frbince  at  the  figures  «riven  in  Table  10  will  tell  the  story. 
Deaths  resulting  from  collisions  between  motor  vehicle  and  train,  in 
which  only  the  ujotorist  could  cmi)loy  preventive  means,  have  more  than 
kept  pace  with  fatalities  caused  by  all  other  automobile  accidents;  there 
is  lacking  the  im])rovcment  shown  in  the  i)receding  table,  where  despite 
the  ni()t(»rist's  failure,  the  noninotorist  could,  and  patently  did,  apply 
jireveutive  iiieasiu'es. 

TABLK  10 

IH'iitlis   in   California   from   Motor  Vehicle-Train   Collisions  and   from 
All  Other  Automobile  Accidents 

Train-motor  vehicle  All  other  <tutomo- 

Year  colliaions  hilc  accidcntg 

1922 79  l.OCMl 

1923 122  1.291 

1924 102  1.202 

1925 118  l.:iO(> 

1926 13S  1,4S.'» 

1927 13G  1.040 

Increase 72  per  cent  04  per  cent 

Most  encouraging  progress  has  been  made  wherever  j)reventive 
methods  have  been  studied  and  applied.  Tliat  this  will  be  true  with 
regard  to  the  motor  vehicle  problem  can  iu)t  be  (piestioned;  it  has 
already  been  demonstrated  tinu»  and  again. 

As  noted  elsewhere  in  this  report,  San  Diego  has  for  some  time  been 
enforcing  vigorously  a  policy  of  accident  investigation  and  law  enforce- 
ment that  has  been  consistently  i)roductive  of  most  excellent  results. 
In  the  same  way,  the  safety  campaigns  that  have,  however  spasmod- 
ically and  without  coordination,  been  conducted  at  different  times  and 
places  in  the  state  have  invariably  been  rewarded  with  very  noteworthy, 
albeit  tempoi-ary.  reduction  of  the  toll  exacted  by  automobile  accidents. 

It  is  the  committee's  conviction,  however,  that  progressive  and  last- 
ing improvement  of  (existing  conditions  can  not  be  effected  without  an 
understaufling  knowledge  of  such  accidents  and  their  causes  and 
attendant  circumstances  to  guide  in  tlie  adoption  of  legislative  and 
other  preventive  measures:  and  as  the  first  of  its  reconnnendations, 
presented  in  Part  III  of  this  report,  the  committee  proposes  means  for 
the  acquisition  of  this  es.sential  knowledge. 

Already  something  has  been  accomplished  along  this  line  by  the 
studies,  unfortunately  \uirelated.  volinitarily  undertaken  by  various 
agencies.  liy  far  the  most  worthwhile  work  of  the  kind,  regarding 
the  motor  vehicle  problem  in  this  state,  that  has  come  to  the  notice  of 
the  comujillee  in  its  invest i<;atiou  is  (•om|)rised  in  the  statistics  ])re- 
t>ared  and  submitted  by  the  Automobile  Club  of  Southern  California. 
These  statistics  were  eomjiiled  for  the  thirteen  sotitheru  countiis  of  the 
stHt«'.  Muil  cover  a   period  of  five  yenrs.   from  ^^2'^  to  1027:  and.  with 


—  23  — 

one  exception,^  from  no  other  source  has  tlie  committee  received  more 
illuminating  or  more  helpful  data  of  tiu'  kind.  All  efforts,  both  by  the 
committee  and  by  others,  to  secure  complementary  statistics  for  the  rest 
of  the  state  have  been  unavailing,  for  reasons  elsewhere  set  forth; 
and  the  committee  makes  use  of  some  of  the  tables  furnished  by  the 
club,  which  throw  light  on  the  types  of  motor  vehicle  accidents  and 
the  causes  assigned  for  them,  and  the  age  groups  in  which  their 
victims  fall. 

In  Table  11  is  given  the  analysis  made  by  the  club  of  the  types  of 
automobile  accidents  as  they  occur  in  the  southern  portion  of  the  state : 

TABLE  !!♦ 

Types  of  Fatal  Motor  Vehicle  Accidents — California,  Thirteen  Southern  Counties 

Type  of  accident  Number  of  fatalities 

Collision  between—                                    1923  192^  1925  1926  1927       Total 

Auto  and  pedestrian 231  235  221  273  318  1,278 

Truck  and  pedestrian 36  30           37  34  44  190 

Motorcycle  and  pedestrian 3  3             3  3           12 

Auto  and  auto 70  90           83  121  115  479 

Auto  and   truck 32  34           42  44  65  217 

Truck   and   truck 3  3             9  12  2  29 

Motorcycle  and  motor  vehicle 17  17           22  19  30  105 

Motor  vehicles  and  other  vehicles—     24  31           22  20  19  116 

Motor  vehicles  and  stationary  objects     11  25           38  31  38  143 

Electric  railway  and  auto 60  37           48  43  51  239 

Electric  railway  and  truck 2  7             8  9  2  28 

Electric  railway  and  motorcycle 4           __  2           6 

Steam  railway  and  auto 35  20           42  40  47  202 

Steam  railway  and  truck___^ 6  3           13  3  15  40 

Steam  railway  and  motorcycle 12           3 

Motor  vehicle  overturned 142  130  179  166  173  790 

Falls  from  motor  vehicle 26  38           30  24  29  147 

Totals 702         721         798         855         948        4,024 

*  From  Public  Safety  Department,   Automobile  Club  of  Southern  California. 

Summarizing  those  numerous  types  by  perfentages  under  a  half- 
dozen  more  general  classifications,  and  setting  them  up  against  the 
corresponding  figures  for  the  nation  as  a  whole,  establishes  the  interest- 
ing comparisons  of  Table  12,  in  which  will  be  noticed  particularly  the 
lower  percentage  in  California  of  deaths  due  to  automobile-pedestrian 
collisions,  and  the  much  higher  comparative  rate  of  deaths  resulting 
from  overturning  of  ears  and  from  collisions  between  motor  vehicles. 

TABLE  12 

Comparative  Fatalities  by  Types  of  Accidents — California,  Southern  Counties, 

and  United  States 

Percentnoe  of  total  deaths 

California  United 

counties  States 

Motor  vehicle  vs.  pedestrian 37  65 

Motor  vehicle  vs.  motor  vehicle 21  13 

Motor  vehicle  vs.  railroad  train 6  4 

Motor  vehicle  vs.  electric  car 6  2 

Motor  vehicle  vs.  fixed  object 4  5 

Other  motor   vehicle  accidents 20t  H 

t  20  pc-r  cent  of  all  deaths  due  to  cars  overturning. 

'  Tlie  commltlif  lias  rt-cclved  most  cordial  and  most  ftfflcicnt  coopfration  from 
Repistrar  L.  K.  Ross  and  Ills  assistants  in  the  Bureau  of  Vital  Statistics  of  the 
State  Department  of  Health.  The  record.s  compiled  by  them  have  been,  often 
most  unexpectedly,  a  fruitful  source  of  Information,  of  which  frequent  u.se  has  been 
made  in  this  report;  and  the  committee  wi.shes  to  testify  its  appreciation  of  the 
generous  services  and  the  unfailing  good  spirit  of  Mr.  Ross  and  his  staff. 
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As  indicatinj;  the  usefulness  of  such  comparison  in  tlie  study  of 
jK'ciilent  prevention,  tlie  eoiiunittee  su<rLrests  the  pr()l)al)le  reasonableness 
of  a  tentative  ennclusion.  from  the  showiuf;  of  Table  12,  that  the  eilm-a- 
tion  and  reuruiation  of  pedestrians  lias  advanced  farther  in  California 
than  in  the  eountry  in  <ren<'ral,  while  on  the  other  hand  the  <rreat  dis- 
l>roportion  of  ("verturned  ears,  and  tlie  higher  percentage  of  i-oliisions 
between  vehicles,  seem  to  connote  either  that  somethinir  is  wi-ong  with 
Califoi-nia  driving — perhaps  excessive  speed — or  that  something  is 
wrong  with  California  roads.  A  way  is  thus  opened,  by  even  this 
incipient  knowledge,  for  investigation  and  study  that  will  undoubtedly 
lead  to  application  of  elTective  remedial  and  preventive  measures. 

The  data  from  the  automobile  club  discloses  also  the  age-groujis  of  the 
victims  of  motor  vehicle  accidents  in  the  thirteen  southern  <'ounties 
of  the  state.    This  information  is  shown  in  Table  13. 

TABLE  i:j 

Ages  of   \'ictiius,  Automobile  Atcidont  Fiitalities — Tliiiti-cii  Soiitlicru 

California  Counties 

Number  of  fatalities  J'cr  cent 

Ain-i/ruui)                                            JH2.1     1924     1925     1926     1927  Total  of  total 

Under  ')  years lU        48         51         57         62  247  6.1 

(J  to  15  years 59         6!)         76         SI         72  ;{5it  8.9 

16  to  44  years 311       337       373       347      415  l.lXi  44.3 

45  to  64  years 181       174       181       214       230  980  24.4 

65  years  and  over 117         98       117       1.54       169  655  16.3 

Totals 702       721       798      855       948     4,024     100.0 

The  figures  of  Table  l-S  emphasize  two  facts  of  particular  importance 
in  the  study  of  accident  prevention.  First,  the  heaviest  mortality  rate 
7)er  age-year  found  in  the  group  between  16  and  44  years,  in  which 
it  might  naturally  be  expected  that  the  rate  would  be  lowest.  Second, 
the  large  number  of  victims  in  the  age-groups  under  5  years  and  over 
(if  ijenrs,  in  botii  of  which  cases  rcsj^onsibility  for  avoidance  of  accident 
rests  almost  exclusively  with  the  motorist,  since  the  safety  of  the  infant 
and  of  the  age(l  pedestrian  lies  in  his  keeping. 

THE  CAUSES  OF  ACCIDENTS 

Etfectiveness  in  the  prevention  of  accidents  is  dependent  upon  knowl- 
edge of  their  causes;  and  of  the.se  causes  little  is  now  known. 

Di.scus.sing  this  pha.se  of  the  motor  vehicle  problem.  President-elect 
Hoover  said  in  his  address  quoted  in  the  introduction  to  this  report: 
"It  seems  to  b<'  im])ossible  at  this  time  to  even  evaluate  with  any  degree 
of  accuracy  the  human  and  the  mechanical  or  physical  factors  which 
are  involved  in  every  accident.  Tlie  outstanding  feature  of  the  report 
of  this  committee  is  a  i>lea  for  exhaustive  and  extended  research  work 
on  the  ])art  of  some  organization  which  may  be  particularly  fitted  for 
that  purpose. 

"It  .seems  to  me  that  this  is  fundamental.  We  are  setting  out  to  put 
a  sto]»  to  accidents  without  apparently  knowing  the  real  fundamental 
cause  of  that  large  area  of  accidents  which  lie  outside  the  field  of  sheer 
recklessness  and  negligence  and  .so  it  might  be  said  that  even  with  ade- 
•  piate  and  pr(»per  uniform  laws  and  with  a  method  of  |)rocedure  which 
would  insure  the  enforcement  of  those  laws  accidents  will  continue  until 
we  can  discover  this  elusive  an<l   mvsterious  cause  of  the  accident." 
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Among  the  considerations  included  in  the  brief  filed  by  the  automo- 
bile club  is  a  study  of  the  apparent  causes  of  the  accidents  previously 
tabulated;  and  tlie  club's  analysis  of  them  under  this  aspect  is  given  in 
Table  14.  witli  a  diagrammatic  presentation  on  Chart  IV. 
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The  detailed  listing  of  causes  presented  above  may,  for  purposes  of 
comparison,  bo  consolidated  under  the  headings  shown  below  in  Table 
15,  and  it  will  then  be  set-n  that  58  per  ecnt  of  the  4024  deaths  \nulor  con- 
sideration were  cliargcd  against  the  driver  by  reason  of  carelessness, 
recklessness,  incompetence  and  intoxication,  in  the  order  named;  while 
the  pedestrian,  mostly  for  carelessness,  but  i^artly  for  failui-e  to  think 
as  swiftly  as  a  mot<»r  car  moved,  was  held  accountable  for  28  per  cent. 
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TABLE  14* 

Appareut  ("aiisos  of  Fatal  Motor  Vt-hiolc  Accidents — Cnlifornin,  Thirteen 

Soiitln'iMi  Cimnlics 

\umhir  of  dtaths 

Apparent  cause                                                   1'J.13  192',  1925  1926  1927  Total 

Crossing   not   at    intersection 83  01  50  71  07  308 

Crossing  strc.t   carelessly :i3  512  38  59  05  247 

Confused  l>y  traffic 00  52  29  38  30  221 

Tails  in  front  of  vehicle 18  3  7  13  14  55 

Falls    from    vehicle 19  25  29  20  27  120 

Improper  ridinji  on  vehicle 11  17  7  13  12  00 

(Minil)ini;  or  hitcliinR  on   vehicle __  __  __         

Itunuinf;  or  playing  in  street 20  51  08  40  51  242 

Incompetent  handlinK 144  85  04  78  71  442 

Motorist's  ni'KJiKcuce  at  railway  crossing Sli  35  97  Sti  97  39S 

SpeedinK.  IH-inile  zone 0  15  21  77  SO  205 

Si)eediiiK,  20-mile  zone 15  22  24  2.3  17  101 

Speeding,  over  20-mile  zone 36  42  46  70  68  202 

Intoxication    33  31  47  00  49  220 

Failure  to  stop  and  render  aid 7  0  14  11  24  02 

Drove  through  safety  zone __         2  7  9 

Cutting  corner 1  4  __  3  1  9 

Cutting  in  ahead 13  47  32  15  18  125 

Right  of  way  violated 17  30  53  47  51  204 

I'assing  standing  street  car 8  7  1  3  19 

I'assing  on  wrong  side 1  3  __  1  5  10 

Driving  on  wrong  side  of  road 15  24  23  27  48  l."57 

Failure  to  signal 8  4  14  8  3  37 

Dacking __  __  3  IS  21 

Skidding    29  42  41  31  24  107 

C.laring    lights 3  3  15  4  5  30 

Weather  conditions 2  7  9  1  7  20 

No  head  light  or  no  tail  light S  12  12  12  11  55 

Defective  eipiipment 17  22  17  20  12  88 

Tire   blowout    3  4  8  3  6  24 

Defective  highway 4  5  14  2  0  31 

Driver  asleep 1  3  0  4  9  23 

Totals 702       721       798      855      SMS      4.024 

•^From   Public   Safety   Department,   Automobile   Club   of   Southern   California. 

That  the  placinj;  of  blame  in  these  cases  may  have  its  proper  weight, 
it  .should  be  notetl  that  it  has  been  a.ssigned  in  aceordanee  with  the 
findings  of  coroners  in  their  inquests  upon  the  deaths  involved. 

TABLE  15 

Summary  of  Automobile  Accident  Causes — C«lifomia,  Thirteen   Southern   Counties 

•Vm  wi  hrr  of  Per  ecu  ( 

Cause  deaths  of  total 

Careless  driving l,0.->4  20.2 

Speeding  or  recklessness 50.S  14.1 

Incompetence   442  11.0 

Into.xicntion    220  5.5 

Careless  pedestrian 015  15..3 

C<mfused  pedestrian  270  0.9 

Flaying  in  street 242  0.0 

Falls   from   vehicle — 126  8.1 

Defective  eijuipment  197  4.9 

Other   causes - ---      284  7.0 

T.ials  •. 4,024         100.0 
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Carryinj?  farthor  its  study  of  the  causes  and  attendant  circumstances 
of  the  accidents  under  consideration,  the  automobile  club  classified  the 
apparent  causes  in  their  relation  to  the  ages  of  the  victims,  with  the 
results  shown  in  Table  16. 

TABLE  16* 

Fatal   Motor  Vehicle  Accidents,  1923-1927 — Classification   of  Apparent  Causes  by 
Age  Groups — California,  Thirteen  Southern  Counties 

Ages 

Under  65  d 

Apiiiiniit   iiiiisi-                                                     5  years  6-15  16-.'i.'i  Ji5-6'i  over  Total 

Crossing  not  at  intersection 13  28  50  128  149  368 

Crossing  street  carelessly 9  15  48  75  100  247 

Confuspfl  I)y  traffic 3  4  37  73  104  221 

Falls  in  front  of  vehicle 9  19  12  8  7  55 

Falls  from  vehicle 7  19  67  27  6  126 

Improper   riding  on   vehicle 3  27  17  9  4  60 

Climbing  or  hitching  on  vehicle. 

Running  or  playing  in  street 120  117           3  11  242 

Incompetent  handling 8  23  247  115  49  442 

Motorist's  negligence  at  railway  crossing 9  23  210  117  33  398 

Speeding.    15-mile    zone 9  10  114  44  28  205 

Speeding,    20-milo    zone 1  2  68  23  7  101 

Speeding,  over  20-mile  zone 5  8  185  57  7  262 

Intoxication    2  6  149  48  15  220 

Failure  to  stop  and  render  aid 1  5  19  20  17  62 

Drove  through  safety  zone 1       2  15  9 

Cutting  corner 4           3  119 

Cutting  in  ahead 4  10  66  30  15  125 

Right  of  way  violated 13  12  94  48  37  204 

Passing  standing  street  car 1           7  6  5  19 

Passing  on   wrong  side 7  3       10 

Driving  on  wrong  side  of  road 7  2  91  25  12  137 

Failure  to  signal 2  5  16  7  7  37 

Backing    10  1           3  4  3  21 

Skidding   5  6  103  43  10  167 

Glaring  lights 1 1  1  13  9  6  30 

Weather  conditions 1  1  14  9  3  26 

No  head  light  or  no  tail  light 4  33  14  4  55 

Defective  equipment 4  5  46  23  10  88 

Tire  blow-out 1  1  14  5  3  24 

Defective  highway :^=^ 1  22  4  4  31 

Driver  asleep ___  17  3  3  23 

Totals   247       359    1,783      980       655    4,024 

Percentage    6.1        8.9      44.3      24.4      16.3 

•  From   I'uljlic   Safety  Department,   Automobile  Club  of  Southern   California. 

By  this  classification  much  additional  light  is  shed  on  the  manifold 
bearing  of  accident  causes.  Under  the  first  four  items,  for  instance,  it 
is  developed  that  of  the  891  cases  in  which  blame  for  accidents  was 
placed  upon  "careless  and  confused  pedestrians,"  in  394  the  pedestrian 
victim  was  either  under  5  years  of  age  or  over  65  years :  giving  rise  to 
the  very  fair  question  whether,  in  the  last  analysis,  the  ma.)or  responsi- 
bility in  these  ca.ses  did  not  rest  upon  the  motorist  rather  than  upon 
the  pedestrian. 

The  relative  n\nubers  of  i)edestrians  find  car  occupants  killed  in  these 
jiccidents,  as  given  in  Table  17.  constitute  .still  another  pha.se  of  the 
motor  vehicle  problem  treated  in  the  automol)i!e  club's  report,  from 
whirh  Chart  V  is  taken;  and  from  tiie  figures  submitted  in  this  con- 
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CHART  V 
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nectiou,  it  becoiiics  evident  that  reckless  and  careless  drivers  are  a 
menace  not  alone  to  the  man  on  the  street,  but  in  even  prreater  dej?ree  to 
the  passengers  in  tiieir  own  and  other  cars. 

TABLE  17 

Podcst linns  and  ('mi-  Occiipniits  Killed  in  Motor  Vt'liiclt'  Accidents — (^nliforniii. 
Thirleon   Soutiiciii   Counlics 

1923     192.',     192.',     1926     1927     Total 

Pedestiians 270       277       261       310       302      1,4S() 

Car  occupants 432       444       537       545       586      2,544 

Totals 702       721       79S       855       048      4,024 

THE   NONLOCAL  CAR  AS  A   FACTOR   IN   ACCIDENTS 

Along  another  line,  a  study  made  in  Connecticut  was  productive  of 
information  regarding  the  origin  of  cars  involved  in  motor  vehicle 
accidents  in  that  state,  that  is  of  especial  significance  to  the  State  of 
California  in  view  of  its  geograi)hieal  extent,  the  diversity  of  its  local 
regulations,  the  millions  of  its  own  registered  cars,  and  the  great  num- 
ber of  out-of-state  ears  at  all  times  within  its  boi'ders.  The  I'esults 
obtained  from  the  Connecticut  analysis  are  liere  sunnnari/.ed  in  Table  18. 

TABLE  18* 

OriKin   of  Cars   Involved   in   Accidents — State  of   Connecticut 

Per  cent  of  total 
192.')     1926     1927     Average 

Local  cars 52         57         54  54.3 

Nonlocal  cars,  state  registry 38        36        38  37.3 

Nonlocal,  out-of-state  registry 7  7  8  7.4 

Unknown  registry 3  __  __  1.0 

100       100       1(K>         100.(1 
*  FYoni    "Fourth    Study   of   Motor  Vehicle    Accidents." 

If,  as  indicated  by  the  ratios  practically  constant  throughout  this 
three  years'  investigation,  45  per  cent  of  all  cars  involved  in  motor 
vehicle  accidents  are  nonlocal,  their  drivers  unfamiliar  with  local  motor- 
ing habits  and  regulations  and  enforcement,  then  certainly  it  is  of 
vital  cgncern  to  California  that  uniformity  of  local  traffic  ordinances 
and  uniformity  of  law  enforcement  through  all  the  state  be  speedily 
eflFeeted. 

INCREASING  SEVERITY  IN   LAW  ENFORCEMENT 

]\I()re  and  more  tiie  necessitj"  of  drastic  law  enforcement,  with  unfail- 
ing i)unishment  for  the  wilful  violator,  and  with  nu'ans  by  which  the 
criminally  reckless,  the  negligent  and  the  incompetent  can  be  driven 
from  the  use  of  the  .streets  and  highways,  as  so  urgently  advocated  by 
the  Hoover  Conference,  has  assumed  importance  in  the  minds  of  the 
authorities  upon  Avhom  rests  the  burden  of  public  welfare;  and  the 
committee  directs  attention  to  Table  19,  in  which  some  available 
figures  are  given  as  fairly  indicating  the  re.s-ulting  trend  in  disei])linary 
policy  and   practice. 
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TABLE  19 

Connectinit — Discipline  in  Automobile  Law  Violations' 

102J,  192.-,  J02G  1927 

Anvsts   made 11,9(H  l.'J.TOG  IT.IHO  22.421 

Charges   not   prosecuted 2,501  3,S71  1.7.S9  2,5Sts 

Jail  sentences,  days 11.870  27,94;i  24.'.K)S  40,052 

Fines    iuiiH)se«l $247,248  $255,0i:{  $249,510  ?:i47,88r> 

Licenses    snsprnded 7.757  8,4^4  8.821  10.7r>0 

Maryland — Discipline  in  Automobile  Law  Violations  " 

Driving  licenses  Drivers 

Fines        Revoked  tiusiicnded  Refused  reprimanded* 

192G-1927 !i;21.'i.049  905  2.03G  1,747  19.98G 

1927-1928 235,962         1,149  2,11G  2,3.32  37,G49 

•  License  card  punched  and  notation  entered  on   record. 

Connecticut — Penalizing  Drunken   Drivers  ' 

192.',  192.',  1926  1921 

Fines    190,114  $102,710  $97,.3.j7  .$15.3.221 

.Tail   s<ntences.   days 5,047  7.023  13.8G6  19,.')70 

Cases    nolle<l 79  89  .59  95 

Licenses    susi)ende<l 1,022  1,204  1,.356  1,G15 

>  From    "Fourtli    Study   of   Motor   Velilcle    Accidents. "    Connecticut. 
=  Fi-om  Reports  of  10.   Austin   Kauelunan,   Comniissinner  of  Motor   Vehicles,   Mai-j-- 
land. 

The  comniitteo  notes,  in  all  the  records  in  its  liands,  an  ever-witleninj; 
tendency  to  jTreater  rigor  in  the  punishment  of  violations  of  the  motor 
vehicle  laws;  and,  with  all  others  who  have  enj^aged  in  the  study  of 
the  motor  vehicle  problem,  is  convinced  that  in  such  severity  will  be 
found  the  i)rincipal  factor  in  its  solution. 

COMPENSATION    OF    DAMAGE    CLAIMS 

Much  has  been  heard  of  financial  lo.sses  result  in<r  1o  individuals  from 
unpaid  claims  for  damacres  arising  out  of  automobile  accidents,  and 
the  committee  has  spared  no  i)ains  in  its  etTorts  to  a.scertain  the  facts 
regarding  such  losses.  While  the  investigation  of  this  pha.se  of  the 
problem  was  blocked  in  most  directions  by  paucity  of  authentic  records, 
the  net  result  of  the  committee's  findings  is  the  discrediting  of  the 
alleged  enormous  totals  of  such  los.ses. 

Elsewhere  (page  (io)  in  this  repoj-t  the  ri'sults  of  an  appeal  to  the 
]0,8'2;3  members  of  the  State  Bar  for  information  regarding  unsatisfied 
.ludgmenfs  and  failure  to  receive  compensation  in  suits  in  such  cases 
are  given  in  detail.  Here  it  need  only  be  noted  that  the  los.ses  cited  in 
reply,  some  of  which  date  back  three,  five  and  six  years,  totaled  only 
$39,977;  and  in  no  case  was  the  victim  or  any  dependent  made  thereby 
a  recii)ient  of  charity. 

In  like  manner  an  inquiry  made  of  charitable  agencies  in  a  number 
of  cities  throughout  the  country  to  ascertain  facts  regarding  persons 
directly  or  indirectly  made  recipients  of  charity  in  conserpience  of 
death  or  injury  incurred  in  motor  vehicle  accidents,  established  only 
that  the  records  of  the.se  agencies  fail  to  show  this  cause  of  dependency, 
or  that  extremely  few  known  ca.ses  of  the  kind  have  come  under  their 
care.  In  view  of  the  minute  detail  with  which  such  agencies  have  in 
recent  years  l)een  accustomed   to  record  their  eases,  it   seems  a  fair 


I 


—  31  — 

assumption  that  automobile  accidents  do  not  figure  among  the  majoi* 
causes  of  dependency. 

The  same  inquiry  was  extended  to  hospitals,  state  and  county  offi- 
cials, and  other  persons  and  or^janizations  thought  likely  to  have 
definite  knowledge  of  such  losses  and  their  social  and  economic  con- 
sequences, but  in  all  instances  with  negative  results,  the  most  precise 
information  secured  being  the  statement,  made  in  most  replies,  that 
no  such  cases  had  come  witliin  the  experience  of  the  respondent. 

That  financial  losses  result  from  death,  injury  and  property  damage 
sustained  in  automobile  accidents  is,  of  course,  bej^ond  question.  But 
that  such  losses  remaining  uncompensated  do  not  roach  the  huge  totals 
that  have  at  times,  vaguely  and  without  supporting  data,  been  alleged, 
seems  equally  beyond  doubt  in  the  light  of  all  positive  findings. 

Among  the  data  on  this  subject  that  have  come  into  the  hands  of  the 
committee  during  its  investigation  is  a  report  submitted  by  the  Com- 
monwealth Club  of  California,  which  includes  studies,  Avith  summaries 
and  conclusions,  made  by  authority  of  its  board  of  governors.  While 
the  methods  used  by  the  club  in  its  questionnaires,  in  its  handling  of 
figures,  in  its  determination  of  groupings  and  in  the  conclusions  of  its 
summaries  are  the  most  unusual  encountered  by  the  committee  in  the 
course  of  its  investigation,  nevertheless,  for  the  light  thrown  on  the 
subject  under  consideration  by  the  statistics  themselves,  the  committee 
reproduces  here  without  change  the  portion  of  the  study  relating  to 
fatal  accidents,  calling  attention  by  means  of  footnotes  to  those  errors 
and  omissions  only  which  alter  percentages,  totals  and  averages  given 
by  the  club,  or  which  substantially  aflfect  the  significance  of  the  figures 
used. 

In  so  introducing  the  club's  statistics  into  this  report,  the  committee 
deems  it  proper  to  direct  attention  to  these  circumstances : 

1.  That  throughout  the  study  the  club  entirely  disregards  the  ques- 
tion of  legal  liability;  or  rather,  to  put  it  more  accurately,  placidly 
assumes  in  every  case  legal  liability  on  the  part  of  the  motorist ; 

2.  That  the  determination  of  "responsibility,"  "irresponsibility," 
and  "party  causing  the  accident"  in  the  study  is  solely  a  matter  of 
the  club's  judgment,  not  the  committee's;  and 

3.  That  no  tables  of  supporting  data  have  been  supplied  to  the 
committee. 

The  club  states  that  this  study  covers  all  fatal  automobile  accidents 
occurring  in  San  Francisco  and  Alameda  counties  during  the  year 
1927;  and  that  of  the  263  such  accidents  discovered  it  was  able  to  collect 
answers  to  its  questionnaires  in  206*  cases,  or  approximately  78  per  cent. 

•  The  "Groups"  listed  in  the  study  comprise  203.  not  206  cases;  and  one  of  the 
odd  features  of  the  club's  brief  is  that  it  makes  coiriputations,  and  draws  conclu- 
sions from  its  data,  on  the  basis  not  only  of  206.  but  also  of  263  cases,  thus  includ- 
ing in  its  premises  the  60  cases  regarding  which   its  states  it  had   no   information. 
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The  i-liil)  |)r»'.sents  iis  jlndings  on  the  208  cases  in  tlir  rollowin^'  tonn  : 

GROUP  I 

Turly  iiiusiiiK  iipcidi-iit   did  carry   instiriinro  and  some  poinponsntion  was  pnid  ns 
a  rosult  of  the  accideut. 

Partial 

Drpnidrnis            ilcprnrlrtils  Kccorcin                                       Tlotc  obtained 

3                           '2  ?7.500                                           Lawsuit 

*'                          --  4,000                                             r<)inproniis<« 

1  —  2,000  Coinpi-oinise 
5                          __  2.000 

0  __  1,000 

0  __  700 

0  —  r>On                                              Coinpromise 

2  __  r>0()  Compromise 
0  •  —  -lOf*  Comi)romise 
0  —  400  Compromise 
0  —  400  Compromise 
0  __  375 

0  __  300  <'ompromise 

0   (Child)  __  200  C.)inpr<»misf 

0  __  200  ('oiiil»roniis(' 

0    (Child)  __  200  Comi)romiso 

0    (Child)  __  7;~  (^nnpromise 

O  —  FuDt'ral  ox|>eiises  C'ompromise 

0  __  Unknown  amouul 

Number  of  mses    IJ) 

Number  of  oases  reix>rting  amount  of  compensation   receivetl 17 

Total  amount  of  c(uiipciisati<)n  received  by  persons  reporting  (highest  recov- 
ery !?7.r><tO  and  lowest   recovery  $7r>) ?2(».;>r>0' 

Average   amount  reiKjrted  received 1,232' 

'Apparently  error;  correct  total  is  |20,750. 

■  Correct  average  $1,221.  "Funeral  expenses"  and  "I'nknown  amount"  are  evi- 
dently  not  compen.'^atlnn   in   the   club's   view. 

GHOl  r  It 
I'arty  c:uisinK  accident  did  not  carry  insurance  and  some  oimpeus.Mnon   was  paid 
ns  result  of  tlir  accident. 

Partial 
/hliiiiilinis  (Iriirndinis  Itrnircrij  llinv  ohtaiunl 

1  :fl.r)0(i 

(Housewife)  42r»  Inst.  ( 'Dinpromise ' 

tt    (Child)  .'!00  Inst.  Compromise' 

(t    (Aged    .S,S)  l.-O  Compromise 

(I    (Aged  7."»)  I'lnwral   lOxpenscs  Compromise 

<>  if'2*V.)  Compromise 

'■'<  Siip|H>rt  of  family  Compromise 

1    (.SI. its.")  Dr.  bill) .S:5r»0  Comitromise  = 

.Sl.tMKt    Kxpenses  Conjpromise 

NundxT   of   cases !• 

Number   of   cases    reporting   amount   of   compensation    artually    rei-eived    or 

promised 7 

Total  amount    re<'eived  or  promised $3.J)8.'> " 

Average  amount  received  or  promisetl 'HtO  " 

'  The  <.lub".s  brief  fioe.s   not   explain   the  abbreviation   "Inst." 

'  While  a  compromise  .•'ettlcment  of  l.l.io  would  appear  higlily  improbable  with  a 
J1,!>S.'.  doctor's  fee  oiitstandlnj?.  yet  it  is  not  stated  that  the  bill  wjis  paid,  and  the 
amount    is   not    ImUiibMl    in    the   total   tclven. 

'  Hf-re  aKain.  "Fuii»t;i1  expenses"  and  "Support  of  family"  are  evidently  not 
compensation   in  the  mind  of  the  club. 

GROTP  III 
Comp«'nsation  received,  but  not  stat<'<l  whether  it   was  from  party  who  caused  tlie 
accident  or  his  insurer. 

Numl)er   ul   cases ] 

Amount   of  compensation   received fl,700  .%<> 
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(;K()ur  iv 

Nil  (H)iii|M'iiMiti(iii.  <luf  In  tlif  fact  that  tliorr  was  no  mic  t<>  Ii>sc  financially  1>.\    the 
death  <»f  the  (it'ccdenl. 
4        XiiinhtT  of  cast's - 

(jRorr  V 

No  coinixMisation.  diu-  to  tlillicnllii'S  peculiar  to  dcci'dent's  family. 
Number  of  cases i U 

CROIT   \  I 

I'arty  who  cau.scci  (lie  iic<-idcut  cai°ri*'d  insurance  and  suit  is  iiow  iieiidiu^. 
NuiiiImt  of  cases 21 

(juori'  VII 

I'nknowu   whether  paily   who  caused    the  accident    caiiii'd    insniance,   and   suit    is 
now  pending. 
Number  of  cases li 

GliOI'P  VIII 

I'arty  who  caused  the  accident  did  not  carry  insurance  and  there  is  a  suit   pendiu);. 
Number    of    cases lli 

cKorr  IX 

Party   causiuR   the   accident   did   carry    insurance   but    there   was   neitiiei-   reco\ery 
nor  a  law  suit. 
.Nuinl)er  of  cases <) 

cuorr  X 

I'arty  who  caused   the  accident   was  not   insured.   :ind    not   s\ifficient    witnesses   l<> 
justify  briufcing  suit. 
Number  of  cases 3 

(juour  XI 

I'arty  who  canse<l  the  accident  was  insured,  suit  was  brouglit,  but  judgment   was 
rendered  in  favor  of  tlie  defendant. 
Numlwr  of  cases 2 

(Munr  XII 

-No    comi»ensation    be<ause    the    accident    was    partially    or    wholly    fault    of    the 
deceased,  admittedly. 
Number  of  cases 14 

GROrP  XIII 

No    compensation    because    accident    aros<'    from    carelessness    of    a    wholly    irre- 
si>onsible  third  party. 
Number  of  cases , 1 

OROIP  XIV 

No  settlement  and  no  suit  was  filed,  due  to  dislike  of  parties  lor  court  itroceedings. 
Number  of  cn.ses .| 

(JROIP  XV 

No  recovery,  due  to  difficulty   with  the  attorney  engngeil. 

Numlwr  of  cases 1 

:\ — r,.-.4:'.s 
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t;K»>rr  x\i 

No  <')iiii|ii'iis:itii>ii  b<-i-:iiisi'  (li'<-ciis«'<l  was  struck  by  a  (;*<V('niiiii'iil  triii-k. 
XtiinlH'i-  of  cases ;[ 

»;i{uri'   X\  II 

I'iii'iy  causing  tl)e  accident  is  responsible  hut  no  suit  brouKht. 
NuuiIm'I'   of  cases 1 

CKOli'   Will 

No  (  uuipcnsation.  but  it  is  not  nuide  cleiii-  why  suit  was  not  hrouKht. 
Nutuhcr  of  cas.'s t; 

(;u(>i  r  XIX 

No   conipcnsation    and    no   suit,   due   to    the    irreNpoiisibiiity    of   the    person   tausiiiK 
tile  accident,   who  was  not   insui'ed. 
Nuinlier   of   cases JS 

cut  HI'  XX 

No   iiiMHiincc   in  the  party  cansiuK  tlie  acciiieni.   im  compensation   and   no  detinite 
reason   Kiven   for  not   iiiiiiKiuK  an  action,   though   it   is  probalile  that   failure  to  sue   is 
due  to  the  irresponsibility  in  the  party  causing  the  accidont. 
Nuuilier   of  cases L'Ci 

(jRon-  XXI 

Neithei-  conipenvntion   nor  a    law  suit,   and   the  collision   was  with   a    sirc.-t    cir   or 
a   train. 
Xuinlier  of  cas 'S I 

(JUtU  r   XXII 

Suit    is  now   pcndini:.  and  collision   was   willi  eitlici-  a   street   i;ir  oi-  a   train. 
Xllinlier    of    eases _    4 

(SKorr  XXIII 

No  compensation  and  no  insurain-e.  and  a   moiorcycie  was  llie  cause. 
.Xumber   of  cases . 1 

CIUH'P  XXIV 

No  compensation,   due   to  nieclianic.il   difliculties    with    the  iai-  driv.n    i)y   deceased 
or  in  which  deceiise<l  wns  riding. 
Nundier  of  cases 4 

<;U(Mr   XX\ 

int-and-run  drivers. 
Number   c»f  cases 2(1 

l'}issi!i;r  by.  witliotit  coiiitiiciit.  tlic  cliili'.s  decidedly  iiinisti;il  haiidliiijr 
of  fifriircs  ill  its  siiiniiiary  of  the  .ibovc  study,  and  pivst'iiidiiifr  from  its 
etjiially  iiiinsiiid  concliisions  tlicn'froiii.  tlio  comniitlco  notes  the  follow- 
iiijr  points  in  connection  \\itli  the  "^Totips"  jireseiited  : 

In  the  24*  cases  wliere  the  ainoiinf  ^>\'  «'oinpensat ion  received  is  staled, 
the  lii^rliest  of  the  setth-nients  was  for  .+7.")0()  and  the  lowest  was  for 
ij^T;") ;  ei<;ht  were  for  .>|!l.()()0  or  more,  one  was  for  $700.  nine  raiifrfd  from 
iiifiOO  to  $:?00.   and    six    were    fur   less   than    $:{00 ;    lli«'   avera<re    for   ihe 

•  Kxilu<UnK  the  c.'ises  where  the  compensation  receiveil  wns  "Funeral  pxponses," 
".Support  of  famil.v"  and  •'I'liknown  ainoiini."  iiimI  the  iji.xe  wlu-re  tl  1h  not  stateil 
If  lavnieiii   of  the  Jl.f»s.'.  doctor's  Mil   Was  part   of  the  rompromlso  settlement. 
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24  ciisi's  ht'injr  $1,().'^7.  For  (•(unparison,  it  is  recalled  that  in  the  death 
{iiul  personal  injury  cases  eited  l\v  the  nienihers  oL'  the  State  Bar,  the 
lii«;hest  judjrnient  awarded  was  Tor  $.').()()(),  the  lowest  for  $850,  and 
the  averajre  was  $2,r)()'). 

In  the  2S  eases  where  tlie  information  is  <i:iven,  tlie  total  number  of 
dependents  was  22,  with  2  i)artially  de]iendent. 

The  2():i  eases  listed  may,  on  the  eluh's  statement  of  them,  be  sum- 
marized as  follOM'S  : 

S.'ftl.'in.'iit  i-nVcted  :it  time  of  iiuiuiry    (I.  II,  III) 29 

Suits  for  (l.imnges  ptMuling  (VI,  VII,  VIII,  XXII) 39 

Klectod  not  to  sue,  for  spocial  roasons  (IV,  V,  IX.  X,  XIV.  XV.  XVII,  XVIII, 

XXI,  xxiii) a- 

rntontly  no  liability  in  motorist  (XI,  XII,  XIII.  XVI.  XXIV) 24 

l^|p<-tpil  not  to  sut\  in  club's  opinion,  because  motorists  were  "irresnonsible"  or 

"probably  irresponsible"   (XIX,  XX) 54 

Hit-and-run  drivers   (XXV) 20 

Total     : 203 

As  beariufi:  on  the  (juestion  of  liability  in  these  fatal  accident  cases, 
it  is  of  interest  that  while  in  52  cases  (Groups  f.  III,  YI,  IX,  XI)  the 
motorists  are  stated  to  have  carried  insurance,  in  nine  (Group  IX)  of 
them  there  was  neither  suit  nor  settlement,  and  in  two  (Grouj)  XI) 
there  were  suits  with  verdicts  for  the  motorists.  makin<>'  11  cases,  or 
one-tifth  of  all,  evidentlv  without  liabilitv.  Aj^ain,  there  are  22  cases 
listed  (Groups  XII,  XIIT,  XVI,  XXIV)  Avhich  on  their  face  bear 
evidence  of  no  liability,  six  more  (Groups  XV,  XVII,  XXI)  Avhich 
carry  a  stron<r  i)resum])tion  of  no  liability,  and  19  others  (Groups  IV, 
V,  XLV,  XVI II,  XXIII)  in  which  the  election  not  to  sue  seems  fairly 
t(^  justify  an  assumption  of  no  liability. 

There  t litis  renutin,  out  of  the  203  cases  included  in  the  study,  the 
20  hit-and-run  cases  of  Grou))  XXV.  the  28  cases  of  Groui)  XIX,  and 
the  26  cases  of  Grotij)  XX,  a  total  of  74,  in  which  on  the  clid)'s  state- 
ments there  was,  either  surely,  oi-  probably,  or  i)()ssibl.v,  liability  with- 
out recovery.  And  on  the  basis  of  the  ratio  established  in  Groups  1 
and  II,  the  relict  dependents  of  the  victims  in  these  74  cases  would 
luunber  58,  with  an  additional  five  partially  dependent;  while,  on  the 
assumption  of  lepral  liability  in  every  case,  damages  accruing  to  all 
would  total  $80,438  at  the  average  shown  for  Groups  I,  II  ancl  III  of 
$1,087,  which  is  more  than  double  the  amount  actually  received  in  15, 
and  more  than  the  full  amount  received  in  three  others,  of  the  24  cases 
included  in  tho.se  gi'oups. 

In  the  second  ])art  of  its  study,  in  which  it  endeavored  to  gatlier 
information  in  relation  to  nonfatal  motor  vehicle  accidents  occiu'ring 
ill  S;in  Francisco  and  Alameda  counties  during  lf)27,  the  Commonwealtli 
(Mid)  met  with  a  stei-ility  of  results  that  led  it  to  state  in  its  brief  that 
"because  of  the  much  smaller  ix'rcentages  of  the  returned  cpiestion- 
naii-es  the  data  on  the  nonfatal  accident  cases  can  not  have  the  same 
conclusiveness  that  may  be  found  in  the  study  on  fatal  injuries." 

With  approximately  (iOOO  (luestionnaires  and  letters  sent  out  to 
injured  jiersons,  the  club  was  able  to  .secure  only  672  returns.  It 
nevertheless  made  a  tabidation  of  residts,  and  fotmd  that  "the  nonfatal 
accident  cases  rejiorted  showed  higher  j)ercentage  of  insurance  carried 
and  compensation  jiaid  than  in  the  fatal  cases."     The  general  tenoi-  of 
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the  club's  statistics  is  thus  iu  accord  with  the  fin(liup>  of  similar 
invest iprat ions,  tlie  marked  trend  of  which  wherever  made  has  been 
towards  diseountin«r  the  supposed  maprnitude  of  uncompensated  losses 
attetidiiifr  motor  vehicle  accidents. 

Throu^'li  the  cooperation  of  the  county  clerks  in  tiie  entire  state, 
who,  as  ex  otlicio  clerks  of  the  sui)erior  court,  at  the  re<iuest  of  the 
committee  undertook  the  burden  of  a  laborious  search  \n  the  court 
records  of  their  respective  counties,  the  committee  is  enabled  to  incor- 
l)orale  in  this  report  a  <lctailed  statement  of  all  judjrments.  for  death 
and  personal  injury  result iiifr  from  automobile  accidents,  entered  in 
the  state  during'  the  two  years  i)rior  to  Xovember  20.  1928,*  and 
standin<r  unsatisfied  of  record  at  that  date. 

The  research  of  the  county  clerks  revealed  such  judfrments  to  the 
numi)cr  of  ()21  and  to  a  total  amount  of  $2,110,089.40  for  tlie  two 
vears.  The  fi^'ures  for  the  individual  counties  are  shown  here  in 
Tal)lc  20: 

TAIiLK  20 

I'lisjitislHil    .IiiiIkiii<i>I><    in    Antomobile   Tnsi's — r:iliforiiiii — Twn    Years 

Ttro    i/riirn  prrioil 

Co  It  III  !i                                                                                                     -V 1/  III  hrr  A  m  ouiit 

Alamo.lu    lOr.  $31S.4«n  04 

Al|iin*>   Noiio                   

Anuulor Ninn'                   

Iliittc Xono                   

CnlaviMns   Nono                   

(Vtlii.'ia   Nonf                   

Cuiitrii  Costa 11  34.103  71 

Del  Norte None                   

101    Di.rarlo   None                   

Fresno None                   

(Jl.nu 3  2.575  00 

Humboldt   1  3,000  00 

Iin|>oriiil    None                   

Iiivo    None                  

Kein    8  21.244  14 

Kiufir><    -r None                   

l^ke    None                   

LaK-seii     None                   

I^.s  Anjreles 250  784.598  15 

.Madera     None                    

Maiin     (ll  1,745  00 

.Mari|ii>s;i None                   

.Mendoriiio None                   

Mcm-d    3.S  25,896  98 

MimIoc   None                  

.Mono   None                    

Monterey .—  (2)  «{,97r>  Id 

Nnpa    4  1({,729  OO 

Nevada    None                    

Orange    10  59,917  JK» 

Placer    1  1.200  00 

I'lumaH    None                         

Riverside 

Sar-rninento     

San     l*.<'nito    — - - - 

San    lli'itiardino    

San    I>ietfo __•__ .-.._ 

San     KrancitM-o 


Forward. 


11 

!M.15<!  S". 

i:t 

irj.:;:::'.  -it 

N..nr 

."i 

11.197  10 

20 

9:<,83G  IM 

;w 

147.900  0(1 

522 

$1,735,870  28 

•  For  Mome  of  thp  rnunties  the  totals  run  to  December  13,  1928,  and  for  some  others 
to  Jnnunr>    15.    1!>2'.». 
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TABLE  20— (loiitituii'd 
Uiisatisiii'd  .Iiidjcmi'iits  in   Aiit<»mi>I»iIi'  Cases — Ciilifoniiii — Two  Yi-ars 

Tirn  yrnvx  pcrinil 

CihihIii                                                                                                              .\iiiiilxr  .\iiioiinl 

Foiwaid.-d :>'22  $1,735,876  28 

San   .Foaquin    14  138,550  70 

Sail    F.uis   ObisiK) 2  549  40 

Sail   Mat.'.. 15  20.503  9!) 

Sauta    Harbara    S  -'0,959  84 

Santa    Clara    20  98,415  05 

'ianta    Cniz    7  18,785  :\U 

i-ihasta    None                   

Siorni    None                   

Siskiyou    None                   

Solano     0  0,220  68 

Sonoma   9  12,538  20 

Stanislaus    8  19,230  75 

Suttei-   None                  

Tehama None                   

Triuitv    None                   

Tulare 9  37,429  25 

Tuolumne   None                   

Ventura None                   

Yolo     None  1,020  90 

Yuba    1                   


Totals,  two  years G21  .l!2,110,089  40 

XoTE. — The  figures  of  Table  20,  while  serving  the  desired  purpose,  are  not  pre- 
cisely accurate  as  used.  In  the  case  of  some  counties  some  of  the  judgments  have 
been  entered  .«:o  recently  that  their  payment  prior  to  date  of  this  report  was  not 
possible,  while  other  judgments  are  known  to  havt-  been  naiil,  but  their  s:ilisfaction 
not  having  been  recorded  they  are  included  in  the  number  and  amount  given  as 
outstanding  of  record.  Regarding  some  other  counties,  through  a  misunderstanding 
the  figures  supplied  are  for  all  judgments  entered  in  automobile  injury  cases,  both 
satisfied  and  unsatisfied  ;  and  in  other  cases  judgments  under  appeal  are  Included  as 
unsatisfied.  For  some  counties  the  figures  given  include  judgments  in  property 
damage  cases;  and  in  a  number  of  instances  particular  judgments  were  for  both 
property  damage  and  personal  injury,  without  segregation  of  the  respective  amounts. 
Court  costs  awarded  are  also  included.  The  figures  given  in  the  table  are  for  thes<' 
various  reasons  higher  than  the  actual  number  and  amount  of  unsatisfied  judgments 
for  the  two  years  period  ;  but,  with  this  explanation,  they  are  used  as  received. 

As.siiniin{r  one-luilf  of  the  totals  in  Table  20  to  ro|)rt'S('nt  tlie  ca.ses  foi" 
one  year,  the  amount  will  be  $l,().3r),044.70  and  .'510.5  the  number  of 
.judprments. 

The  avera<rc  struck  on  ihis  l)iisis  is  $;},:59T.H9 ;  and  in  view  of  the  fact 
that  a  coin|)arativ('ly  small  number  of  .judgments  for  (|uite  \\\^h  amounts 
are  included,  the  avei-atre  foi-  the  jrreat  majoi-ity  is  very  much  lower. 
This  is  readily  seen  by  takitiir  the  (h'tailcd  jud^iuents  listed  for  some 
of  the  counties : 

Cinilni  Co.tlii  Coiiiilii  Tiihirc  Coiinti/ 

."<20(>  00  %:m\  :,i) 

T.'iO  (Ml  ."lOO  00 

750  (Ml  ,-,,35  00 

S.SO  (10  050  00 

1.2.31!  21  <.t21  7.-. 

1.. ■>()<)  00  1.521  00 

1.5(MI  (M)  1.732  00 

1..523  50  6.250  00 

1.704  00  25.013  00 

l.tMK)  00 

20,000  00 


$34,103  71  .$37,429  25 

Average    .$3.100  34  .Vverai^e" $4,158  SI 

Arerape,  eN<-ludinK  last 1.410  37  Average,  excluding  last l..*^02  03 
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Sim  hUtjd  CuHHty 

Ihimrtment  .7  Smitu  Cni:  ('oinily 

7.*U    5o  .-.(Kt  (M) 

I.LT.O  W  .-,(M)  0(1 

•jms.  7.-1  .-,<i()  ir, 

-M(t7  !)(»  •J.S.IO  (M» 

2.Ui7  (K)  L'.r)()0  (Ml 

»."••">  (!.->  rj.io.-)  1.-) 

14,(«7  0(» 
l!r>,();TJ  ;?() 

.•<r)2.519  98  $18,785  30 

AvrniKt'    •S.'i.S.'iS  .');■'.  AvniiKf    ■SI.'.C.k;^  (il 

Avcni;.'o.  exrliidiiiK  last  two       1,(>7S  ir>  Avt  tjikc  I'XfludiiJK  last l.(K>S  .".(> 

ir 

<  >llici-  siiiii!;ir  iiistimccs  jii-t* : 

.1  ri  iiii/r 

Oijiiitfi'  Comity — 10  jiidKniciils.  .'S.V.t.!»17.'.M» sri.OMl    7'.l 

Avfni«.',  oxcliHliDK  IhiMM-  totiiliiij;  S47,.S7!).40 1.71!>  7'.» 

KiMi-.sido  County — 11   jiidKincnts,  .-itni.l.lCi.Sr) ^-  s..">s  Sd 

AvcniKi'.  <'xcludiiiK  tiin-c  totaliiif;  .S7(>.13() 2.1i.''>:^  S', 

S.iii  Dit-Ko  County — (t  jud>;ni<'uts.  $.'?3.S77.2«! .-.(WC.  21 

(Di'pitrtiiH'iit  1.)      Avcra^'c,  cxcludiii};  two  totaliiiR  $2.3.840 2..-.(t!t  :'.l 

S.iii  .loaiiuin  County — 14  judcnn-nts,  •Sl.'W.H.'iOJO ;».s<i7   Kt 

AvcraKf.   excluding   five   a«ainst   one   di'fiMidant   totaling  $0(5,5.12.0.'>. 

and  two  otln-is  totalin;;  .•<47.:'.(>4 ;{..V2!t  01 

Saiiia   Clara   County — 20  judKUi.'nts.  ,$98.410.05 4.920  ~r^ 

.\vt'v»iH\  cxfludinj;  two  totalinn  .*C.O.(KK) 2.1.'V4    17 

Stanislaus  County — 8  judKnn-nls.  .$19.2.S0.7r> 2.4(«  SI 

AvciiiKi'.  <x<hulin«  one  for  $10.095 l.-'iO.".   11 

The  rchilion  of  unsatisfied  jmlp;iiu'nts  to  all  .indfrments  is  indicated  in 
statistics  ofivoti  for  some  eounties,  as: 

S;in  Fran<-isco  City  and  County — .TudmniMils  cnii-nMl ll'i 

SjitisHcd    .'VI 

.Not    satis»i«Ml    .Tl 

.VlHu-ali'd     17 

Vacatrd     1 

\.\\    trial !» 

.Marin  <'ouiii\  — Niiinlni-  ol   .-ifiions  filed IS 

IN'iMlinj; 2.H 

Disniissod    l.'i 

.lurl;:nn'nts   enterefl   12 

Satisfied     11 

Xot  satisfied 1 

<  >ii  ilie  liasis  of  the  amount  above.  $1, 05.1,044. 70.  the  avera}re  of 
unpaid  .iiid^ments  pei-  rejxistered  ear  in  the  state  for  liVJS  ^vould  be 
about  42  eents;  and  usjn^'  tlie  estiiiuite  of  2H.8r>0  as  the  uuml)er  of  death 
and  injury  eases  for  the  same  year,  the  averajre  of  tinpaid  jud'rmejits 
per  death  or  injury  \v(tuM  be  .i^."?!).;')?. 

Affordinjr  further  infornuifion  on  the  stibjcet.  aiid  eonfirminj;  the 
view  of  the  ef»mmil1ee  that  the  matruitude  of  the  evil  of  uneompensate(I 
los,s»'s  resulting;  fiom  autonudiile  accidents  has  been  prossly  overstated, 
the  Automobile  Clul)  of  Sotilhern  California  has  submitted  to  the  eom- 
mitfee  an  analysis  of  some  10. ()()()  aeeidi-nt  claims  establishiufr  the  ])er- 
centajre  of  claims  actually  paid  and  the  reasons  why  the  remainder  {?o 
uncompensated.  ;iiid  ;ri\ii)t:  fables  showing.'  the  ;i\cra<re  auumnfs  paid 
on  such  claims. 
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Tlic  slndy  olT'crtvl  \)y  tlic  clul)  is  lu'r(>  i)i'('s(Mit('(I  as  tahU'  21  : 

TAHLE  *J1* 
Aiijilysis  of  Accident  Claiins— Cnlifoi-iiin.  Thirlocn   Soiitlicrii   Coiiiitics.  l!t2(»-l!H27. 

Ninnhrr  Per  crtit 

of  claims  of  total 

Total    imiul)i'i-    of    claims    cxaiiiiiMvl 10,030  100 

A — Claimant  not  oiilitlcd  to  rccovpr — 

r.ccausc  claimant    soh'ly    negligent ],104  11 

Hocauso  botli  parties   iio<;ligent l,20r>  112 

Hecaiise  claimant's   li'ilit   extremely  doubtful 1,40(!  14 

Not    entitled    to    lecovery 3.71;"  37 

li — Valid    claims    ]>aid- 


0'> 


Hy    insurance    conii)anies , 2,300 

Hy   individuals    1.707  17 

Total    sati.sfied    4,010  40 

(' — Valid  claims  not    i)aid — 

Because  debtor  not  located ."02                       Ti 

]?ecaus(>  claimant  failed   to  cooperate 1"»0                      iVi 

Hecause  debtor  declared  inability  to  pa.v 2.^>1                       2Mi 

Hecause  arbitrary  refusal  by  insuraiice  companies 401                       4 

IJecause   arbitrary    refusal    by    individuals 1,004  10 

Total    unsatisfied    2,.30S  23 

■'  From  Public  Safety  Department,  Automobile  Olub  of  Southern  California. 

As  thi.s  theme  of  uncompensated  claims  for  damajres  ha,s  been  miicli 
l)layed  U|>on  in  connection  with  the  ill-considered  nrjrin<r  of  so-called 
com])nlsory  insucanee  from  some  f|narters,  the  committee  (jiiotes  some 
comments  made  by  the  automobile  club  in  re<>-ard  to  the  details  broutrht 
out  in  the  abov<'  table: 

"We  prescn*  tiie  above  analysis  as  a  fairly  complete  explan.-Uion  of  why  daniafres 
resulting  from  motor  vebide  accidents  iire  not  comiwnsated.  Cleaily,  compulsory 
liability  insurance  would  have  no  ;ii>i)li<-ation  to  those  instances  in  Avliich  the  <-hnm- 
ant  is  not  legally  entitled  to  i-ecover.  comi>risiuK  37  per  cent  of  the  total.  Xeitiier 
would  comiMilsory  insurance  ad<l  any  s<'(urity  with  refei"ence  to  those  valid  claims 
collected,  oomprisiuK  40  |ier  cent  of  the  total.  With  reference  to  those  valid  claims 
not  coIle(-ted,  represent  ing  23  per  cent  of  the  total,  reference  to  the  reasons  why  such 
claims  are  not  paid  discloses  that  compulsory  liability  insurance  would  not  neces- 
sarily result  in  payment  being  made. 

Compulsory  insurance  would  not  insure  payment  in  those  instances  where  it  was 
imjiossible  lo  locate  the  second  party  or  where  the  claimant  failed  to  cooperate,  nor 
in  those  instances  wheic  there  was  an  arbitrary  refusal  by  an  insurance  company. 
Compulsory  insurance  might  have  some  bearing  in  those  instances  listed  above, 
where  thi>  debtor  declared  inal)ility  to  i)ay  and  wliei'e  there  was  an  apparent  arbi- 
trary refus:il  by  an  individu:il  to  pay.  Tiu'se  last  two  items  taken  together  repre- 
sent a  totjtl  of  12.'i.">  claims,  repi-esenting  12.."  pei-  cent  of  all  claims. 

It  should  be  noted  tiuU  of  the  10.0.30  cliiim  files  examined,  the  average  amount 
involved  was  .'<40.70. 

That  the  average  auiount  of  claims  for  proiK»rly  dauuige  is  less  than  $."»()  in  sub- 
stantiated by  the  experience  of  our  Inter-Insurance  Kxchange.  The  claims  i>aid  by 
the  exchange  on  i)roi)eity  damage  insuranc(>  in  1027  were  in  the  average  amount  of 
>!27.71.  I'nder  full  coverage  collision  ixdicies,  insuring  members'  cars  against  dam- 
age by  reason  of  collision,  tiie  claims  paid  were  in  the  average  amount  of  .$2.3. .").3." 

With  reference  to  the  av('ra<i:('  payments  made  under  public  liability 
insurance  policies  for  (h-ath  and  j)t'r.sonal  injury,  tlie  club  notes  that 
some  7."), 000  of  its  members  carry  such  insiuvince,  and  thai  it  lias 
secured  from  the  companies  writing  the  j)olicies  a  statement  as  to  the 
iiumher  and  amount  of  tlie  claims  and  payimuits  made  thereunder  dur- 
in<r  llie  years  l!t2n  and  Ifl'JT. 
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This  infonnatioii  the  cliil)  filed  witli  llie  coinmittee  in  the  t'orni  of 
tables,  wliieh  are  here  presented  as  Table  22.  In  reprodnein«;  this  data, 
attention  is  direeted  to  the  facts  that  the  averajje  of  payments  for  death 
and  jxM-sonal  injui-y  niidcr  these  jinblic  liability  insnranee  policies  was 
.t2(ir).(;()  for  both  lf)2(i  and  lf»27.  and  that  the  nnnd)er  of  eases  in  whieh 
payment  exceeded  ^1, ()()()  represents  bnt  G  jH*r  cent  of  all  paid  claims. 

T.MU.K  '22 

AvvniK*'  riiyiiHMits*  liKlcr  PiiMu-  Lialtility  Iii.suiiiikc  I'l.licics-    ('.ilifKriiia.  Tliirtcon 
SoMtlicrn   Counties.   VJ2()  V.V27. 

.NiiiiiImt  of  policies  in  fort-e  ne«*eniber  .HI (;s.!>4<i  T.'i.'JlM 

Total   claims   filed :{.."»1T  I.O07 

— no  iiulonitiity 1.47."i  1.(>7.X 

— paid,   under  .^l.OtK) l.itllt  '2:2T2 

— jiaid.    over    .'jtl.CM.K) 12.'?  112 

Claim    fre(|uenc.v,    iiai<l 2.!)t!  .'!.1(1 

AveraRe  aiiiount.  claims  filed %\7A  21  .$l."»4i  (10 

Avera^t'  .iniounf.  <'laims  paid .$2(>."»  tUI  ."<2(m  (Ml 

AveraKc  amount,  claims  paid  over  $1.(KK1 .S2.12.".  2:'.  .S2,l(i7  7S 

Av.'iane  amount,  claims  i)aid   under  $1,(MM>    .$14(1  40  .<l(;i>  Ci.') 

I'er<-enla>;e.   claims   jiaid ."iS.(m;  ."»S.2.""i 

I'erc  enlatfc.   cljiims  no  indemnity 41.5>4  41.7."» 

Claims    jmid    over    .$1.(KK) 0%  4.8% 

Numl.i'r    i)!iid    .<;i,0()0  2.000 (J.S  00 

2.0(»O  .•{.(MMI ;U  .•!2 

:{.(K)0  4.0(KI 14  » 

4.0(10-^"..(MIO 2  1 

.~..0(M>  (;.(KM» 1  .•; 

(•..(K>0-7.(KK) 1  :» 

7.(MH)-.S.()(M» 2  2 

S.(HMM).(MI(L  1  1 

Totals 12:^  112 

*  Kiimi   I'ul)lic  Safety  Department,  Automobile  Club  of  Southern  California. 

As  bein<?  cdosely  related  to  the  matter  of  nncompen-sated  claims,  llie 
brief  tiled  with  the  comniittee  .iointly  by  the  California  State  Antomo- 
bile  A.ssociation  and  the  Automobile  Cjid)  of  Sonthern  California  was 
supplemented  with  an  ap|)endi.\  under  the  ca|)tion,  "C'omi)nlsory  Lia- 
bility Insurance  Would  Apply  to  a  Very  Small  Percenta^'c  of  Traflic 
Accidents."  in  which  they  reiterate  their  opposition  to  the  priiici|)le  of 
compiilsoi-y  security  of  liability,  and  express  their  ske])ticism  re<rard- 
injr  the  alleged  advanta;r('s  of  the  plan  in  forc<'  in  ^Massachusetts,  ihe 
f>nly  state  which  has  adopteil  le<rislation  for  compulsory  automobile 
instiranee. 

While  the  Mas.sachusetls  act  and  other  proposals  for  securit.v  of  lia- 
bility are  discussed  more  fidly  in  Part   11  of  this  report,  the  committee 
Itresents  liere,  as  j)ertinent   to  the  sid).iect   at   present  under  considera 
tion.  some  e.xcerpts   from   the  comments  a))]>ended   to  the   brief,   with 
which  the  (-((mmittee  is  in  full  accord. 

I'sinj;  as  a   basis  the   fatal   automttbile   accidents  occurrinj;   in    the 
thirteen  .southern  counties  of  California  during;  the  years  1!V2!{  io  VXll 
(see  above.  Tables  11  to  17.  and  Charts  W  atid  V\  the  clubs  have  thi 
to  sav  : 
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"TIh'  total  fatalities  were  4024.  Of  thoHo  IHOS,  ainoiiiitinB  to  ,'{9.71  per  cent 
of  the  total,  were  received  in  a  type  of  accident  as  t<>  wbicli  conipnlsory  <>r  lial)ility 
insnnince  would  have  practically  n<>  application.  'i'lit,v  were  acci<lents  in  which  the 
individuals  killed  were  solely  or  mainly  at   fault. 

Fatalities    in    Motor    Vehicle    Accidents — Thirteen    Soulhern    ("oiinlies, 
^\)'2^.^    \U'2~.   holii   inclusive. 

J'ircftitdiif 
('la.ixi/ii-utioii    hij    tijin-  .\  mil  her  of  tutiil 

.Motor  vehicle  and  electiic  or  steam  lailway "ilS  12. SS 

^lolor  vehicle  overturned — nou-eolli»ion 700  1().(>.'} 

Falls   from   motor   vehi<-le 147  'A.H't 

.Motor  vehicles  and  stationary  objects 14.'J  'Afy't 

1.5{)8  .■5J).71 

('onipulsor.\  or  liahility  insurance  would  have  no  application  to  accidents  of  the 
above  type  excei>t  in  a  few  instances  where  an  injured  passeuKPr  or  the  heirs  of  a 
deceased  ijassenger  nii>;ht  have  a  rijfht  of  acticui  against  a  driver  who  survived  tin' 
acci<lent.  The  rcni.-iinder  of  (he  l.d'Jl  fatalities  are  classificvl  as  to  t.xpe  of  ac<-idenl 
as  follows  : 

J'vrcriildi/c 
\  mil  her  of  total 

.Motor  vehicles  vs.  niotoi-  and  other  vi'hi<-les !)4(>  UG.")! 

Motor    vehicles    and    pedestrians 1,480  30.78 

2,420  00.20 

\\'ilh  reference  to  the  fatalities  occnriii};  in  collisions  between  mot(U-  veiiicles  and 
motor  or  othei-  vehicles  and  Ix-tween  motor  vehicles  and  i)edestrians.  numbering 
2420,  or  00.21)  per  cent  of  the  tot;il.  there  are  many  circumstances  under  which  com- 
IMilsory  insurance  would  have  no  application.  We  list  the  following:  (1)  accidents 
caused  solely  by  the  negligence  of  the  pedestrian  or  motorist  sulVering  damage. 
(2)  accidents  in  which  the  ])edesti'ian  or  motorist  sulTering  damage  is  guilty  of 
contributory  negligenc-e.  (o)  accidents  following  which  the  operator  or  vehicles  caus- 
ing the  damage  can  not  be  located  (our  claim  records  shows  that  these  amount  to 
appro.\imateI\  .")  per  cent  of  (be  total),  (4)  accifb-nts  in  wliich  the  motor  vehicle  is 
being  operated  by  a  thief  or  other  jx-rson  not  autiiorized  by  the  owner. 

As  noted  previou.>»ly  in  the  rei)ort.  the  Massachu.sett.s  Compulsory  Insurance  .\cl 
has  no  appli<atif)n  to  numerous  other  situ.-itions  inclufling  (1)  accidents  which  do 
not  occur  upon  i)ui>iic  highways.  (2)  accidents  caused  by  nonresidents  temporarily 
within  the  state,  (3)  accidents  c.uised  by  nu>lor  vehicles  owned  by  the  state,  counties 
and  cities. 

As  giving  a  compn-hensive  idea  of  the  responsibility  for  motor  vehicb"  accidents, 
we  set  forth  certain  dat;i  compiled  by  the  Committee  on  Insurance  of  the  National 
("onfercnie  on  Street  and  llighsva\'  Safety.  'I'he  committee  tabulation  was  based 
upon  infoi'matiou  received  from  insurance  companies  and  covered  automobile  acci- 
dents occurring  in  244  cities  of  44  states.  The  re|»ort  analyzed  automobile  accidents 
jiccording  to  responsibility,  as  follows: 

/'(■/•  niil 

Careless  oi-   reckless   .-lutoniobile  driver .■>2.7 

Careless  .ir  reckless   pedestrian 20.;; 

Hoth  pitrties  jointly 18.7 

Other  highway  users,  including  wagons,  trains,  street  cars,  bic-ycles,  niotor- 

cy<-les.   etc. 10.4 

Defective  automobile 2.7 

I'liysically    defective    driver 0.2 

100.0 

Thus,  u|»ou  examining  (he  (able  first  set  loilh  above  with  icference  to  (\  pes  of 
accidents,  we  find  that  .'50.71  per  cen(  of  all  fa(ali(ies  occurred  in  types  of  accidents 
as  to  which  compulsory  insurance  would  have  no  ai»i)lication.  Of  the  renniining 
<>0.20  per  cent  we  may  rea.sonably  concludi-  by  reference  to  tlie  second  table  set  forth 
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.•il><>\('  lliiit  a|i|)r<>\iiiiat<-l,\  oiu-tliird  of  said  fiitalit  ics  ii'|>i'«'s«'iit  iiistiimrs  in  wliicli  tlic 
•■iirelcss  or  nfkless  aiitoiiiol)ilf  driver  is  solely  respoiisilile  and  the  injured  party 
lias  a  clear  ii};lit  of  re<o\er.v.  ^ii  all  other  instances,  as  disclosed  by  the  table,  the 
sole  nefflitjence  or  contiibutory  ni'Kligence  of  the  injured  party  was  a  contributins 
factor  in  the  ac<-ideiit  or  the  <'ause  was  one  which  would  not  iniimse  liability  on 
the  nioliu'ist. 

AssiuniuK  that  -0  to  l:."i  per  cent  of  all  accidents  represent  instances  in  which  I  he 
injured  party  has  a  ch'ar  lefjal  action  for  (l:inniK<'s  against  the  motorist,  we  must, 
of  course,  recognize  th:it  a  substantial  portii'U  of  such  motorists  voluiitaiily  carry 
insurance  or  .mi'c  otherwise  financially   i-esponsible  at  the  present   time. 

While  it  is  extremely  diliicidt  to  positivt-ly  estimate  what  percentage  of  accideuts 
;;ive  ri.se  to  clearly  valid  claims  aKainsi  uninsured  and  financially  irresponsible 
motorists,  it  apiM-ars  obvious  from  the  above  an.ilysis  that  su<h  penentaue  is  small. 
This  is  an  imiiortant  factor  in  determining  wli.-it  advantaRi's  would  be  obtained  by 
the  adoption  of  compulsory   liability  insurance  of  (he  t.v  pe  enacted  in  Massa<husetts." 

Tlio  coiiiiiiittoc.  in  imaiiimity  Avitli  all  California  ofjranizatioiis  fi-oni 
which  it  ha.s  lieafd  except  two,  and  with  all  national  oj-<ranizations  with- 
out exception,  inchidiii^r  the  American  Automobile  As.sociation,  the 
AuH'rican  ^Motorists  Association,  the  American  Koadbuilders  Associa- 
tion, the  Committee  of  Nine,  the  National  Safety  Council,  the  Chamber 
of  Commerce  of  the  I'nited  States,  and  the  National  Conference  on 
Street  and  IIi«rhway  Safety  (the  Hoover  Conference),  rejects  the  pro- 
posal of  comi)ulsory  automobile  insurance,  so-called,  as  no  safety  or 
accidenl-prevenlion  measure,  and  as  but  a  partial  and  hitrhly  inelTective 
means  of  protection  against  jjecuniary  loss;  and  believes  that  the  Massa- 
chusetts plan,  in  |)articidar,  not  only  has  not  i)roved  it.self  after  two 
years'  trial,  but  has  become,  as  was  foretold  by  its  opponents  it  would 
become,  the  football  of  politicians  an<I  the  tool  of  frauds  and  crooks. 

In  the  lijrht  of  develo])ments  in  Massachusetts,  the  committee  believes 
it  would  l)e  unwise  to  impose  upon  the  State  of  California  le<risla1ion 
at  once  so  drastic  and  so  futile,  and  so  lackinjr  even  the  elenp-ntal  prin- 
ciples of  accident  pr('\(>nt ion. 


PART  II 

THE  MA8SAC^1IUSETTS  COMPULSORY 
AUTOMOBILE  INSURANCE  LAW 

AND 

FINANCIAL  SECURITY  MEASURES  ADOPTP]D 
BY  OR  PROPOSED  IN  OTHER  STATES 


THE  MASSACHUSETTS  COMPULSORY  AUTOMOBILE  INSUR- 
ANCE LAW  AND  THE  FINANCIAL  SECURITY  MEASURES 
ADOPTED  BY  OR  PROPOSED  IN  OTHER  STATES. 

ruisuiiiit  to  the  instnietioiis  of  the  Lej,'i.slature,  the  committee  has 
made,  and  presents  here,  a  study  of  the  ^la.ssachnsetts  compulsory 
autoiiiol)ile  insuranee  hiw  and  of  tlie  automobile  liability  security  laws 
adopted  in  the  states  of  Connecticut,  Maine,  ^linnesota,  New  Hampshire, 
Jlhode  Island  and  N'ermont,  as  well  as  a  study  of  various  i)roposals  for 
compidsory  security  of  liability  and  for  comjjulsory  compensation  in 
motor  vehicle  accidents,  which  have  been  put  forth  from  various  (juar- 
ters  but  have  not  been  adopted  by  any  state. 

From  a  perusal  of  the  following  pages  it  will  be  .seen  that  the  legisla- 
tion recommended  by  this  committee,  while  avoiding  the  pitfalls  and 
the  disadvantages  of  the  Ma.ssachu.setts  j)lan  of  compulsory  insurance 
of  all  motor  vehicles,  incorporates  the  provisions  of  the  laws  of  other 
states  which  make  for  .safety  and  accident  prevention,  and  goes  beyond 
them  in  the  direction  of  establishing  liability  and  securing  compensa- 
tion in  motor  vehicle  accident.s. 

THE    MASSACHUSETTS    PLAN 
Compulsory    Insurance  Against    Liability   for    Personal    Injury 

Property  loss  occasioned  by  financially  irresponsible  motorists,  while 
it  probably  reaches  a  large  yearly  total,  is  seldom  as  much  as  a  hundred 
dollars  and  generally  less  than  fifty  dollars  in  any  one  case,  and  is  not 
at  all  likely  to  bring  suffering  or  want  in  its  wake.  Furthermore,  the 
expen.se  of  securing  the  financial  responsibility  of  all  motorists  against 
such  losses,  and  the  costs  of  resulting  litigation,  with  its  entail  of  court 
congestion  and  confusion,  would  be  so  great  as,  beyond  question,  to 
outweigh  all  advantages  that  might  be  hoped  for. 

For  these  and  other  similar  reasons  the  compulsory  motor  vehicle 
insurance  law  of  Massachu.setts  was  restricted  in  its  comprehension  to 
personal  injuries  and  death. 

I'ROVISIONS   OF    THE   LAW 

The  law  was  passed  in  1925,  was  amended  in  1926,  and  came  into 
force  on  January  1,  1927.  It  applies  to  all  motor  veliicles  registered 
in  the  state,  except  those  owned  by  the  state  or  its  subdivisions,  com- 
mon carriers,  public  utility  cori)orations,  or  publicly  regulated  street 
railway  companies,  and  vehicles  covered  by  other  .statutes. 

Witli  the  above  exceptions,  no  motor  vehicle  may  be  registered  unless 
the  applicant  presents  with  his  application  one  or  another  of  the 
following  certificates: 

(1)  From  a  licensed  insurance  company,  that  it  has  i.ssued  to  the 
applicant  a  motor  vehicle  liability  j)olicy  covering  the  vehicle  to  be 
registered  for  the  terra  of  the  registration,  in  the  required  form,  and 

•  I'n-pared  from  lUc  •■ommiine'.s  data  with  the  assl.staiK  e  of  John  H.  CU-ii<leiiln, 
M.  S<  .  foniior  As.sorlate  In  Krononilcs.  I'nivpr.slty  of  ("allfoinia  at  I>xh  Anffeles; 
Teac'hlnK  KeUow  iPi  Kcononiics,  University  of  California,  Kerkelt-y  ;  ReHearch  Stat- 
i.stlclan,  Lcs  AnKt*les  Stock  Exchange. 


—  46  — 

in  tlio  amounts  of  $.").()()()  for  injury  to  or  death  of  one  person,  and 
$10,000  for  injury  to  oi-  dcjitli  of  more  than  one  person  in  the  same 
aecidcnt. 

(2)  From  a  lieensed  jruaraiilee  or  surely  eumpany,  tluit  it  has  issued 
to  the  ajiplieant  a  motor  veliiele  liability  bond  under  the  same  require- 
ments and  terms  as  tiu*  above-mentioned  insurance  poliey. 

{'•])  Fi-om  the  State  Department  of  Public  Works,  that  tlie  api)lieaul 
has  depositeil  >vith  the  department  in  cash  or  securities  not  less  than 
$r>,000  as  fifuaraidy  ajrainst  liability  durinfj  the  term  of  registration  for 
injury  or  death  i-esultin<r  from  the  operation  of  the  applicant's  motor 
vehicle. 

As  noted,  the  lial)ility  under  the  policy,  bond  or  deposit  is  in  res])ect 
to  jx'rsonal  injury  and  death  only,  and  does  not  re<rard  i)roj)erty 
damajre.  The  secui'ity  is  to  satisfy  all  judjrments  rendered  a<rainst  tlie 
applicant,  oi'  ajrainst  any  ])ersons  i-esponsible  for  the  0])eration  of  the 
applicant's  motor  vehicle  with  his  express  or  implied  consent,  in  actions 
to  recover  damajres  for  bodily  injury,  inclmlin«r  death  at  any  time 
resultiiif?  therefrom,  sustained  duriufr  the  term  of  the  retristration  by 
any  person,  other  than  employees  of  the  applicant  or  of  such  other 
persons  responsible  as  aforesaid  who  are  entitled  t(»  i)ayments  or  bene- 
fits under  the  workmen's  compensation  act,  and  arisinjr  out  of  the 
ownership,  operation,  maintenance,  control  or  use  ui)on  the  ways  of 
the  commonwealth  of  such  motor  vehicle,  to  the  amount  or  limit  of  at 
least  $.').()()()  on  account  of  injury  to  or  death  of  any  one  person,  or  at 
least  $10,000  on  account  of  any  one  accident  residtin^  in  injury  to  or 
death  of  juore  than  one  person. 

No  ])olicy  or  bond  certitied  under  tin-  act  can  be  validly  canceled 
without  Avritteii  notice  at  least  fifteen  days  ]irior  to  the  effective  date 
of  cancelation  beintr  filed  with  the  rejristrar  of  motor  vehicles,  who, 
upon  receipt  of  such  notice,  or  ui)on  the  company  issuing:  the  jiolicy 
or  bond  ceasiufr  to  be  authorized  to  do  business  in  the  state,  shall  notify 
th<'  rejristrant  to  file  new  security,  and  in  d<'fault  thereof  shall  forth- 
with revoke  the  registration  license. 

Classification  and  rates  for  motor  veliiele  liability  policies  and  bonds 
are  detei'mined  by  the  State  Commissioner  of  insurance,  subject  to  review 
by  the  Supreme  Court,  and  no  such  policy  or  bond  may  be  issued  or 
(lelivenMl  in  the  state  until  the  form  has  been  approved  by  him.  The 
statutory  conditions  of  such  policies  and  boiuls  are  |)rescribed  ;  and 
ela.ssifications  of  risks  and  schedules  of  j)remiums  ]iropo.sed  to  be  ns«Ml 
and  cliar<red  must  be  filed  with,  and  appi'oved  by,  the  commissioner 
before  any  company  ma.\  write  such  policy  or  bond.  Appeal  fi'om  a 
deeisi(»n  or  order  of  the  commissioner  li<'s  to  tin-  Su|)i'eme  .ludicial  Court 
for  the  county  of  SulVolk.  which  has  power  to  modify,  reverse,  amend 
or  aflirm  such  order  <u'  action,  in  I'ejrard  to  (piestions  either  of  fact  or 
of  law  involved  therein. 

A  board  of  a|>peal  on  the  cancelation  and  refusal  of  such  p<»licies 
and  bonds  is  constituted.  c(»nsistin^  of  the  Commissioner  u\'  Insurance 
<U'  his  representative,  the  Kejrislrar  of  .Motoi"  Vehiides  or  his  representa- 
tive, and  a  juember  of  the  Attorney  (ieneral's  de|)ai"tment. 

'i'he  provisions  of  the  law  apply  oidy  to  motoi-  vehicles  when  licensed 
in  the  state  and  when  operated  on  the  public  highways.  The  law  doe.s 
not   a|i|»!y  to  nonresidi-nts  it\   tlw  state.   ofTi'iin*:  no  remedy  to  persons 
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iiijurtd  tlir(ui«rh  tlio  oporjilioii  of  iiiitoniohilcs  iiol  liconst'd  hy  tlio  state. 
The  law  likewise  has  no  application  in  tlie  ease  oV  aeeidents  outside  the 
state  liorch'i's  eaiis<'(l  hy  cars  ol'  Massachusetts  iTjristi'v. 

WOKKINU  or  Tin:  LAW 

It  may  he  noted  that  of  TTH.Hfl")  motor  vohich^s  reffistered  duriuf;  the 
first  nine  moutlis  after  the  law  heeame  ett'ective,  uone  at  all  was  covered 
hy  the  liahility  hond  allowed,  and  a  nejrlijrible  numher — fewer  than 
fifteen — hy  deposit  of  cash  or  securities  with  the  division  of  Jiifjliways. 
All  others  were  refjistered  under  the  tii-st  alternative,  the  filing  of  a 
certificate  showiu<r  the  issuance  of  an  automohile  liability  insurance 
policy. 

The  MassHchusetts  law  has  now  been  in  operation  api)roximately  two 
years,  and  may  fairly  he  considei-ed  to  offer  evidence  as  to  th<'  merits 
of  the  plan.  The  proponents  of  the  law  had  anticipated  the  foUoAvino; 
as  the  principal  beneficial  results  to  be  derived  fi-om  its  enactment: 

Fir.st — A  reduction  in  the  nuud)er  of  accidents  on  the  hip:hways,  due 
to  more  careful  driving;. 

Secoiul — Removal  of  the  reckless  and  iiu-ompetent  drivei-  fi-om  the 
I'oad,  as  a  result  of  inability  to  obtain  insurance. 

Third — Assured  financial  compensation  for  innocent  ])artics  injured 
l)y  financially  irresponsible  mo^^oi-ists. 

Fourth— Klimiiuitioii  of  worn-out  and  bi-oken-dowu  cars,  visually 
owned  and  driven  by  financially  irresponsible  diivers. 

Fifth — A  uiufoi'm  insurance  which  could  be  administered  at  a  lower 
cost,  and  could  therefore  otter  proportionately  lower  rates. 

Whether  or  not  these  anticij)ations  have  been  realized  in  the  actual 
operation  of  the  law  is,  to  say  the  least,  an  op(>n  (|uestion.  Thei-e  are, 
however,  certain  well-established  results  which  may  be  JU)ted  : 

(1)  In  1927,  the  year  after  the  law  went  into  efTect,  fatalities  resultinfx 
from  automobile  accidents  numbered  698,  as  compared  with  681  in 
1926.  Injuries  were  :i2.922,  as  compared  with  24,904  in  1926.  Colli- 
sions reported  nund)ered  :}.'5,9.'{8,  as  compared  Avith  26,769  in  1926. 

While  nuu'c  complete  rei)orts  may  have  been  pi'ocured  by  the  police 
authorities  in  1927,  certainly  the  record  j)ud<es  no  showiu":  of  a  reduc- 
tion of  accidents.  The  number  of  per.sonal  injury  claims  filed  Avith 
the  insurance  companies  in  1927  Avas  48,519,  a.s  compared  Avith  14,678 
claims  filed  in  1926  a<rainst  the  insurers  of  MO  per  cent  of  the  motor 
vehicles  in  the  state. 

(2)  I'nder  practical  woikin<r  of  the  statute,  the  iusurinpr  companies 
can  not  effectively  refuse  iusuraiu-c  to  applicants.  Durinjr  the  first  eifjlit- 
een  months  of  the  law's  operation,  the  companies  attempted  I'efusal  of 
insurance  to  hundreds  of  a|>plicants  whose  driviufr  records  showed  them 
to  he  poor  I'isks;  but  the  board  of  apjjcals  compelled  them  to  i.ssne  i)ol- 
icies  of  insurance  in  all  except  28  cases.  It  is  hai'd  to  believe  that 
there  were  but  2M  reckless  aiul  incompetent  drivers  amonp:  the  million 
and  a  half  who  ai)plied  for  repristration  of  their  cars  durinp:  that  year 
and  ;i  half;  and,  (les|)ile  the  botird's  cxplaiuition  that  its  decisions  were 
based  on  a  policy  of  uonrefer-eTU-e  to  past   history,  and  that  b;ii|  driving; 
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under  the  new  law  would  result  in  revoeation  of  insurance  and  license, 
it  does  not  seem  that  the  compulsory  insurance  law  is  o|)('ratin<;  to  remove 
danfrerous  <li-ivcrs  from  the  road. 

i'i)  A  sli«rht  decrea.se  in  the  nund)er  of  motor  vehicles  re<;istered  in 
the  state  after  the  new  law  went  into  effect  may  pive  some  comfort  to 
those  who  hoped  that  the  added  cost  to  motorists  would  keep  worn-out. 
and  therefore  (lan<rer()us.  cars  out  of  operation.  The  nuitter.  however, 
is  still  in  <|uestion.  and  the  icjrist ration  fifrnres.  when  available  for  the 
entire  year  IH'JS,  may  rol)  the  advocatt-s  of  the  measure  of  even  this 
small  consolation. 

(4)  It  has  })rovt'd  impossible  to  ket-p  insurance  in  force  on  all  cars 
reffistered  in  the  .state.  The  office  of  the  insurance  commi.ssioiUM-  esti- 
mated that  there  are  2. (MM)  cars  operatin<r  illcfrally.  which  are  not  likely 
to  be  detected  unless  they  chance  to  be  slopped  and  invest i<rated  l'i»i- 
.some  other  olfcnse.  The  insui-ance  com|)anies  likewise  repoi-ted  that 
many  car  ownei-s.  iifter  sccurinir  rc<rist ration  n|)on  partial  payments  of 
premiums,  tailed  to  complete  theii-  payments,  thus  voidinj;  their  insur- 
ance; and  the  majority  of  tlie>e  delimpienis  have  not  been  appreheiuled 
by  the  police. 

(f))  Despite  the  uniformity  of  the  insurance,  and  despite  the  lessened 
coverajre  of  policies  i.ssued  inuler  the  provisions  of  the  act  as  compared 
with  the  coverajre  uiuler  the  old  voluntary  policy,  the  cost  of  insurance 
to  the  individual  car  owner  has  <rreatly  inci'ea.sed.  abnost  to  |)rohibitive 
levels,  under  the  new  compidsory  system.  The  princii)al  rea.sons 
assijrned  for  this  outcome  ai'c : 

First — liates  for  voluntary  insurance  are  based  on  the  records  of 
the  voluntary  insui'ers.  and  these  are  frenerally  the  more  careful  drivers, 
who  have  fewer  accidents.  With  the  ripht  of  selcctiufr  their  risks 
efFectively  denied  to  the  companies,  and  insurance  retpiired  to  be  issued 
to  all  api)licants,  the  insurinfr  of  all  cars  results  in  a  hiirhcr  lo.ss  cost 
per  car.  and  of  course  a  hifrher  premium  cost. 

Second — Automobile  accident  litijration  lias  been  jrreatjy  increased 
in  th»'  state,  due  to  the  uni'casonable  claims  advanced,  and  to  the  lar^re 
and  increasinjr  nund)er  of  false  claims.  While  the  former  are  to  some 
«'xtent  held  in  check  by  fair-minded  juries,  the  latter  have  proved 
es|)ecially  troublesome  and  expensive  to  the  insurance  companies  and 
the  state.  In  the  words  of  (Jovernor  Fuller:  "The  situation  that 
prevails  is  a  complicated  one.  because  of  the  fact  that  the  compidsory 
insuram-e  law  has  lent  it.sclf  to  all  kinds  of  bribery,  chicanery  and 
misrepresentation.  Larjre  lunnbers  of  people  have  nuxle  fraudulent 
claims  under  the  law  and  have  been  aided  and  abett<'d  in  this  con 
tempt ibie  practice  by  doctors  and  lawyers  alike." 

An  indication  of  the  extent  of  the  evil  is  found  in  the  fact  that 
while  only  '{2,f)22  injury  ca.scs  were  n-corded  by  the  authorities  in 
1927.  4H,.")19  claims  were  made  a«rainst  the  insin-ance  companies;  and 
state  ofTieials,  alarmed  by  the  «rravity  of  the  situation  thus  created. 
hav«'  felt  it  nece.s.sary  to  threaten  |)unitive  measures,  the  governor 
recently  stating  to  the  press  that  "The  fraudulent  claims  that  have 
b<*en  permitte(l  under  tlie  workinjr  of  the  compulsory  insurance  law 
call  for  a  chaufre  in  the  law  so  that  these  abuses  can  be  elimiiuUed. 
<  Mliei-wise    the    people   of    .Massachusetts    will    demand    a    state    fund." 
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While  it  is  not  appjiiciit  liow  tlic  ^'ovci-noi'  reasons  siieli  a  eliaii<::e 
would  better  the  situation,  nor  coneeivable  that  the  i)e()ple  ol"  Massa- 
cliusetts  would  consider  e\i)ei'ini(Mitinjr  with  a  slate  fund  after  their 
exix'rience  with  the  compulsoiy  insuranee  law,  there  can  be  no  (|uestion 
about  the  extent  or  the  <rravity  of  the  fraudulent  claim  problem  that 
has  arisen,  nor  of  its  tellin}?  effect  on  the  rates  that  must  be  charged. 

The  rates  first  fixed  under  the  new  law  in  Massachusetts,  and  contin- 
ued by  the  insurance  commissioner  for  1!)2H,  to  await  a  lonj?i*r  experience 
of  tlieir  o|)eration  under  the  act.  were  quite  similar  to  those  previously 
in  effect  on  the  basis  of  voluntary  insurance.  Two  years  of  disastrous 
losses  to  the  insui'ance  companies,  however,  forced  a  material  increase 
in  the  rates  prepared  by  the  connnissioner  for  1929,  in  some  cases  as 
much  as  100  per  cent,  as  in  the  Uoston  area.  The  date  set  by  law  for 
promiiljratinjr  the  new  rates  fell  in  the  midst  of  a  ])olitical  camj)aign, 
and  the  {rovernor  of  the  state  refused  to  sanction  the  proposed  increase. 
The  insuranee  commissioner  declared  that  without  an  increase  in  the 
rates  it  would  not  be  ])oss'ible  to  continue  administration  of  the  act, 
and  resigned  his  position. 

Following  this,  the  new  acting  commissioner  refused  to  i)romulgate 
new  rates.  Several  insurance  comi)anies  withdrew  from  the  state; 
(tthers  appealed  to  the  Su])reme  Court,  whicli  handed  down  a  decision 
that  new  rates  must  be  es-tablished. 

This  Avas  accordingly  done  by  the  acting  commissioner;  and  for 
])urposes  of  c()mi)arison  the  1927  and  1929  rates  for  the  Boston  area 
(eomi)rising  about  one-fourth  of  the  state's  jwpulation)  and  the  jMassa- 
chusetts  farming  area  are  given  here,  with  corresponding  area  I'ates 
under  California   voluntai-y   policies,   with   wider  coverage,   for  1929: 

Siiittll  Mcdiinn  Jjurye 

rar.H  rnrx  carx 

r...st..ii   rate.  1!)127 .$21»  if.-JT  $45 

Hostoii   nito,   15)2!) 47            47  ()2 

Sau   Fraiici.sco   rate,   192!) ."{O            ."ta  4:{ 

I.os  AiiBcles   rate,   l!t2!> 20            24  21) 

Massa<lnisetts  farming  area  rate,  1927 16           20  25 

.Massa«*tiiisetts  fanniiiK  area  rate,  1020 14           21  28 

California  fariniu^  area  rate,  1!(20 12            17  2.'! 

(6)  The  coverage  of  the  insurance  issued  under  the  Massachusetts 
compulsory  law  is  very  limited  in  extent.  It  does  not,  for  instance, 
art'ord  protection  to  in.jured  jiersons  in  any  of  the  following  cases: 

(a)  Where  the  in.jured  party  is  himself  at  fault.  Recovery  can  be 
had  only  when  no  blame,  either  through  negligence  or  contributoi-y 
negligence,  attaches  to  the  claimant.  One  large  casualty  company 
reports  from  a  study  of  its  experience  that  the  in,jured  jiarty  is  either 
wholly  or  partially  resjjonsible  in  70  j)er  cent  of  the  accidents  listed  in 
its  records.  Statistics  compiled  by  the  insurance  committee  of  the 
Hoover  Conference  j)Ut  the  ])roi)ortion  at  07  i)er  cent. 

(b)  When  no  |)arly  appears  to  be  at  fault,  or  when  there  arc  no 
witnes.ses. 

(c)  When  the  insured  mofoi-ist  can  not  he  proven  to  be  s<»lel\-  at 
fault. 

(d)  When  the  motoi-isl  causing  the  injnr\-  can  not  be  identified. 
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((•>  Wlifii  ;i  lliict'  or  (illii'i-  |i('i-s(  ii  mi.uit liori/ctl  1>\  llic  owikt  oI"  the 
vt'hicic  is  tlic  otfciidiiifr  driver. 

(i")  Wln'U  the  su'cidcnt  is  caused  l)y  a  inotoi-  vehiele  owned  hy  the 
state,  or  a  eity,  or  a  county  or  otiier  ])olitical  subdivision. 

(g)   When  the  car  at  fault  is  of  out-of-state  refjistrv. 

(h)  When  the  acci<lent  is  caused  outside  tlie  state  by  a  car  of  .Massa- 
chusetts rejri.stry. 

(i)   When  tlie  accident  occurs  ot!"  the  public  ways  of  the  state. 

(j)  When  the  accident  is  caused  by  any  ajrency  other  tlian  a  uiotoi- 
vehiele,  or  by  a  motor  vehicle  of  any  of  the  cbisses  excepted  by  the  act. 

(k)  When  the  owner  of  the  ofTendinjr  car  has  evaded  the  conii»ulsory 
insurance  law.  or  the  car  is  operated  after  cancelation  of  the  insurance 
coverinjr  it. 

(1)    When  the  insured  motorist   is  himself  the  injured  jiarty. 

(m)  When  the  doctrine  of  imputed  nefrli^ence  may  l)ai-  recovery,  as 
in  the  case  of  joy-i-idin<r  parlies. 

(1)  The  .Massachusetts  law  places  a  heavy  burden  on  the  cai-eful 
driver  wiio  would  voluntai'ily  carry  insurance,  for  it  not  oidy  incn'ases 
the  rate  he  must  pay  for  tlie  insurance  jii'ovided  under  the  compulsory 
I)olicies.  b\il  also  necessitates  his  takin<r  additional  insuratice  to  secure 
covera<re  e(jual  to  that  of  his  volun1ar-y  policy.  It  is  liki'wise  considered 
unfair  to  certain  classes,  like  the  farmers,  who  have  few  accidents  and 
are  usually  (inancially  res|)oiisil)le.  and  wlin  otlierwise  woidd  not  carry 
insurance. 

(8)  Politics  have  entered  into  tiie  adniinist  ration  and  o|)eration  of 
the  ]\[assachusetts  law.  Promidjration  of  rates  as  recpiired  by  the  law 
has  been  denied  on  the  trround  of  jtolitical  expediency,  and  the  rates 
themselves  have  been  determined  on  the  same  basis.  The  resitrnat ion 
of  an  insurance  commi.ssioner  esteemed  both  in  the  state  and  throu<;hout 
the  country  for  his  cajjability  wa-i  forced,  and  chaotic  conditions 
obtained.  The  state  lost  the  services  of  .several  important  casualty  com- 
panies, due  to  the  attempt  to  force  them  to  write  insurance  at  ruinously 
low  rates,  before  an  appeal  to  the  Supreme  Coui-t  <d"  the  state  resulle<I 
in  an  order  for  the  lonji-denied  pronail^ration  of  new  rates.  An<l  as 
the  latest  step  in  the  projrress  from  one  evil  to  another,  the  new  rates 
have  been  kept  frf>m  bein^'  still  hi^'her  only  by  the  action  of  the  state 
in  directinj;  an  arbitrary  and  sweepinfr  rediu'tion  of  ajrents' commissions. 

(9)  As  indicatin<r  tiie  expense  of  the  .system  to  the  taxpayers  of  the 
state,  it  is  noted  that  at  the  dose  of  tlu"  yeai-  1!)'J.S  the  calendars  of  the 
courts  are  .so  hopelessly  overcrowded  with  automobile  claim  cases  that 
the  establishment  of  additional  courts  throu<rhout  the  state  for  the  han- 
dlinjr  of  these  ca.ses  is  under  consideration  by  the  authorities.  Durinj; 
the  five  months  from  October,  1?I'J7,  to  February.  l!»'JS.  there  were  12U1 
such  cases  entered  in  the  Superior  Court,  as  ajjainst  8207  entered  duriu': 
the  same  period  of  the  year  before,  an  increa.se  of  I'JH  ])er  cent,  com- 
pare! with  an  increase  of  less  than  "2  per  cent  for  all  other  cla.s.ses  of  cases. 

(10)  It  is  believe«I.  on  the  basis  of  estimates  from  different  sojirces. 
includinjr  the  H(«»ver  Conference,  that  tlie  ojierators  of  motor  vehicles 
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jii'f  li;il)lf  in  not  more  llian  ■\')  per  i-cnt  (tlu;  csliniatos  raii^'c  down  to 
:]{)  per  I'cnt  and  lowcf)  of  personal  injury  cases.  Fj(|ually  earei'ul  esli- 
niates  fix,  as  a  niininuini.  20  per  cent  of  car  owners  as  the  ])r()portion 
voluntarily  eai-ryin<r  insurance  a<>aiust  public  liability;  one-half  are 
considered  to  be  financially  resi)onsil)le,  and  three-fourths  as  bein<r  suffi- 
ciently responsible  to  be  able  to  satisfy  small  claims,  ^fakin}?  allow- 
ance for  the  customary  liberality  of  juries,  15  per  cent  is  probably  an 
extreme  estimate  of  the  personal  injury  cases  that  now  (io  uncomiien- 
^ati'd;  and  the  aveivi^'c  money  value  of  such  claims  is  small,  as  has  been 
set  forth  at  other  i)laces  in  this  report,  (''f..  foi-  instance,  pajre  40, 
citinp:  the  experience  of  the  Automobile  Club  of  Southern  California: 
.\[cmbers  insured,  approximately  7"). 000;  number  of  claims  i)aid  in  two 
years,  4376;  claims  above  $1,000  paid,  23"),  nverarre  $2,146.50;  avei-age 
iill   claims  paid.  $265.60.) 

Fi'om  considerations  such  as  these,  it  would  appear  that  the  ^Massa- 
chnsetts  law  in  its  i)ractical  workinjr  is  jri-ossly  ine(piitable  to  many  of 
the  injured,  to  hnv-abidin<;  motorists  and  to  the  {reneral  taxpayer; 
aiul  that  any  advantajires  derived  from  its  operation  are  seriously 
outweighed  by  the  disadvanta'fres  followin«r  from  it. 

(fftinion  of  the  coniniifit  c.  With  accident  prevention  and  safety  con- 
sideration admittedly  thrown  into  the  discard  as  imi)ellinji:  motives  for 
compul.sory  autoinobile  insurance,  the  prosjx'ct  of  monetary  compensa- 
tion to  the  injui'cd  remains  as  its  only  substantial  justification;  and  the 
i-esults  of  the  Massachusetts  experiment  a|)i)ear  to  demonstrate  not  only 
that  it  is  less  effective  in  this  direction  than  voluntary  insurance,  but 
also  that  the  cost  is  out  of  all  ])roportion  to  the  benefits  derived.  It  is 
the  opinion  of  the  committee,  in  the  li<rht  of  present  experience,  that  it 
will  be  unwise  for  the  State  of  California,  with  the  complicated  prob- 
lem that  confronts  it,  to  embark  upon  any  such  dubious  lefjislation  as 
that  in  which  ^Massachusetts,  with  a  far  lesser  problem,  lias  become 
rntanjrled.  In  this  conviction,  as  has  been  noted  elsewhere,  the  com- 
mittf'e  is  confirmed  by  the  unecpiivoeal  opinions  of  local  and  nationwide 
1  todies. 

The  committee  is  constrained  to  note  that,  in  dii-ect  contrast  with  the 
unfortunate  results  of  the  Massaehuselts  iml)ro}rlio,  the  financial  security 
laws  that  have  been  adopted  in  other  states  appear  to  be  working  satis- 
factorily, and  to  be  productive  of  good  results  along  the  lines  of  safe 
driving  and  accident  prevention. 

Summaries  of  these  laws  are  gi\('n  in  the  following  jiages;  and  fiom 
their  perusal  it  will  be  observed  that  the  ess(>ntial  jirovisions  of  all  of 
them  are  comi)i'ehended  in  the  specific  recomnu^idat ions  of  the  com- 
mittee as  presented  in  Part  III  of  this  report. 

THE    CONNECTICUT    LAW 
Requiring    Security    Against    Liability    in    Certain    Cases 

The  Connecticut  legislation  was  origiiuiUy  enacted  in  1925,  to  become 
etrective  .January  1,  1926.  It  was  repealed  and,  in  effect,  reenacted 
with  amendments  in  .May,  1927,  coming  into  force  on  July  1,  1927,  with 
the  exception  of  th"  first  sectiftn  relating  to  minors,  which  took  eft'eet 
on  January  1,  192S. 
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Tlic  iii(i\isii)iis  ot"  llic  l;i\v  Jirc  siil>st;mt  i;illy  ;is  t'dllnws: 

(1)  It    I'ol-I.i.ls 

(a)  Aii\  iiiinor  lnt\\c(ii  l(i  ;iii<l  is  ycjirs  ol'  ;i;/c  to  oiicratc  iiny  iiKitor 
vohiclc  n|)(in  the  lii^'liways  of  tlw  stiit«',  and 

(I))  Any  person  to  jxTniit  of  cause  any  such  minor  to  opei-atc  a  motor 
vcliicle  unless  the  owner  has  filed  witii  the  ennuuissioner  of  motor 
veliieh's  i)i-()of  of  financial  responsibility,  as  stipulated  l)eh)\v. 

(2)  It  empowers  the  commissioner  of  motor  vehicles  to  i«'(piire  pioof 
of  financial  res|»onsil)ility  for  payment  of  claims  foi-  ]>ersonal  injury 
within  limits  of  not  less  than  !{!.").()()()  $10. ()()()  nnd  ])roperf.\-  damajre 
within  a  limit  of  not  less  than  $1 .()()(). 

(a)  From  any  pci-son  who  is  convicted  «if,  or  evades  or  avoids  prose- 
cution foi'.  violation  of  the  provisions  of  the  motor  vehicle  law  relatinji 
to  special  licenses  for  public  service  ojx'iators,  failure  to  obey  an  officer 
of  the  law,  icckless  driving,  driving  wliile  inl<»xicated,  operating  without 
(•wner's  permission,  racing;,  evadint;  responsibility,  leaving  vehicle  in 
dangerous  condition,  failure  to  stop  when  approaching  railway  car 
receiving  or  discharging  passengers,  defective  brakes,  false  testimony, 
wrongful  use  of  registrations  or  tags;  awd 

(b)  Fi-om  the  operatoi-  of  a  motor  vehicle  involved  in  an  accident 
causing  injury  to  or  death  of  any  person,  or  damage  to  projierty  of 
not  less  than  $.')0:  or  fiom  the  ix-rsftn  in  whose  naiiu'  the  vehicle  is 
i-egistercd  ;  oi'  from  l>oth. 

When  sucli  |)roof  is  rccpiired  of  any  person,  the  eoiiimissioner  may 
I'ocpiii'c  tile  same  pi-0(if  for  each  motor  xcliicle  owned  oi-  registere(i 
by  hi  in. 

The  ])root'  re(|uii'e(l  to  be  furnished  may  be  a  certiiicatc  of  public 
liability  insurance,  or  a  surety  bond,  or  a  deposit  of  cash  or  collateral. 
Such  |)roof,  in  whatevci"  foi-m  tih-d,  must  l>e  satisfactory  to  the  com- 
missioner, and,  if  a  i)olicy  of  insurance,  can  not  be  canceled  e.\cei>t  after- 
ten  days'  notice  to  him. 

The  commissioner  nuiy  at  any  tinu'  re(pure  additional  proof  to  be 
filed,  lie  may  cancel  or  rettirn  the  bond,  certificate  of  insurance,  oi- 
de|)osit  after  three  years  if  in  the  nu-antime  the  pei-son  furnishing  it 
shall  have  maintained  a  ch*ar  i-ceord,  and  if  no  judgnu»nt  or  right  of 
action  arising  out  of  m(»t<U'  vehicle  operation  is  outstanding  against  him. 

If  proof  of  res|)onsibility  is  tiot  furnished  when  recpnrcd.  the  cf»nnnis- 
siojier  may  suspend  or  icvoke  the  license  of  the  person  in  default,  or 
revoke  the  I'egist  rat  ion  of  any  vehicle  involved,  or  i-efuse  registration 
of  any  vehicle  owned  by  such  |)erson  :  or,  in  the  case  of  a  nonresideiu. 
huiy  withdraw  liis  privilege  of  opei-ating.  (w  haxint'  operated,  within 
the  state  any  mot(tr  vehicle  owned  l)y  him. 

rpon  demand  the  commissioner  must  furnish  to  insurance  com- 
panies the  operating  record  (  f  any  |>erson  subject  to  the  act,  and  to 
injuied  persons  information  a-^  to  |)roof  of  responsiltility  filed  with  him 

That  the  Connecticut  law.  in  actual  operation,  is  cfTectnally  serving 
the  pui-poses  of  its  sponsors  is  evidenced  by  the  results  achieved  during 
lf>27.  when  .security  as  retptired  by  tlie  law  was  filed  by  78f)8  operators 
who  were  convicted  of  negligence  or  of  violation  of  tjie  motor  vehicle 
law.  while  the  licenses  of  L'OSO  di-i\ers  were  canceled  and  !*I4  wi-re  sus- 
|»ended  under  this  statute. 
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THE   MAINE   LAW 
Financial    Security   from    Reckless   and    Drunken    Motorists 

Tlif  M.iiiic  Ijiw  w.is  iidoplod  in  April.  ID'JT.,  and  hrcriiiu-  ffTcct  ivt- 
.lanuary  1.  1I)2S. 

Tlic  law  provides  that  the  secretary  ol"  state  shall  i-ecpiire  from  any 
person  who  is  eonvieted  of  operatinjr  a  motor  vehiele  i-eeklessly  or  while 
niuler  the  inHuenee  ot"  intoxicatinfr  Tupior,  oi*  from  the  rejyistered  owner 
of  sucli  vehiele,  op  from  both  of  sneh  persons,  such  i)roof  of  financial 
responsibility  to  satisfy  any  claim  foi-  personal  injury  up  to  $5,000  or 
property  (lama<;e  up  to  +1.000,  as  shall  satisfy  the  secretary,  which  may 
be  in  the  foi'in  of  aji  insurance  jxtlicy,  bond,  cash,  securities,  oi-  other 
collateral. 

For  n()ncom|)liance  with  such  re(|uirement  the  secretary  may  suspend 
the  re«ristration  of  the  motoi"  xcliicle  (w  refuse  I'cfiistration  to  any 
vehicle  owned  by  tiu>  person  in  default,  or.  if  such  person  is  a  non- 
resident, withdraw  his  privile<;e  to  operate  a  motor  vehicle,  or  to  have 
operated  any  motoi-  vehiele  owned  by  liim,  in  the  state. 

Penalties  are  provided  for  failure  to  retui'ii  nundxM-  plates  and 
refjfist ration  certificates:  and  the  secrefaiy  is  empowered  to  make  rules 
and  re^rulations  to  carry  out  the  provisions  of  the  act. 

T'pon  re(pi(>st,  the  secretai'y  must  furnisb  insurance  companies  the 
operatino^  record  of  any  person  sub.ject  to  the  act. 

The  secretary  may  cancel  or  return  the  bond,  jjolicy  or  security  three 
years  after  its  deposit,  if  in  the  meantime  the  |)erson  who  deposit<'d  it 
shall  not  have  violated  any  provision  of  the  motor  vehicle  laws,  pro- 
vided that  no  ri{;ht  of  action  or  .judgment  arising'  out  of  the  operation  of 
a  motor  vehicle  is  then  outstaTidiii<r  against  him. 

THE    MINNESOTA    LAW 
Indemnity  Against  Negligent  and   Unlawful   Motorists 
The   Minnesota    law    was   approved    and    became    effective    on    April 
2:i.  1927. 

The  law  is  one  i-e<:ulatin«r  the  use  of  the  hifrhways.  aiul  amonj;  other 
thiufrs  i)rovi(les  that,  upon  conviction  of  any  i)erson  of  driving:  reck- 
lessly or  while  under  the  influence  of  li(|Uor  or  narcotics,  the  courf  nui.x' 
make  an  order  forbiddinj;  such  j)erson  to  drive  a  motoi*  vehicle  on  any 
highway  in  the  state  for  such  period  not  exceeding  two  years  as  tlie 
court  shall  fix,  unless  such  person  shall 'execute  and  file  Avith  the 
registrar  of  motor  vehicles  an  indemnity  bond  in  the  amount  of  $2,000, 
conditioned  that  he  will  pay  all  damages  any  person  may  sustain  in 
consequence  of  any  negligence  or  unlawfiil  aet  committed  by  him  in 
operating  a  motoi"  vehicle  u]>on  any  such  highway  during  the  pei'iod 
so  fi.xed. 

THE    NEW    HAMPSHIRE    LAW 
Aid   to    Recovery   from    Liable    Motorists 

The  New  irampshire  law  became  effective  on  June  1.  1!I27.  It  is 
modeled  on  what  is  i)oi)ularly  known  as  the  "Stone  plan." 

The  law  j)rovidcs  that,  upon  petition  in  an  action  ♦'•)r  damages  foi- 
injury  to  person  or  property  resulting  from  a  motor  vehicle  accident, 
the  coui-t  shall  institute  a  pi-eliininary  inquiry;  and  if  it  is  found  that 
the  accident  was  probably  due  fo  negligence  of  the  defendant,  without 
evidence  of  contributory  negligence  on  the  part  of  the  j)laintifT,  the 
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(Mnu't  sliall  (irdci-  llic  (Icfi'iidaiit  to  f>iriiisli  siicli  sotnirity  as  the  court 
jtiay  tliiiik  siitTu-icut  a^'aiiist  final  ju(l<rinciit,  not  cxceediiifr,  liowovci-, 
$r),n()()  for  liodily  injury  or  deatli.  noi-  ;|<1,0()0  for  pioperty  daniatro. 

As  such  secMi-ity  thorc  may  he  filoil  a  certiticato  cither  from  an 
aufliori/cd  insurance  company  that  it  lias  issued  a  liability  policy,  or 
from  an  authorized  surety  company  that  it  has  issued  a  liability  bond. 
in  the  prescribed  form,  and  in  the  amounts  of  at  least  $.")()()()  .>|;1  ().()()() 
anrl  $1,()()0  as  to  any  one  accident.  coverin«r  the  motrti-  vehicle  involved. 

If  the  defendant  files,  or  has  already  filed,  such  a  certificate  the 
petition  for  a  preliminary  liearinpr  shall  be  dismissed. 

In  the  event  of  failure  to  comply  with  such  order,  the  commissioner 
of  nu)t()r  vehicles  must  suspeutl  the  defendant's  license  and  the  re<ris- 
Iration  of  any  motor  vehicle  owned  by  him:  and.  if  the  motor  vehicle 
involved  was  operated  by  or  with  the  consent  of  an  owner  not  the 
defendant,  must  likewi.se  suspend  said  owjier's  license  and  the  rejristra- 
tion  of  all  motor  vehicles  owned  by  him.  If  there  is  no  Xew  Hampshire 
license  or  rcfristration  involved  that  may  be  suspended,  the  court  must 
enter  an  order  prohibitinjr  the  defendant,  or  defendant  and  ownci-. 
from  operatinjr  or  haviti^'  operated  in  the  state  any  vehicle  owned  by 
him.  Such  I'cvocation.  suspensiiui  and  prohibition  shall  continue  in 
efl'ect   until  tiie  retpiired  security  is  filed. 

The  law  ])rovides  that  the  ojicration  of  a  motor  vehicle  in  the  stale, 
either   by   the    owner,    or   with    his   exi)ress   or    implied    consent,    shall 
constitute  the  commissioner  of  motor  vehicles  tlic  attoiiiey   of  a    noii 
resident  owner  for  the  seiviee  of  process. 

The  state  insurance  commissioner  estimates  that,  duriiej-  the  first 
year  the  Xew  Hampshire  law  was  in  force,  the  proportion  of  re<ristered 
car  owners  carrvin<r  insuraiice  increased  from  MO  per  cent  to  approxi- 
!nately  70  per  cent,  ratiu-r  impressive  testimony  to  the  ('(Tcctivcucss  and 
satisfactory  results  of  the  law's  operaticui. 

THE    RHODE    ISLAND    LAW 
Security    Against    Future    Liability 

'i'he  Ivlmdf  island  law  was  jidopted  in  .\pril.  IH'JT.  and  caiiic  inln 
fori  <■  on  dune  21.  ID'JT. 

The  law  pi'ovides  that  wlien'-Xf-r  a  mol<»i'  vehicle  is  involved  in  an 
accident  on  the  ptd)lic  hifrhways  eausinjr  in.jury  to  person  or  dama<re 
to  property  amountin;:  to  .•^100  or  more,  the  state  board  of  public  roads 
may  make  an  investifration.  and  if  it  appears  to  such  board  that  there 
has  been  a  violation  of  law  iclalive  to  reckless  driviiifr.  speeding:, 
emitting'  excessive  smoke,  drivinir  while  intoxicated,  drivinir  with  tin- 
mufKier  cut  out  or  drivin<r  aii  uni-eiristered  vehicle,  the  owner  shall  be 
reipiired  to  furnish,  at  his  election,  cither  a  certificate  (»f  insurance 
a^'ainst  liability  for  injur\'  to  pt'i'sons  or  dama<re  to  property,  with 
limits  of  not  less  than  $:)000  -tlO.OOO  an<l  ^1.000.  or  a  bond"  in  the 
penal  sum  of  not  less  than  $10,000  nor  more  than  -t'JO.OOO.  to  indemnify 
any  i)erson  who  may  thereafter  be  in.jured  or  danuijred  by  any  motor 
vehicle  belonfrin«r  t(»  such  owner,  or  evidence  of  financial  responsibility 
up  t'o  $20,000  to  answer  foi-  injuries  to  |)ersons  or  <lama<re  to  property 
tliereafter  caused  by  any  motor  vehicle  belontrinjr  to  such  owner,  but 
not  more  than  one  bond.  etc..  may  be  rccpiired  of  any  one  person  rcfrard- 
less  of  the  nnndter  nf  motor  vehicles  hr'  may  own. 


If  tlio  operator  or  owner  of  such  motor  vehicle  be  a  Jionresident,  tlie 
hoai'd  may  suspend,  for  not  more  tlian  a  year,  his  rijrht  to  operate  any 
motor  vehicle,  or  to  have  operated  any  motoi-  vehicle  owned  by  him,  in 
tlie  state. 

Any  decision  of  tlie  Ixtard  is  subject  to  review  by  tiie  coui-ts  upon 
appeal  by  any  i)arty  ajrjrrieved. 

The  operator  of  a  motor  vehicle  with  1  lie  consent,  ex])ress  or  iiiij)lie(l. 
of  the  owner,  lessee  or  bailee  thei-eof,  is  deemed  to  be  the  a^ent  of 
such  owner,  lessee  and  bailee. 

Penalties  are  provided  for  false  cert  iticates  of  insui'ance;  and  it  is 
provided  that  no  terms  of  a  policy  or  bond  shall  operate  to  avoid  it  as 
atrainst  a  judfrment  creditor  of  the  principal. 

Pei'.sons  and  firms  otherwi.se  recpiired  to  file  bonds,  and  motor 
vehicles  exempted  from  i-ej^istration  fees,  e.ji.,  hospital  ambulances 
and  vehicles  owned  by  municipalities,  are  exempted  from  apjilicat ion 
of  the  act. 

THE   VERMONT   LAW 
Financial     Responsibility    After    Conviction    for    Certain     Offenses 

The  \'ermoiit  law  was  passed  in  .March,  ]!)27,  and  became  etfectivo 
on  .lune  1,  1})27. 

The  law  ])rovides  that  the  commissioner  of  motor  vehicles  shall 
re(piire  from  any  per.son  convicted  of  a  violation  of  certain  sections 
of  the  motor  vehicle  act  {i.e.,  provisions  relative  to  careless  or  nep:lifrent 
opei'atioji  or  si)eedinpr,  operatin<r  under  influence  of  intoxicatin*]:  li(pior 
or  di-ufr><.  failure  to  stop  after  accident  and  operatinjr  after  suspension, 
revocation  or  refusal  of  license)  and  from  the  rejristrant  of  any  motor 
vehicle  involved  in  an  accident  resultinjr  in  injury  to  (inchidin<;  death 
of)  any  person  or  damafr?  to  property  amountiuf;  to  $100  or  more, 
when  it  ai)[)ears  that  the  operator  of  such  vehicle  was  at  fault,  such 
proof  of  financial  responsibilitv  to  satisfv  anv  claim  for  damap:es,  uj) 
to  the  limits  of  *.')0()0  *10.00()  and  $1,000,  "as  shall  be  satisfactory 
to  the  commissioner,  which  may  be  (evidence  of  insurance  or  the  bond  of 
a  surety  comi)any. 

The  bond  or  ])olicy  of  insurance  mu.st  be  noncancelable.  except  after 
ten  days'  notice  to  the  commissioner;  and  he  may  at  any  time  require 
additional  evidence  of  resi)onsibility. 

After  i)roof  of  financial  responsibility  has  been  so  recpiired  of  a 
person,  he  shall  not  be  entitled  to  renew  his  license  or  ag-ain  rcfrister 
any  motor  vehicle  unless  such  pi-oof,  or  a  renewal  thereof,  is  kept  on  file 
antl  in  force,  except  that  the  commissioner  may  relieve  a  reuistrant  from 
further  continuin<>:  the  bond  or  policy  after  three  years,  if.  durinj?  such 
])eriod,  he  is  not  convicted  of  any  violation  of  the  motor  vehicle  law 
and  has  not  sutl'ered  any  snsix'tision  or  revocation  of  license.  |)rovided 
tliat  no  suit  or  judfjment  is  then  outstanding  ajrainst  him  arisin<x  out  of 
the  operation  of  any  motor  vehicle. 

For  failure  to  comply  with  such  reciuirement,  the  commissioner  shall 
siispcTid  the  license  of  such  pcj-son  and  lh(>  n^isistration  of  any  and 
all  niotor  vehicles  rcfristered  in  his  name  and  refu.se  thereafter  to 
register  any  such  vehicle  owned  by  him  or  subject  to  his  control,  or, 
if  such  person  is  a  nonresident  of  the  state,  suspend  the  right  of  such 
|)erson  to  0])erate  in  the  state  any  motor  vehicle  owned  or  controlled 
b\-  him. 
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I'pon  re(iuo.st,  the  comtnissionpr  must  furnish  insur.incc  comiianii's 
the  (iperatiiiir  record  of  any  jx-rson  suhji*et  to  the  aet. 

Penalties   are   i)rovi<le(l    for    failure   to   return    number   i)lates   and 

cei'tificates  of  refristratioii. 

THE    PENNSYLVANIA    PLAN 
Suspension  of   Motorists'   Licenses   Pending    Payment   of  Judgments 

The  so-called  Pennsylvania  plan  was  adopted  by  the  le<;islatures  of 
both  Pennsylvania  and  New  York.  In  Pennsylvania,  a.s  tlie  liuekinan 
hill,  it  was  vetoed  hy  the  Lrovciiior  l)«'can.s<'  he  deemed  it  in  eontlict  with 
a  i)rovision  of  the  state  constitution  ;  in  New  York,  where  it  was  known 
as  the  Fearon  bill,  it  was  likewise  vetoed  by  the  jrovernor.  because  of 
the  failure  of  the  bill  to  set  limitation  upon  the  amount  of  the  judjr- 
ment  recpiired  to  be  ])aid. 

The  plan  provides  that  whenever  a  final  .iud«rinent  for  injuiy  to  or 
death  of  a  jx'rson  or  for  danujfre  to  property,  caused  by  the  operation 
of  a  motor  vehicle,  remains  unsatisfied  for  sixty  days,  the  .iudjrment 
may  be  certified  to  the  commissioner  of  motor  vehicles,  who  shall  there- 
upon suspend  all  driviu};  licen.ses  and  autonu)bile  rejrist  rat  ions  of  the 
judf^ment  debtor;  and  no  such  susi)ension  shall  be  lifted,  nor  shall  new 
licenses  or  re<,'ist  rat  ions  be  is.sued,  until  the  judprment  .shall  have  been 
discharfjed  of  record.  The  plan  provides  severe  penalties  for  violation 
(.f  such  suspension. 

The  Pennsylvania  i)lan.  while  avoidin<r  the  entanprlements  of  com- 
))ulsory  insurance  pro])(»sals,  has  several  i)articular  merits:  It  would 
inake  judjrment  debtors,  <reiu'rally,  try  to  i)ay  instead  of  evade  i)ay- 
ment  ;  it  would  provide  a  .stron<r  inducement  to  voluntarily  insuriji;: 
a^rainst  public  liability;  it  would  beyond  (piestion  impel  financially 
irresponsible  di-ivers  to  be  more  careful;  ami  it  woidd  undoubtedly 
remove  many  financially  irresponsible  and  careless  or  unfit  drivers 
from  the  roads. 

I'ntil  the  appearance,  late  in  December.  lf>2S,  of  the  "Safety- 
Kesponsibility  IJill"  sjjonsored  by  the  American  Automobile  As.socia- 
tion  (see  pa^re  .")S  of  tiiis  report),  the  I'ennsylvania  |)lan  was  held  in 
more  witlespread  favor  |)robably  than  any  other  i)ro|)osal  for  securin(^ 
the  financial  responsibility  of  motorists. 

THE    MARX    PLAN 
Compensation   in   All    Automobile   Accidents 

On  the  theory  that  autom(ii)ile  injuries  are  a  state  problem,  and  are 
to  be  reckoned  with  and  compensated  by  the  state  no  matter  how 
received,  .Iud<re  Kobert  S.  Marx  of  Cincinnati  sufrjrests  a  plan  by  whieii 
automobile  owners  woidd  be  compcdh'd  to  carry  a  new  kiiul  of  auto- 
mobile accident  insurance  <ruaranteein{r  compensation  for  any  type  of 
injury  to  themselves  or  f>thers.  Fi.xed  schedules  of  recompense  would 
he  pi-ovided.  scaled  in  accordance  with  the  nature  of  the  injury,  and  in 
proportion  to  the  earninu's  of  the  persons  injured.  .'Special  rates  woidd 
i)e  ])i-ovi(led  for  housewives,  ehildien.  and  the  unemployed,  medical 
attention  b<'intr  included. 

The  plan  is  intended  to  relieve  the  automoliile  owner  from  all  liabil- 
ity for  damafres.  excejit  that  the  compensation  to  the  injured  p«'i*son 
would  be  iticreased.  l)y  tlie  administrative  authorities,  by  1.")  up  to  .')0 
per  cent  for  )ie{rli'ri'nce  or  violation  of  law.  which  extra  etmipensaf ion 
would  b(>  uavablc  bv  the  insurer  and  as.ses.sed  ajrainst  the  owner. 


\ 
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Till'  insurance  would  bi'  ju-ovidcd,  according;  to  tlie  j)laii.  tliroujrli  a 
iMoiKtpolistic  state  fund,  or  l»y  a  state  hind  and  private  e()Mii)anies  in 
eonijx'tition,  or  by  private  (-(nnpanies  only. 

Marx  ])rofesses  to  believe  tliat  liis  i)lan  would  reduce  ]iti«z:at ion, 
would  reduce  the  expense  of  adniinisterin<r  automobile  insurance,  and 
would  eliminate  unscrupulous  lawyers  and  false  claims;  would,  in  brief, 
be  a  veritable  panacea,  for  under  it,  lie  claims,  no  family  Avould  be  left 
unrecompensed  and  in  want,  due  1o  an  automobile  accident. 

Sonu'  of  tlie  most  obvious  objections  to  the  ]Marx  plan  arc  tlie  fol- 
lowinjr : 

(1)  As  the  plan  would  lack  any  lejral  basis,  such  as  the  employer- 
and-servant  relationship  on  which  the  workmen '.s  compen.sation  law  is 
founded,  it  seems  beyond  (juestion  that  iiisurance  companies  would 
refuse  to  particii)ate.  and  execuli(ui  of  the  ])lan  would  necessitate  the 
creation  of  a  public  fund  administered  ])y  a  state  bureau. 

(2)  Study  of  the  plan  with  a  view  to  its  practical  operation  nuikes 
clear  that  its  eiuictment  into  law  would  necessarily  entail  (a)  the 
simultaneous  abolishinfr  of  the  law  of  nefjlifjence.  all  civil  actions  and 
civil  causes  of  action  for  personal  injui'ies.  and  all  jurisdiction  of  state 
courts  in  such  cau.ses.  (b)  the  withdrawal  of  all  phases  of  the  ])i"emises 
from  i)rivat('  controversy,  and  (c)  the  arbitrary  award  and  compulsory 
acceptance  of  the  projxised  compensation  rejrardless  of  (piestions  of 
fault,  to  the  exclusion  of  all  other  remedies,  and  in  licii  of  all  riglits 
of  action  a}?ainst  any  i)er.son. 

C-i)  As  even  the  inventor  concedes  that  the  plan  could  not  be  made 
to  apply  to  property  dama*re  ca.se.s,  tiie  law  of  ncfrlipfcnce,  rights  of 
action  ajid  jurisdiction  of  courts  would  remain  as  rejjards  such  cases; 
and  the  situation  would  undoubtedly  ai-i.se  of  courts  and  juries  makiuf? 
larnfcr  awards  for  damajre  to  automobiles  than  the  schedule  of  ])ayments 
nnder  the  plan  would  allow  for  personal  injuries  and  death. 

(4)  The  cost  would  be  prohibitive.  Marx  estimates  that  the  cost 
of  operatinjr  his  plan  would  be  between  ^'iO  and  .$20  per  car  per  annum, 
but  competent  underwriters  estimate  the  cost  at  as  hi<jh  as  foiir  times 
that  amount  at  the  outset  ;  and  in  accordance  with  universal  experi- 
ence the  calls  upon  such  a  fund  would  undoubtedly  increase  from 
year  to  year. 

(.'))  The  comjiensation  would,  of  coui'sc,  be  very  limited  in  amount, 
and  would  timjuestionably  be  so  inadecpiate  as  to  satisfy  no  one. 

(H)  The  state  would  inevitably  be  drawn  in  administratively,  for 
investifration,  to  determine  earninjrs  and  injuries,  to  defend  litijration, 
and  to  a.scertain  damajrcs  in  ijinumerable  other  ways. 

(7)  The  plan  could  not  cover  accidents  ofi'  the  lii^zliw  ays  or  outside 
the  state,  nor  tourists  from  other  states. 

(8)  The  plan  is.  of  course,  not  a  safety  or  accident  pn\cnfion 
measure. 

(9)  As  thei'e  arc  few  motor  vehicle  accidents  in  which  eitiiei-  nc<;li- 
jrence  or  some  violation  of  law  is  not  involved,  with  all  consideration  of 
lejral  liability  abolished  the  asscvsmini  of  the  1.")  to  .')()  per  cent  increase 
of  compensation  ajrain.st  the  motorist  in  addition  to  his  ainiual  i)ayment 
into  the  fund  could  Ix-  anticipated  as  quite  Ihc  ordinary  thiii'j.      And, 
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ill  tliis  coiiiu'ction,  attention  need  linrdly  he  diroctcd  to  tlic  adminis- 
ti'ativc  and  lojral  expenses  incident  to  i)ri)vinir  llie  otTense  ;md  enforeinfj: 
payment  of  the  assessment. 

(10)  The  theory  upon  wliieh  any  sneh  selieme  is  i)uilt  is  fnn(himen- 
tally  wron<r  in  pj-iiu-iph'.  In  the  \voi-ds  of  one*  of  the  foremost  stM(U'nls 
of  the  snhjeet  in  tlie  eountry.  "Any  nieasnre  of  so-ealled  pnl)lie  pro- 
tection that  Inmps  the  careful  and  la\v-al)idin«r  motorists  in  with  the 
cHi'eh'ss  and  criminal,  that  forces  on  them  insurance  (h'sijjned  f<M-  the 
careless  and  criminal,  and  that  i)uts  on  them  the  burden  of  the  losses 
of  tlie  careless  and  criminal,  is  basically  unsound." 

Ml)  Tliei'c  is  considerable  doubl  as  to  the  const  it  ut  i(»iiality  of  any 
such  plan,  both  uiuler  state  and  federal  constitutions. 

(l^^l  Politics  would  uu<|uestionably  enter  into  any  administration 
of  such  a  plan;  it  would  invite  fi-aud  and  impositions;  and  the  evils 
that  have  attejuled  the  .Mas.saehusetts  experiment  with  compulsory 
insuraiu-e  would  be  multiplied  and  mairnified  in  connection  with  this 
plan. 

The  Marx  plan  has  not.  in  as  far  as  the  committee  has  been  adxised. 
been  considered  b\-  the  lejrislatnre  of  any  state;  and  it  is  the  opinion 
of  the  eommitt<'c  that   it  is  wholly  ini])ractical)l('. 

AlVlERICAN    AUTOIVIOBILE    ASSOCIATION 
Safety- Responsibility    Bill 

Since  the  pre|)ai'ation  of  this  i-eport,  the  Amei'ican  Automobile  Asso- 
ciation, as  a  residt  of  an  exhaustive  study  of  compulsoi-y  liability  ins\u-- 
ance  and  safety  measures  by  its  specially  appointed  National  ("onniiitle. 
of  S<'venteen  has.  for  the  third  time  withiji  three  years,  jrone  on  record 
as  opposin<r  any  foi-m  of  compulsory  automobile  insuniTice.  and  has 
prepared  m  " '  Safety-iiesponsibility  Hill"  aimed  to  pronutte  safe  dri\- 
injr  and  to  i-emove  the  irresponsible  driver  from  the  highways. 

The  association  states  that  it  does  not  submit  this  bill  with  a  recom- 
mendatio?!  that  its  proposals  shall  be  adopted  in  every  state,  becau.se 
it  recop:ni/es  that  there  are  states  where  no  problem  of  the  kind  undc 
consideration  exi.sts.  but  that  the  letrislation  proposed  will,  wliere  needed, 
serve  the  public  interest  in  a  practical  manner,  and  place  a  direct 
responsibility  where  it  should  be  placed,  without  forcinjr  u|)on  a  laiyc 
f)art  of  the  jxipulation  a  financial  burden  which  would  not  of  itself 
achieve  the  desired  results. 

Throuirh  the  labors  of  the  Committee  of  Seventeen,  in  collaboration 
with  its  executive  committee,  the  association  has  devised  this  safety- 
responsibility  bill  "as  a  constructive  measure  desifrned  to  protect  all 
the  users  of  the  hijrhways  aprainst  the  reckless,  incomjietent.  and  irre- 
sponsible driver.  Directed  primarily  at  the  menace  to  person  and  prop- 
erty, from  a  reckless  and  ci-iminal  minoi'ity.  the  safety-r(>sp«insibility 
law  .seeks  t«»  c<»ntrol  this  minority. 

"To  accomplish  this  j^urpose.  it  sets  up  simple  le^jd  machinery 
whereby  the  state,  as  the  unit  of  local  <rovernment.  is  empowered  to 
ileprive  of  the  use  f>f  the  hijrhways  those  operators  who  have  demon- 
strated that  they  are  an  actual  or  potential  menace  to  their  fellow 
molfu'ists  and  to  the  |)ublic  in  jreneral.  Kestoration  of  the  rijjht  of 
such  people  to  u.sc  the  road  is  made  continjrcnt  in  this  proposed  law  on 

•    KOhou  S.  I.filt.  in  ill)  iulflrfsw  lifffiro  th*-  Pittsburgh  Chamber  of  Coinmerco. 
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the  ('slal)lislinu'iit  of  specific  safcfiiuirds  ayainst  possible  future  dam- 
ajros  to  persons  or  i)roperty.  Tliis  is,  of  course,  in  addition  to  what- 
ever (lisal)ilities,  restrictions  and  penalties  ai-e  provided  for  in  the  motor 
vehicle  codes  of  the  various  states  for  such  offenders.  Tn  other  words, 
the  safety-responsibility  law,  while  einl)odyin<r  several  fundamental 
principles,  is  in  the  uature  of  sui)pleniental  Icfrislation.     *     *     * 

"The  committee  which  formulated  tlie  l)ill  has  had  constantly  in 
iniiid  the  fact  that  the  streets  and  the  hi«rhways  are  public  assets;  that 
the  automobile  is  a  vital  factor  in  the  country's  business,  social  «n(l 
economic  life,  and  that  the  larp:e  mass  of  ]aw-a])idin<r,  careful  drivers 
should  be  permitted  the  use  of  the  streets  without  subjecting:  them  to 
unreasonable  burchnis,  financial  or  otherwise.  For  this  reason,  the 
safet\-responsibility  law  is  fi-ankly  directed  at  the  small  minority  of 
i-eckless  and  irresponsible  motor  vehicle  operators  to  whom  an'  eharfje- 
able  the  mounting:  toll  of  loss  of  life  and  injuries  to  persons  and  ])roi)- 
erty.  The  committee  concluded  that  it  Avas  manifestly  unnecessary 
and  unfair  to  compel  the  overwhelminjr  majority  of  motorists  to  carry 
insui-aiice  to  protect  the  eommnnity  ajrainsf  the  dama«re  caused  by  the 
small  minoi-ity.  The  same  unfairness  would  result  from  the  proposal 
foi"  the  state  to  entei*  the  insurance  business  and  compel  all  motorists 
to  contribute  to  a  state  fund.  The  all-important  thinjr,  however,  is 
that  lejrislation  should  be  sound  in  principle.  The  safety-responsibility 
law  is  sound  in  pi-inciple,  since  it  a|)proaches  the  subject  from  the 
staiulpoiTit  of  national  safety  and  since  it  confines  its  penalties,  burdens 
and  disabilities  to  those  proven  fruilt\-  of  offenses  ajjainst  the  jiublic 
welfare." 

The  ])i'oposed  law  embodies  the  followinjr  l)riuciples: 

First,  it  provides  for  the  enactment  of  the  TTniform  Motor  N'eliicle 
Operators'  and  Chauffeurs'  License  Act  by  all  states  that  do  not  now 
have  such  a  law  on  their  statute  books.  The  control  of  the  i>rivile<re  of 
drivinfr  rests  with  each  state,  and  it  is  obvious  that  control  is  more  com- 
l)lete  in  thos(>  states  re(|uirinfr  drivers  to  secure  an  operators'  license. 

Second,  it  provides  for  maiulatory  suspension  of  the  drivinpr  permits 
of  all  persons  found  jruilty  of  serious  violation  of  motor  vehicle  laws. 
In  addition  to  whatevei-  penalties  the  state  laws  i)rovide  foi-  these 
ot^'eiulei's.  the  safety-responsibility  law  definitely  bars  them  from  tiie 
road  until  they  have  established  satisfactory  ])roof  of  their  financial 
responsibility  ajrainsf  future  injuries  to  persons  or  property. 

Third,  it  provides  for  the  susi)ension  of  the  drivin*?  rip:hts  of  all  ])er- 
sons  ajrainst  whom  a  final  jud<rment  establishinp:  the  driver's  nejjlijrence 
has  been  le<rally  i-endered  ami  who  have  failed  to  meet  the  jud«rment. 
This  suspension  is  to  remain  in  effect  until  the  jud«;ment  has  been  sat- 
isfied and  until  a  future  <riuirantee  of  linancial  i'<'spf))isibility  has  been 
established.  While  this  provision  does  not  absolutely  truarautee  the 
l)ayment  of  a  final  jud^^inent.  the  prospect  of  fx'iMnanent  expulsion  from 
the  road  is  such  a  compellin'r  altei-native  that  it  will  inevitably  tend 
to  .secure  the  essential  payment  of  such  \v.  time  to  reduce  ujipai(l  jtidjr- 
ments  to  the  vanishin<r  ])<»int. 

Foui'tli.  it  provides  for  the  insertion  in  the  (lri\ci-'s  license  law  of 
every  state  of  a  ])roviso  which  will  forbid  the  issuance  of  a  permit  to 
an.v  person  whose  ri;;ht  to  drive  is  at  that  time  suspended  in  any  other 
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state  because  of  fiiilurt'  to  icspoiul  in  damages  or  because  of  other  serious 
violations  of  motor  vehicle  laws.  This,  in  effect,  provides  for  inter- 
e.\ehari<;e  of  susju'iisioii  rulings,  as  between  the  states,  and  woulil  render 
the  disal)ilit y  nationally  reeiproeal. 


PART  III 
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Ahiiiy  |ir(i|M)s;ils  <il'  vjirioiis  kimls  luivc  (»t"  (•niiis<'  hccii  recfivcd  anil 
<-(tnsi(l('rt'(l  liy  the  cniniiiittci'.  and  il  lias  sfudifd  and.  in  niakinju:  its 
di'cisidns,  lias  Ix-cn  inHiii-nccd  \\y  tiic  niinit'i'ous  cniiiiniinications.  n-ports 
and  IjiMol's  wliieli  liavc  Ix-cn  suluuiltcd  to  it,  and  by  pulilic  discussions 
and  private  (•cnft'ivnci's.  From  these  sourees  sonu'  of  the  material  of 
tliis  report  has  been  drawn,  and  to  thi-ni  ret'erenee  will  he  niad»'  from 
time  to  time  in  the  discussion  of  the  spceifie  reeonuiiendations  which 
follow. 

The  committe*'  is  convinced  that  it  is  pdssihlc  to  picvciit  a  lar««;c  part 
of  the  |>i-escnt  loss  in  property  damage,  personal  in.jui-y  and  death,  hy 
determining:  safety  measures  and  motor  vehicle  lejiislation  in  aecoi'd- 
ance  with  ceitain  detiiute  policies  or  }j:ui(lin^  principles.  As  examples 
of  s\U'h  pi'inciples.  with  which  all  reconniiendat  ions  in  this  rejxirt 
conform,  the  committee  sui;jrests  tlu-  followinjj: 

1.  Compulsion,  and  a(h-(piate  uniform  methods,  of  accident 
icportinfr:  collection  and  aiuilysis  of  accident  and  traffic  statistics: 
study  of  accident  causes  and  trends,  and  of  fratTie  pi-ohlems  and 
re»;ulations.  in  short.  ac(piisition  of  the  knowled^'c  that  must  he 
the  hasis  of  intellifreiit  rcfiulation. 

2.  ('ontiiuiin«r  i'evisi(»n  of  the  motor  vehicle  law.  hasetl  on  the 
factual  findinjrs  indicated  above,  and  in  accordance  with  a  pro- 
irressive  profrram  for  letjislation  in  furtherance  of  pulilie  safety, 
and  for  etfectinir  uniformity  of  law  within  the  state  and  with 
other  .states. 

.'{.  Viprorous,  unrenuttin«r  and  uniform  enforcement  of  the  motor 
vehicle  law  throu<rhout  the  state,  by  the  local  police  within  their 
.jurisdictions,  and  elsewhere  by  statewide  motor  vehicle  i)olice 
operating;  under  exclusive  state  control;  rijrid  investiiration  of  all 
serious  accidents;  and.  as  far  as  may  be  etfected.  unfailiufr  jtrose- 
eution  and  uniform  punishnu'ut  of  violations  of  the  law. 

4.  liroadeniu};  of  lia})ility  of  persons  pei-mittin<r.  or  (tthei-wise 
responsible  for,  ncfrliprent  operation  of  motor  vehicles;  revocation 
of  licenses  of  persons  failinjr  to  satisfy  final  .judfrments  establish- 
ing; their  ncfrli^ence  in  the  oi)eration  of  nu)tor  vehicles;  and  denial 
of  reliccnsiiifr  to  such  .jud<rment  debtors  prior  to  .satisfaction  of  the 
.judjrmejits  and  establishment   of  security  airaitist   future  liability. 

1.  COMPULSION,  AND  ADEQUATE  UNIFORIVI  IV1ETH0DS,  OF  ACCIDENT 
REPORTING;  COLLECTION  AND  ANALYSIS  OF  ACCIDENT  AND 
TRAFFIC  STATISTICS:  STUDY  OF  ACCIDENT  CAUSES  AND 
TRENDS.  AND  OF  TRAFFIC  PROBLEMS  AND  REGULATIONS.  IN 
SHORT,  ACQUISITION  OF  THE  KNOWLEDGE  THAT  MUST  BE  THE 
BASIS   OF    INTELLIGENT    REGULATION. 

A  traffic  bureau  should  be  created  to  gather  and  analyze  accident 
and  related  statistics,  and  study  accident  causes  and  traffic  problems, 
with  a  view  to  presenting  recommendations  for  legislation  and  other 
means  for  prevention  of  accidents  and  the  increase  of  public  safety. 

The  committee  has  been  seriously  hamjiered  in  its  invest  i}iat  ion  of  the 
California  situation  by  inability  to  obtain  data  on  tratlic  accidents  and 
theii-  causes  and  results,  in  nwiny  cases  re|)orts  and  other  nuiterial  on 
th<'  sid)ject  sim|)ly  do  not  exist,  not  havinp  been  re<piired  to  be  kept  by 
any  official  or  other  person  or  Imdy.  In  other  instances,  city  and 
comity  reeonls  have  been  kept,  but  so  lack  unif<M-niity  of  nietliod  and 
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IMii'posc  that  llicir  use  for  statcwidi'  (•()iiii)ilation  and  comparison  is 
impossible.  Again,  in  othor  casos,  cxistinfr  statistics  arc  so  involved  in 
the  records  of  courts  and  institutions  and  governniental  dejiartments 
as  to  be  practically  inaccessible. 

District  attorneys  and  sheriffs  and  otiier  officials  have  advised  the 
committee  that,  if  the  Legislature  would  appropriate  funds  for  clerk 
hire  for  the  purpose,  they  would  gladly  furnish  desired  information,  but 
that,  Avitliout  such  help,  the  necessary  labor  would  be  too  much  for  their 
overworked  staffs. 

Hospitals  are  concerned  with  the  character  and  extent  of  injuries,  and 
their  i-ecords  are  kept  accordingly.  Tluit  the  injuries  were  received,  for 
example,  in  a  traffic  accident  is.  from  their  viewpoint,  of  little  interest; 
and  the  attempt  to  get  this  information  from  their  files  was  futile, 
involving  so  much  time  and  painstaking  care,  that  the  hospitals  of  the 
federal  government  and  tho.se  conducted  by  the  Sisters  were,  almost 
without  exception,  the  only  ones  responding  to  the  committee's  inquiries. 

So,  also,  in  the  case  of  the  charity  organizations  from  which  have 
come  periodic  outbursts  about  the  numbers  of  cases  thrown  upon  them 
for  support  through  financial  irresponsibility  of  motor  car  drivers;  their 
records,  too,  seem  kept  along  other  lines,  and  from  them  and  related 
sources  the  committee  was  able  to  discover  only  an  utterly  insignificant 
number  of  siu;h  cases. 

For  several  months,  througli  the  courtesy  of  President  Webb  and  the 
Board  of  (governors,  the  journal  of  the  State  Bar  carried  to  its  members 
an  earnest  request  to  report  to  this  committee  automobile  cases  where 
recovery  was  defeated  through  the  insolvency  or  financial  irrespon.si- 
bility  of  guilty  drivers  causing  death  or  injuiy  to  persons.  From  a 
membership  of  10,82o  twenty-six  replies  were  received,  citing  54  cases, 
of  which,  on  inquiry,  only  34  proved  to  be  personal  injury  cases.  These 
34  cases  were  distributed  as  follows : 

Insurance  was  carried  in S 

Settlement  was  made,  or  part  or  full  recovery  was  had,  in 5 

Compensation  was  awarded  in 1 

AfcountiuK  for  a   total  of 14 

Of  tlic  remaining  twenty  cases,  liability  was  not  established  in 5 

Iveaving,  as  personal  injui-y  cases   with  liability  establishe<l  and  no  recov- 
ery  had   15 

Total  amount  of  judgments  entered  in   these  fifteen  cases $39,977 

The  maximum  judgment  awarded  was 5,000 

The  minimum  judgment  awarded  was 350 

The  average  is 2,G05 

The  results  shown  are  interesting;  but  the  entire  return  from  the 
inquiry  is  of  course  too  small  to  be  the  basis  of  any  conclusions. 

The  instances  cited  are  typical  of  the  committee's  experiences  in  its 
attempts  to  accumulate  accurate  and  reliable  statistics.  In  response 
to  questionnaires  sent  out  to  twenty-six  groups,  comprising  officials, 
institutions  and  others,  only  6')  comj)lete  returns,  and  104  incomi)letc 
returns,  were  received;  in  1073  instances  records  had  not  been  kept  or 
were  unavailable,  or  the  labor  involved  in  extracting  from  them  the 
desired  information  was  too  great  to  be  undertaken. 

It  therefore  seems  to  the  committee  highly  important  and  desirable 
that  suitable  records  be  reciuired  to  be  kept  by  appropriate  agencies,  and 
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that  analyses  and  studies  of  accident  and  traffic  statistics  be  regularly 
made  and  published  from  a  competent  source,  so  that  the  public,  the 
Legislature,  and  administrative  and  law  enforcement  officials  may  be 
constantly  informed  of  the  latest  developments  in  the  traffic  situation. 
Such  analyses  and  studies  should  center  on  the  fundaiuenlal  and  con- 
tributing causes  of  accidents,  and  the  efficacy  of  corrective  and  pre- 
ventive measures,  and  should  of  course  be  correlated  with  similar 
studies  made  for  other  states  and  for  the  country  at  large. 

The  committee  has  been  influenced  in  the  recommendation  it  makes 
on  this  subject  bj'  manj-  considerations.  It  has  been  nuieh  impressed 
by  the  enlightening  results  of  similar  studies  made  for  a  number  of 
years  in  the  State  of  Connecticut,  by  comparative  tables  contained  in 
the  reports  of  the  ^Maryland  C"ommissi(rner  of  Motor  Vehicles,  and  by 
the  highly  useful  publications  of  such  organizations  as  the  National 
Safety  Council,  some  of  the  larger  life  insurance  couijianies  and  the 
American  Roadl)uilders  Association.  The  measure  which  this  commit- 
tee proposes  has  been  urgently  recommended  by  the  National  Confer- 
ence on  Street  and  Highway  Safety  (the  Hoover  Conference),  the 
Chamber  of  Commerce  of  the  United  States,  the  American  Automobile 
Association  and  the  American  Motorists  Associations;  and  local  senti- 
ment is  no  less  favorable.* 

Heretofore  but  two  classes  of  data  in  relation  to  traffic  accidents  have 
been  recjuired  to  be  filetl,  in  the  form  of  reports  from  operators  of  motor 
vehicles  involved  in  injury  or  d<  atli,  and  reports,  from  justices  of  the 
peace,  police  judges  and  courts,  of  convictions  and  bail  forfeitures  in 
violations  of  the  Motor  Vehicle  Law.  These  reports  have  been  intended 
primarily  to  guide  the  Division  (jf  Motor  Vehicles  in  its  supervision  of 
motor  vehicle  operators,  with  especial  reference  to  .suspension  and  revo- 
cation of  licenses;  l)ut  the  law  rcfjuiring  their  filing  has  unfortiuiately 
been  more  disregarded  than  observed,  and  the  chief  of  the  division, 
with  an  already  heavily  burdened  staff,  has  only  verj'  recently  been 
able  to  organize  with  any  degree  of  adequacy  this  portion  of  the  work 
imposed  upon  his  office. 

The  committee  believes  tliat  the  present  re(piirements  of  law  as  lo 
the  keeping  of  records  relating  to  accident  and  traffic  problems  are 
grossly  insufficient.  It  further  believes  that  the  analytical  and  statistical 
studies  called  for  in  relation  to  those  problems  should  receive  and  be 
the  subject  of  special  attention. 

With  this  conviction,  the  committee  recommends  the  creation  by 
the  Legislature  of  a  traffic  and  safety  bureau  attached  to  the  Division 
of  Motor  Vehicles,  the  scope  of  the  duties  of  which  shall  eompreh(!nd 
the  work  outlined  in  the  foregoing  paragraphs,  and  which  shall  l)e 
empowered  to  receive  and  require  from  motor  vehicle  operators,  police 
departiuents,  the  state  traffic  police,  county  and  state  officials,  and 
other  appropriate  soui'ces,  reports  and  information  n>'i''--<;"r\  f»r  useful 
for  accomplishment  of  the  purposes  indicated. 

An  act  embodying  this  reeommeiidation  will  be  romui  as  Ajipendix  A 
at  page  79  of  this  report. 

•  DuririK  the  prcpatallon  of  tliis  rciiorl.  the  Slate  Motor  Vehicle  Conference,  the 
Autoriioblle  Clul)  of  Southern  California,  the  CnUfornia  .State  Automobile  Associa- 
tion, the  Commonwealth  Club  of  Callforna  anil  the  newly  organlzeii  Committee  on 
Publl<-  .Safety  with  its  tliirly-one  ronstiiuont  bodies  have  gone  on  record  endorsing 
tho  principle  of  Uic  committee's  recommendation. 
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2.  CONTINUING  REVISION  OF  THE  MOTOR  VEHICLE  LAW,  BASED 
ON  THE  FACTUAL  FINDINGS  INDICATED  ABOVE,  AND  IN 
ACCORDANCE  WITH  A  PROGRESSIVE  PROGRAM  FOR  LEGISLA- 
TION IN  FURTHERANCE  OF  PUBLIC  SAFETY,  AND  FOR  EFFECT- 
ING UNIFORMITY  OF  LAW  WITHIN  THE  STATE  AND  WITH 
OTHER    STATES. 

A.  The  motor  vehicle  law  of  this  state  should  be  brought  into 
entire  conformity  with  the  Uniform  Vehicle  Code  of  the  National 
Conference  on  Street  and  Highway  Safety  as  rapidly  as  possible. 

"This  code,"  in  the  words  of  California's  most  distinguished  citizen, 
President-elect  Hoover, ' '  was  formulated  with  the  widest  cooperation  of 
those  having  understanding  and  experience  in  these  matters,  witli  a 
view  to  advancing  uniformity  in  our  traffic  laws  and  regulations.  The 
urgency  of  such  action  i-equires  no  emphasis  from  me.  It  has  been 
demanded  from  every  state  in  the  Union.  Without  uniformity  in 
essential  laws  and  regulations,  reduction  in  loss  of  life,  personal  injury 
and  property  damage  upon  our  streets  and  highways  is  virtually' 
impossible." 

The  principles  upon  which  the  code  is  based  were  formulated  as  the 
result  of  studies,  including  comparison  of  the  existing  codes  of  all  the 
states,  conducted  by  eight  committees  of  the  Hoover  Conference  through- 
out the  year  1924.  At  the  close  of  that  year  the  principles  thus 
developed  received  the  endorsement  of  the  first  conference,  and  during 
1925  and  1926  were  drafted  and,  after  widespread  distribution  for 
criticism,  redrafted  in  legal  form.  In  March,  1926,  the  code  after 
detailed  consideration  Avas  amended  to  its  present  form  and  adopted  by 
the  second  conference;  in  July  of  the  same  year  it  was  approved  by 
the  National  Commissioners  on  Uniform  State  Laws,  and  in  August 
received  the  endorsement  of  the  American  Bar  Association.* 

In  1924  the  existing  laws  of  California,  Connecticut,  Delaware,  the 
District  of  Columbia,  Maine,  Maryland,  Massachusetts,  New  York, 
Rhode  Island  and  Vermont  were  the  substantial  basis  of  the  projected 
code.  While  it  was  yet  in  tentative  form  in  1926,  Virginia  amended 
its  law  to  bring  it  into  conformity.  Following  its  completion  in  final 
form,  Pennsylvania  in  1927  repealed  its  existing  motor  vehicle  laws 
and  adopted  the  code  practically  in  its  entirety ;  and  since  then  Arizona, 
Arkansas,  Idaho,  Louisiana,  Maryland,  Massachusetts,  Michigan,  Min- 
nesota, NcAv  Hampshire,  New  Jersey,  North  Carolina,  North  Dakota, 
Oregon,  Rhode  Island,  South  Carolina,  Washington  and  Wisconsin  have, 
like  California,  enacted  amendments  bringing  their  laws,  to  varying 
extents,  into  greater  conformity. 

The  Uniform  Code  is  not  now  greatly  different  from  the  present  Cali- 
fornia Vehicle  Act.  The  clianges  adopted  in  1927  were  in  the  interest 
of  conformity,  and  those  reconmiended  in  tins  report  bring  the  two 
still  closer  together. 

The  committee  hopes,  and  urges,  that  California  and  its  sister  states 
may  soon  adoi)t  the  Uniform  Code  in  its  entirety. 

^  *  The  coimnillec  notes  witli  pleasure  that  another  son  of  California.  J  Allen 
Davis.  Esq..  counsel  of  the  Automobile  Club  of  Southern  California  was  th« 
legislative  draftsman  of  the  Hoover  Committee  that  formulated   the  Uniform  Code 
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B.  The  Model  Munipipal  Traffic  Ordinance  of  the  National  Con- 
ference on  Street  and  Highway  Safety  should  be  adopted  by  the 
municipalities  of  California. 

In  1927  Mr.  Hoover,  at  the  request  of  many  organizations,  members 
of  the  National  Conference,  appointed  a  e()mmit1f.>  Wn-  Hie  ])nrpose  of 
preparing  a  model  municipal  traffic  ordinance. 

After  an  exhaustive  study  of  the  subject,  inclmling  analysis  of  the 
traflfic  ordinances  proposed  by  numerous  cities,  the  committee  in  May, 
1928,  sent  out  for  criticism  its  tentative  draft  of  a  municipal  code.  In 
the  following  August,  after  revision  into  final  form,  the  Model  ^lunici- 
l)al  Ti'alilic  Ordinance,  with  suggested  drafts  of  three  supplementary 
ordinances,  was  offered  by  the  Hoover  Conference  to  the  cities  of 
America,  with  the  prefatory  remarks  that  "it  is  reconnnended  for  the 
consideration  of  all  communities  contemplating  revision  of  their  traffic 
ordinances  and  desiring  to  see  nationwide  uniformity  in  traffic  regula- 
tions to  the  greatest  degree  compatible  with  local  requirements.  The 
committee  realizes  that  the  best  of  ordinances  will  be  inetTective  unless 
properly  and  iini)artially  enforced,  and  ui-i,'<'s  careful  consideration  to 
.such  enforcement. ' ' 

The  !Model  ^lunicipal  Traffic  Ordinance  was  desigiu-il  by  the  Hoover 
Conference  to  supplement  in  municipal  legislation  the  Uniform  Vehicle 
Code  of  the  states:  and  it  luis  been  re:-eived  wilh  dinal  favor  and  widely 
a<loj)ted. 

A   most   prolific  source  of  antoinohilc  accidents  is  the  diversity  a)i(l 
conflict  of  local  traffic  regulations,     ralifornia  jirccniinently  is  a  tour- 
ists' ^Iceca:  and  the  widespread  adoption  of  the  ]\f()del  Traffic  Onli- 
nance  elsewhere  in  the  nation  establishes  tlu'  advisalMJity  nf  its  enact 
nient  liy  the  eities  and  towns  of  this  state. 

In  conjunction,  therefore,  with  the  recommendation  for  the  Uniform 
Vehicle  Code  in  the  state,  the  counnittee  very  earnestly  recommends 
to  the  nninicipalities  of  California  for  early  ado|)tion  the  Model  Munici- 
pal Traffic  Ordinance  of  the  Xational  Conference  on  Street  and  High- 
way Safety. 

C.  Application  for  drivers'  licenses  should  be  required  to  disclose 
convictions  of  the  applicants  for  serious  violations  of  the  motor 
vehicle  law,  and  final  judgments  entered  against  them  establishing 
their  negligence  in  the  operation  of  a  motor  vehicle. 

TIk'  counnittee  reconuneiuls  that,  in  additiiiu  to  the  information  now 
recpiired  by  the  Vehicle  Act  to  be  .specified  in  every  ajjplicatiou  for  an 
operator's  or  chauflTcur's  licen.se,  every  such  apvilicalion  shall  be 
required  to  contain  also  a  statement  of  all  violations  of  the  motor 
vcliicle  law  of  which  the  applicant  has  been  convicted,  giving  the  time 
and  place  of  conviction,  tlie  nature  of  the  violation,  and  the  penaltj* 
imposed;  and  likewise  a  statement  of  all  final  judgments  establishing 
the  a])plieant 's  negligence  entered  in  any  civil  action  for  <lamages 
arising  out  (»f  the  operation  of  a  motor  vehicle. 

An  act  embodying  this  reconinicii(l;iti(in  will  he  toniid  ;is  Appendix 
r.  at  page  81  of  this  report. 
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D.  The  license  of  an  operator  or  chauffeur  should  bear  record  of 
its  suspensions  and  revocations,  and  endorsement  of  convictions  for 
violations  of  the  motor  vehicle  law. 

As  iin  incentive  to  cari'ful  (lrivin<i:  to  those  wlio  most  need  it,  tlie 
eonimittee  believes  tiuit  the  license  of  the  driver  of  a  motor  vehicle 
should  bear  the  record  of  its  having  been  suspended  or  revoked,  and 
the  endorsement  of  any  convictions  of  its  holder  for  violations  of  the 
motor  vehicle  law.  The  realization  by  a  driver  that  an  officer  sto})pin<? 
him  ui)on  the  hifjhway  for  an  obsf^rved  oflTense  ajrainst  tlie  law  will  at 
once  upon  seein<>'  liis  license^  be  ap])rise(l  of  liis  discreditable  I'ecord, 
will  act  as  a  deterrent  from  reckless  and  incautious  drivino'  as  few 
other  considerations  will. 

The  connnittee  therefore  recommends  tliat  every  driving,'  license 
issued  in  future  by  the  Division  of  Motor  Vehicles  should  bear  upon 
its  reverse  side  ap])ropriate  lines  whereon  the  justice  of  the  ])eace,  ])oliee 
judj^e  or  couit  before  whom  final  conviction  siiall  be  had,  or  by  whom 
suspension  or  revocation  sliall  be  imposed,  shall  endorse  the  date  and 
particulars  of  such  conviction,  suspension  or  revocation,  and  whereon 
the  C.'liief  of  the  Division  of  Motor  Vehicles  sliall  likewise  record  any 
suspension  or  revocation  imposed  by  Jiim. 

This  reconuuendation  of  the  committee  is  intended  to  inchuh'  tiie 
provision  that  destroyinjjf,  alteri)ifi',  erasing  or  concealino-  such  endorse- 
ment shall  be  a  mi.sdemeanor. 

An  act  embodyinfj  this  recommendation  will  be  found  as  Appendix 
('  at  pajre  82  of  this  report. 

E.  Forfeiture  of  bail  and  plea  of  guilty  should  be  equivalent  to 
conviction  under  the  motor  vehicle  law. 

Reports  have  conic  to  the  committee  of  cases  in  other  states  in  which 
it  has  lieeu  contended  that  i)lcas  of  jruilty  and  forfeitures  of  h;\\\  were 
not  convictions  within  the  jmrview  of  the  law.  Inasnuu-h  as  some  of 
the  essential  enforcement  provisions  of  the  ^lotor  Veliicle  Law,  espe- 
cially with  reirard  to  suspensions  and  revocations  of  licenses,  are  pre- 
dicated upon  convictions,  and  it  is  possible,  even  probable,  that  those 
])rovisions  may  be  evaded  under  a  technical  con.struction  of  the  term 
"conviction"  in  the  Vehicle  Act,  the  committee  deems  it  advisable  and 
reconunends  that  there  should  be  entered  in  the  act  a  declai-ation 
that  for  the  j)urposes  thereof  a  plea  of  i!;uilty  or  a  forfeiture  of  bail 
in  any  court  .shall  be  e(iuivalent  to  a  conviction  on  the  chai-ye  ])rcferred. 

An  act  end)odyiun-  this  reconnnejulation  will  be  found  as  Appendi.K  C" 
at  i>a<,'-e  82  of  this  report. 

F.  Applications  for  registration  of  a  motor  vehicle  should  be 
required  to  state  public  liability  insurance  carried  by  the  owner. 

Th(>  comDiitti'e  n-commcnds  that  in  addition  to  tb''  infoniiat  ion  now 
required  by  the  A'ehicle  Act  to  be  contained  in  applications  for  regis- 
tration of  motor  vehicles,  such  ap])lication  shall  be  i-(v|uircd  to  contain 
also  a  statement  as  to  whether  or  not  the  owner  of  the  motor  vehicle 
carries  public  liability  motor  veiiielc  insurance,  and  in  what  amount 
and  with  what  carrier. 

An  act  embodying  this  reconnnendation  will  be  found  as  Appcndi.x 
D  at  i)age  87  of  this  re|)ort. 


—  70  — 

3.  VIGOROUS,  UNREMITTING  AND  UNIFORM  ENFORCEMENT  OF  THE 
MOTOR  VEHICLE  LAW  THROUGHOUT  THE  STATE,  BY  THE 
LOCAL  POLICE  WITHIN  THEIR  JURISDICTIONS.  AND  ELSE- 
WHERE BY  STATEWIDE  MOTOR  VEHICLE  POLICE  OPERATING 
UNDER  EXCLUSIVE  STATE  CONTROL;  RIGID  INVESTIGATION  OF 
ALL  SERIOUS  ACCIDENTS:  AND.  AS  FAR  AS  MAY  BE  EFFECTED. 
UNFAILING  PROSECUTION  AND  UNIFORM  PUNISHMENT  OF 
VIOLATIONS    OF    THE    LAW. 

A.  The  committee  recommends  the  creation  of  a  statewide  motor 
vehicle  police,  under  exclusive  state  control,  to  procure  uniform  and 
effective  enforcement  of  the  Motor  Vehicle  Law. 

From  every  sifle  eoiiiplaint.s  have  been  reeeived  of  ei-ratie  enforee- 
nieiit,  {iiul  in  .some  i)laees  of  total  failure  of  enforcement  of  the  traffic 
laws  on  the  hifrlnvays  of  tlie  state.  Believinp:  that  inadetjuate  enforce- 
ment i.s  a  major  cause  of  disresi)eet  for  the  law,  and  ultimately  the 
cau.se  of  many  serious  accidents,  the  committee  wishes  to  propo.se 
means  for  better  and  more  uniform  enforcement  of  the  motor  vehicle 
law  throupliout  the  state. 

At  the  present  time  the  so-called  state  traffic  oilicers  are  nominated 
by  the  supervisors  of  tlie  .several  counties  for  a])i)ointment  by  the  chief 
of  the  state  motor  vehicle  division  for  ])atrol  of  the  hifrhways.  These 
patrolmen  are  restricted  to  their  respective  counties,  are  under  county 
regulation,  and  are  subject  to  be  deputized  by  their  county  authorities 
for  duties  not  related  to  hifihway  ))atrol  or  enforcement  of  the  jnotor 
vehicle  law.  The  state  motor  vehicle  division  has  experienced  {rreat 
difficulty  in  tryinp:  to  j::et  cooperation  in  the  execution  of  its  i)<)licies 
from  these  ])atrolmen,  who  rejrard  themselves  as  county  officers;  and  the 
public  lias  a<rain  just  recently  witnessed  the  eufrafrin};  sjx'ctacle  of  a 
jiair  of  them  defyinp:  one  of  their  state  inspectors  who  desired  a  rej>ort 
of  their  official  doinjjs. 

Law  enforcement  is  universally  ur^'ed  as  a  cure  for  traffic  ills;  and 
centralization  of  the  control  of  the  state  motor  vehicle  ])olice  for  uniform 
and  effective  law  enforcement  has  been  recommended  by  i)ractically 
every  brief  and  re|)ort  filed  with  the  conuiiittee.  and  notably  by  the 
Automobile  Club  of  .Southeiii  California,  the  California  State  Auto- 
mobile As.sociation,  the  Motor  Vehicle  Conference,  the  Committee  on 
Public  Safety,  the  Casualty  Lej^islative  Committee  and  the  Comuu)n- 
wealth  Club  of  California. 

The  last  named,  in  a  survey  conducted  by  its  traffic  hazards  section. 
re]iorted  that  the  most  important  feature  of  its  lejiislative  i)r()frram, 
looking  toward  more  adequate  enforcement  of  tlie  motor  vehicle  act. 
was  the  proposal  for  a  state  de|)artnient  of  law  enforcement,  believing 
"it  would  be  preatly  helj)ful  to  ]irovide  for  a  body  of  men  of  fine  jier- 
sonnel,  of  hipfli  morale,  tliorouphly  trained,  to  introduce  and  carry  out 
a  uniform  .set  of  rules  a])])lyinfr  from  Siskiyou  to  San  Dicfro,  and  to 
make  sure  of  their  uniform  application  by  firm  enforcement." 

The  committee  advocates  creation  of  a  distinctive  state  motor  vehicle 
l>olice  with  statewide  authority  under  definitely  centralized  control 
throufrh  a  state  bureau.  It  recommends  that  this  force  be  orpranized 
for  but  one  ]»ur])0.se.  the  cnforcinpr  of  the  police  ]irovisions  of  the  motor 
vehicle  law  in  tlie  interest  of  public  safety. 


—  71  — 

TIi<>  comraiftee  believes  that  such  exercise  of  the  police  power  of  the 
state  is  in  no  way  within  the  scope  of  the  ordinary  or  proper  purposes 
of  the  division  of  motor  vehicles.  Particularly  in  this  state,  Avhich  ranks 
second  only  to  the  state  of  New  York  in  the  number  of  registered  motor 
vehicles,  the  duties  of  the  division  have  rapidly  become  so  many  and 
so  varied  as  to  preclude  adding  to  them  the  maintenance  of  statewide 
law  enforcement  through  control  of  a  state  police. 

It  is  a  recognized  principle  of  sound  business  that  fundamentally 
different  functions  should  not  be  indiscriminately  combined  under  one 
administrative  office  or  department.  The  committee  recognizes  the 
licensing  of  mo^or  vehicles  and  their  operators,  and  supervision  of  the 
licensees  through  reports  of  accidents  and  court  convictions  and  kindred 
ref|uirements  for  guidance  in  the  issuance,  suspension  and  revocation 
of  their  licenses,  as  functions  which  are  varie  1  and  of  wide  extent,  yet 
withal  coherent;  but  to  compel  through  the  operations  of  a  force  of 
police  the  observance  of  the  motor  vehicle  law  by  some  millions  of 
drivers  is  a  matter  wholly  different  and  alien.  It  is  therefore  the  mind 
of  the  committee  that  the  proposed  state  motor  vehicle  police  will 
function  most  efficiently  if  organized  as  an  enforcement  unit  independ- 
ent of  the  division  of  motor  vehicles. 

As  the  committee  is  informed  that  a  bill  embodying  its  views  has 
been  prepared  by  the  Committee  on  Public  Safety  for  submission  to 
the  Legislature,  no  act  covering  the  subject  is  appended  to  this  report. 

B.  A  policy  of  rigid  investigation  of  motor  vehicle  accidents,  with 
unfailing  prosecution  and  punishment  of  law  violations  thereby  dis- 
closed, should  be  adopted  by  police  authorities  throughout  the  state. 

Personal  observations,  no  loss  than  study  of  rejiorts  and  statistics, 
have  convinced  the  members  of  the  Committee  that  a  great  many  auto- 
mobile accidents  can  readily  be  prevented.  It  is  within  the  experience 
of  most  men  in  this  day  that  incompotenee  and  disregard  of  the  rights 
of  othei-s  are  large  factors  in  the  production  of  these  accidents ;  both 
transform  a  useful  instrument  of  commerce  and  recreation  into  a  jugger- 
naut of  death  and  destruction,  and  both  should  be  dealth  with  promptly 
and  effectively. 

No  mistaken  sympathy  should  hinder  that  those  demonstrating  their 
incompetence  in  the  operation  of  motor  vehicles  shall,  for  the  common 
good,  be  deprived  of  the  licenses  under  which  they  operate  and  be 
relegated  to  the  learnei-s'  class;  and  the  driver,  whose  disregard  of 
others  makes  him  a  deadly  menace,  striking  fear  into  the  hearts  of  his 
fellf)w  men,  should  have  it  summarily  brought  home  to  him  that  the 
payment  of  insurance  premiums  or  damages  is  not  the  whole  price  he 
must  pay  for  his  wanton  recklessness. 

It  is  the  belief  of  the  committee  that  investigation  of  accidents  is 
the  surest  means  to  locate  such  drivers  and  to  establish  their  guilt.  The 
accident  itself  can  not  easily  bo  hidden:  and  normally  at  the  very  sug- 
gestion of  an  inquiry  by  police  authorities  the  drivers  involved  will  in 
self-defense  produce  witnesses  from  whom  the  attendant  facts  of  the 
,  accident  can  be  learned. 

The  policy  of  rigid  police  investigation  of  all  accidents  with  prose- 
cution and  [lunishment  of  all  law  violations  thereby  disclosed,  has  been 
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in  fdit'c  ill  tile  city  of  San  Dic^'o  for  sonic  niontlis  wit  17  most  satisfac- 
tory results.  It  is  prohahlc  that  the  San  Dic^o  ])olic'e  (hi  not  have  as 
much  time  left  from  their  work  in  the  investigation  and  i)revention  of 
accidents  to  devote  to  i)arkintr  ordinances,  for  exanii)le.  as  do  the  ])oliee 
of  some  othei"  cities:  hut  they  have  to  their  credit  in  tlie  very  marked 
reduction  of  deaths  and  injuries  from  automohile  accidents  a  record 
unetiualed  elsewliere  in  the  state. 

Persuaded  that  all  e.vpenditure  of  timi!  ant!  effort  entailed  in  enforce- 
ment of  this  plan  will  he  amply  .justified  hoth  by  the  direct  atlvautaf^es 
to  he  trained,  and  hy  the  indirect  benefits  that  will  accrue  from  fixiiifr 
in  tiu-  public  mind  the  idea  of  invest i^ati(»n  and  punisiniieiit  as  inex- 
oi'able  consequences  of  avoidable  accidents,  the  committee  earnestlj' 
urges  adoption  of  the  policy  by  all  California  cities,  and  by  the  new 
state  motor  veliiele  police  force  from  tlie  time  of  its  orijanization. 

C.  The  committee  recommends  for  consideration  by  the  Legis- 
lature the  proposal  to  enact  legislation  for  setting  up  traflSc  fines 
bureaus  in  incorporated  places  to  receive  pleas  of  guilty,  and  fines 
thereon,  to  minor  violations  of  traffic  laws. 

The  overci'owded  calendars  of  the  courts,  and  the  expense  ol  enurl 
procedure  and  maintenance,  jiut  many  obstacles  in  the  way  of  the 
<Miforcement  of  ti-aftic  ordinances.  On  this  subject  there  is  presented 
in  one  of  the  briefs  filed  with  the  committee  by  the  automobile  clubs 
in  the  state  the  followinjr  sujr^estion: 

"The  volume  of  trafTie  cases  comini;  b«'i"ore  local  courts  lias 
caused  such  serious  conjj:estion  in  many  courts  as  to  prevent  the 
proper  exercise  of  judicial  determination  in  individual  cases.  As 
one  method  of  relieving  such  congestion,  certain  cities  have  set 
up  tralTlie  fines  bureaus  authorized  to  accej>t  payment  «d"  fines  in 
liredetermined  amounts  for  minor  ofTenses.  Legal  question  has 
arisen  in  connection  with  the  mainleuance  of  such  bureaus,  and 
we  suggest  the  advisability  of  a|)|)iopriate  le;.'islation  clearly 
detenuiniiig  tli(>  authority  of  such   bureaus." 

The  system  seems  (piite  Icasible,  and  is  advanced  from  various  quar- 
ters as  a  means  of  freeing  the  eouits  from  the  burdensome  detail  of 
loutine  i)leadings.  If.  however,  such  bureaus  are  to  be  given  proper 
legal  status,  the  committee  believes  that  the  limits  of  their  powci-s  an<l 
their  functions  sluuild  be  clearly  defined,  and  therefore  recommends 
that  the  Legislature  give  (-(Uisiderat ion  to  the  subject  in  its  various 
imjilications. 
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4.  BROADENING  OF  LIABILITY  OF  PERSONS  PERMITTING,  OR  OTHER- 
WISE RESPONSIBLE  FOR.  NEGLIGENT  OPERATION  OF  MOTOR 
VEHICLES:  REVOCATION  OF  LICENSES  OF  PERSONS  FAILING  TO 
SATISFY  FINAL  JUDGMENTS  ESTABLISHING  THEIR  NEGLI- 
GENCE IN  THE  OPERATION  OF  MOTOR  VEHICLES;  AND  DENIAL 
OF  RELICENSING  TO  SUCH  JUDGMENT  DEBTORS  UNTIL  THEIR 
JUDGMENT  SHALL  HAVE  BEEN  SATISFIED  AND  SECURITY 
AGAINST  FUTURE   LIABILITY   SHALL  HAVE   BEEN    ESTABLISHED, 

A.  The  state,  and  its  every  county,  city  and  other  political  sub- 
division employing  any  operator  or  chauffeur,  whether  officer,  agent 
or  employee,  should  be  declared  jointly  and  severally  liable  with  such 
operator  or  chauffeur  for  any  damages  caused  by  the  latter  while 
driving  a  motor  vehicle  in  the  course  of  his  employment. 

This  recommendation  is  taken  from  the  L'uiform  ^\'lliele  Code  of  the 
Hoover  Conference,  and  has  the  support  of  local  organizations. 

Under  present  California  law,  the  state,  counties,  municipalities  and 
other  subdivisions  are  not  liabh^  for  negligence  of  their  ofifieers  and 
employees  in  operating  motor  vehicles  in  the  course  of  their  employment, 
excei)t  a  city  engaged  in  an  enterprise  other  than  governmental. 
Hecoui-se  can  I)e  had  against  the  driver,  but  this  alone  is  commonly 
inadequate,  and  no  action  will  lie  against  the  governmental  agency 
employing  him. 

Believing  this  to  be  a  further  stej)  in  placing  responsibility  where 
it  belongs,  and  in  setting  up  incentives  for  prevention  of  accidents, 
the  committee  recommends  that  where  individuals  sustain  death  oi-  are 
damaged  in  person  or  i)roi)erty  through  the  negligent  operation  of  a 
motor  vehicle  by  an  officer,  agent  or  employee  of  the  state  or  of  anj' 
county,  municipality  or  political  subdivision  in  the  state,  right  of  action 
shall  accrue  against  such  public  agency  or  body,  if  the  negligence 
occurred  while  the  officer,  agent  or  employee  was  within  the  scope  of 
his  duty,  agency  or  emjiloyment;  and  that  any  public  body  required 
to  pay  a  judgment  in  such  action  shall  have  recourse  against  the  driver 
whose  negligence  caused  the  accident. 

An  act  embodying  this  reconnnendation  will  be  fomid  as  Ap])t'ndix 
E  at  page  88  of  this  repoi-t. 

B.  The  owner  of  a  motor  vehicle  should  be  declared  liable  for 
damages  caused  by  negligence  in  the  operation  of  said  vehicle  by 
any  person  driving  it  with  the  owner's  permission,  express  or 
implied. 

Under  present  law  in  California,  the  owner  of  a  motor  vehicle  incurs 
liability  for  its  negligent  operation  only  as  follows:  When  operated  by 
the  owner;  when  ()i)erated  by  the  owner's  agent  acting  within  the 
scope  of  his  agency;  when  opei-ated  by  a  [)erson  to  whom  the  owner 
entrusts  it  knowing  that  i)erson  to  be  an  in('omi)etent  or  reckless  driver; 
and  when  operated  by  a  minor  whose  application  for  a  driving  license 
ha.s  been  signed  by  the  owner. 

Prom  this  narrow  limitation  of  the  owner's  liability  it  follow.s  that 
foo  fre<iuently  no  effectual  recourse  is  harl  by  pci-sons  injured  through 
negligent  operation  of  a  motor  vehicle  driven  by  a  member  of  the 
(uvner's  family,  or  by  another  peixon.  with  the  expi-ess  or  implied 
permission  of  the  owner. 
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l,U»»i  of  h.  iiiliifjj  for  fi.  diivhif.^  lict-.ri'Aft  and  v/iahe<i  to  be  relieved  from 
the  ItuhiJity  thfeffthy  Jrifturrcd  may  procure  «tich  relief. 

WImIc  llif  pirRciil  low  of  fhc  r-iff)l<-  f';f«t)ii.'ih'--i  liability  f'lr  rri<-  nf^li- 
{/fin('><  of  jf  lM'«'(inc(l  iiiiiior  in  opcrfitinf?  a  motor  vr^hirle,  there  Is  no 
Hlrtdilory  (»rovi«ioti  for  liiiltilif.y  in  thr  '•/)«<•  of  an  iinlifr'n.s^'rl  minor 

hilunvinc,  flid  )»rcM!iil.  law  oinitx  to  provide;  rcliof  for  a  person  who 
liHs  qiyoifl  I  III-  fijiplicfil  irtM  of  n  iriinor  for  a  drivintf  liwn.se  and  thereby 
H«WIHM('(|  lioliililv  joiiiMy  and  Mcvi-raliy  with  the  minor  for  the  latter 's 
i\Hfj\\W'f\iu\  nnd  vvlio  wiwhi-s  to  !•«•  relieved  of  fhf  liability  so  inf'urred. 

Thn  (WiiiMiiil  Iff  llifrcfotf  iffdinriif  nds  lluif  tbf  s«'ction  of  the  vphicle 
»U'I  (IfHliiiu  wiMi  llif  liffMHinj.^  nnd  liability  of  minor  drivers  bo  amendfd 
N(l  ill  Id  niipply   lllfhn  df lie icnc ifM  ;is  fullowH* 

'riihl  lbdidil\  f(»r  llif  nfj/liirrnfc  of  an  nnliffnscd  minor  in  operating 
It  miiliM'  vuliiflf  MJinll  be  impntfd  j(»intl>  Jind  sovcrally  to  the  minor 
iiiid  llif  pun  III,  Kiuii'dian  oi-  other  Ir^al  fiislodian  of  the  minor  (exfept 
I  bill  \\lifii  Ibf  nnliffiiMfd  ininur  is  opcratini?  tho  nmtor  vehicle  as  airent 
nc  fiiipli>,\ff  lijibilily  ihIihII  mIImiIi  to  tin-  principal  or  cjuployer),  subject 
to  Ibf  liquid  limil»itii>n  (d"  live  li-n  tbonsand  dollars  for  death  or  p-^rsonal 
in  hit  \   iind  one  Iboiisand  dollars  for  propirty  dama(;e:  nnd 

'I'ltiil  a  pfi'won  who  wisbi-s  to  be  relieved  from  the  liability  inenrred 
by  myninj?  the  application  cd'  a  minor  for  a  drivin?  license  shall  be  so 
•  ellf  v  \'\\  npon  WIN  in^'  appropriate  notice  to  the  <livisioii  of  motor  vehicles. 
widfb  hIwiII  thereupon  cancel  siifb  application  and  the  license  issued 
nnder  i(  |o  lln<  tuinor. 

\ii  act  embody  inu  these  reconuuendations  of  the  committee  will  be 
lonnd  as  Appendix  (i  at  paire  W  of  tliis  rt'port. 


— Tg-p- 

D.     All  driving  liCMMMI  of  perfOIMI  tgAinni  v/hfnu  t)n:t\   )Mf1(frrK-rtt 
eBtabli»hiri}^  negUaence  in  motor  Y§hieU  >■■  ■        ■ 
fchouJd  b<i  revoked  unlew  lh<;  judjfm^nt  Ik  ;        ,     ; 
Kucb  peri»oiu  ehould  ht  required  to  funii»h  »<;cunty  a»  a,i/a]n»t  public 
liability. 

No  pJjittw;  of  Uj«  j|jv<#«tij<«ti/>n  by  tbi<  t'JHnmliUif,  Uhh  b<'<'/<  «j//f«  )*<'tt<'«<b 
inj?  or  njo/';  tborooj^b  iUhti  ils  «1u<ly  of  1bi«  «|U««tion  of  IIjjwim'Jw) 
r«j«i>o/j>si(jjJiiy  for  aulomobiJ"  ;i';<j(j<';j1.«;  a/j'i  ;jo  }/rin''i|y)''  iiimniti  ouf 
mor*i  t:Uf'ir\y  ihrouj-'hout  tb'',  j*iV<«dJir«lio;j  lli«/j  Ibii*  //i'/<  tht:  pnnn 
puifMfse  of  all  thijuUiJoi  If  U'JJial'iltJia  rtjjai'Jin',1  motor  ijr.hi' l/ca  is  atul 
mvH  hti  (icAitU.'ni  prt/iuynin/n  and  yuihli'  ndftdif. 

Tbe  ('jjniiniiUn-'fi  j>o.sjIjo;j  is»  wdJ  itm/rta^ni  nt  lb^?  foihjwun/  >  .-'  '■»  pt', 
^^Vnt\i-si\i<,n  »>bo(ji/J  rM  Ji*^  Kulxy^diij^tli-xJ  t»  Uuitiihui^y,     'J  'o 

bf;  r''i;j'''Jj','j    Iv   ,,,,1    ii,t.i    ,.,..i-.:,,    i.wiivjijuaift,  n.;   •    ••'■'    ^'  '4 

for  \u'y\n":,'.  '•>,  ui  tAj.  ^, 

of  ytti'MU-h-.  y.  -   .  I.  jjji/i>-- 

«'ay«  a/j'J  Ui'  Jf  1bi< 

(•-vjl     '\>.    ri-i!i(  <i.-  ■  ■;•  ■     ;;j.'/'''y'      ■,''hi<-}<     <y  '     '» 

JIU'M^'f        'h'-n     '}'-    "     ''■     ■'.ill    fyf   l}ii.v  /'vil    wn  ,i 

>..-.,.,.-  '>f 

! j !"  ', f  j '  '  ■  -  </f- 

■  '    f'aJ  obj' '  'a*)  Vj  I  -'7/j  of 

-'>.'i'ifi>,  'T  00  h:,  /  .  .,.-..  ,.--^-.    -,    .  ••-     ,  ,.''/ri  of 

-J..,.-  :       ,  ;     ;         .  ■■■I '^ ♦■     • .1.....^       .-     'I... -It- 

jlJjr   !U</:  I-.'     ','■'   ':  ;  :     [,■  '  >-^ 

<-^ 
4 

ill  coujpJiaii'-*'  '*' 

for  ci    rc-r^o.'-l    '■',  ''If 

ojj  ttit  pan  of  '^« 

.  _.     ,.        :   lbi>5  »5ta1>',  Itif  cj- -'^ 

fjf  a  law  to  the  f oJiowiiaj^  ♦jjST*}*^  : 

1.  That  wb^-ij  <■  ^  .  .  r   .  •  :„. ....,,.i.i;..i,;...,  .  ...i:. ;,    ,;..  ,., «, 

tioju  of  a  luotoi'  vy 

aijy  eoort  iu  tbi^  -.<  ;■'« 

froitj   the  date  «a.id  .                                                                                      't 

.'■■'.  ■•* 

esii 

of  V  ,     , 

revokta. 

2.  That   after  revo'-f.^io-    '■*'   '.';'-'! -^'r^    '■•    ."■•;»'''•    ';^-v     •••    '.'v    .'.<>'•'.>>« 
should  be  i»>sued  to  .v 

'  it» 
if 
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.3.  That  such  judtrnitMit  slioiihl  hv  recjuiivd  to  hv  satisfit-il.  {iiid  sm-li 
security  aprainst  future  liability  should  he  rciiuircd  to  be  established, 
to  tile  followinjr  amounts:  hi  the  case  of  death  of  or  injury  to  one 
person,  five  thousand  dollars;  in  the  case  of  death  of  or  injury  to  more 
than  one  person  in  the  .same  accident,  ten  thousand  dollars;  in  the 
case  of  |)roperty  daniafre.  one  thousand  dollars. 

4.  That  in  establishing  the  re(piired  security  ajjainst  future  liability 
the  usual  choice  between  an  insurance  policy,  a  liability  indemnity 
bond  and  a  deposit  of  cash  should  be  permitted. 

r>.  That  ojx'ration  of  a  motor  veliiclc  after  such  revocation  of  license 
should  be  declared  a  hi<rh  niisdenieanor  and  lie  iiunishable  as  siich. 

The  committee  believes  tliat  lioth  as  an  accident  i)reveiition  iiicasui-e 
and  as  a  means  of  furtheriiifr  the  indemnification  of  innocent  victims 
of  motor  vehicle  accidents,  the  recommendation  here  proj)Osed  is  a 
long  .step  in  advance  of  similar  lejjislation  yet  enacted  in  any  other 
state  in  the  Union. 

Acts  embodyinfr  these  recoinniendations  will  be  found  as  Appendices 
('.  II  and  J  at  j)a«res  82,  91  and  9I{,  resi)ectively,  of  this  rejiort. 
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APPENDIX  A 

An  act  to  amend  section  142  of  the  California  vehicle  art,  approved 
May  30,  1923,  as  amended,  relating  to  the  creation  of  a  traffic  and 
safety  bureau  in  the  division  of  motor  vehicles,  prescribing  its  powers 
and  duties  and  making  an  appropriation  therefor;  and  to  accident 
reports. 

The  people  of  the  State  of  California  do  enact  as  follows: 

Section  1.    Section  142  of  the  California  vtOiicle  act,  approved  ^Idv 
30,  1923,  as  amended,  is  here])y  amended  to  read  as  follows : 
Sec.  142.    Accident  reports. 

(a)  The  driver  of  any  vehicle  involved  in  an  accident  residtin^  in 
injuries  or  death  to  any  person,  shall  within  twenty-four  hours  forward 
a  report  of  such  accident  to  the  division,  except  that  when  such  acci- 
dent occurs  within  an  incorporated  city  or  town  such  report  shall  he 
made  within  twenty-four  hours  to  the  police  headquarters  in  such  city 
or  town.  Every  police  department  shall  forward  every  such  repoi-t,  or 
a  copy  thereof,  so  filed  with  it  to  the  division. 

Tlie  division  may  require  drivers  involved  in  accidents  to  file  supple 
mental  reports  and  may  require  witnesses  of  accidents  to  render  re|)()i'ts 
to  it  upon  forms  furnished  hy  it  whenever  the  orijjinal  report  is  insuffi- 
cient in  the  opinion  of  the  division.  Such  report  shall  be  without 
prejudice,  .shall  be  for  the  information  of  the  division  and  the  fact 
that  such  reports  have  been  so  made  shall  be  admi.ssible  in  evidence 
solely  to  prove  a  compliance  with  this  section,  but  no  such  report  or 
any  part  thereof,  shall  be  admissible  in  evidence  for  any  other  purpo.se 
in  any  trial,  civil  or  criminal,  arising  out  of  such  accident. 

(b)  The  division  shall  prepare  and  may  supply  to  police  and  sheriff 
offices  and  other  suitable  agencies,  forms  for  accident  reports  calling  for 
sufficiently  detailed  information  to  disclo.se  with  reference  to  a  highway 
accident  the  cause,  conditions  then  existing  and  the  persons  and 
vehicles  involved. 

The  division  shall  receive  accident  reports  required  to  be  made  by 
this  act  and  shall  tabulate  and  analyze  such  reports  and  publish 
annually,  or  at  more  frequent  intervals,  statistical  infoi-mation  ba.sed 
thereon  as  to  the  number,  cause  and  location  of  highway  accidents. 

(c)  There  is  hereby  created  a  bureau  to  be  known  as  the  traffic  and 
safety  bureau  of  the  division  of  motor  vehicles.  The  superintendent  of 
the  bureau  shall  be  appointed  by  the  chief  of  the  division  of  motor 
vehicles  and  shall  hold  ofTice  at  the  pleasure  of,  and  receive  a  salary  to 
be  fixed  by,  the  chief  of  the  division  of  motor  vehicles  with  the  approval 
of  the  department  of  finance. 

(d)  The  bureau  herein  created  shall  assume  mII  df  tlic  duties  now 
imposed  upon  tiie  division  of  motor  vehicles  I'elating  to  traffic  accident 
statistics,  reports  and  infornuition  and  such  closely  nllied  duties,  as 
the  chief  of  .said  division  may  designate:  and  shall  nuike  a  thorough 
research  and  study  of  the  causes  of  traffic  accidents  and  the  solution 
of  traffic  problems;  and  .shall  i)iesent  to  the  Legislature  at  each  session 
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thereof  its  rccomiiiendations  for  ))n'V(Miti()n  of  traffic  accidents  in  the 
interest  of  i)ul>Iie  safety.  In  fiallierinj;  information,  re|)(H"ts  and  sta- 
tistics the  bureau  shall  have  full  aulhorily  to  call  upoji  any  officer, 
agent  or  employee  of  the  state,  or  of  any  political  subdivision  thereof, 
to  furnish  to  said  bureau  all  information,  reports  and  statistics  whieli 
the  bureau  nuiy  desire.  Such  infornuit ion,  reports  or  statisties  must 
be  furnislu'd  l)y  the  (ttllieer,  HiU'UX  or  employee  when  called  u|)(in  when 
and  in  such  manner  as  the  buivau  mav  order  or  direct. 
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APPENDIX  B 

Ail  act  to  onmiil  section  61  of  the  California  vehicle  act,  approved  May 
30,  1923,  as  amended,  relating  to  applications  for  operators'  and 
chauffeurs'  licenses. 

The  people  of  the  State  of  (Uilifurnia  do  einuA  as  follows: 

Section  1.  Si-ction  (51  of  the  (Jalifornia  vehicle  act,  aijproved  May 
30,  1923,  as  amended,  is  hereby  amended  to  read  as  follows : 

Sec.  61.  (a)  Every  application  for  an  operator's  or  chaiiifeur's 
license  shall  be  made  upon  the  api)r()ved  form  furnislied  by  the  division 
and  shall  state  whether  the  application  is  for  an  operatoT-'s  license  or 
a  chauffeur's  license. 

Every  application  slmll  also  contain  the  name,  af<c,  sex,  and  the  resi- 
dence address  of  tlie  applicant,  and  whether  or  not  the  applicant  has 
heretofore  been  licensed  as  an  operator  or  cliauffeur  and  if  so  when  and 
by  wliat  state,  and  whether  or  not  such  license  has  ever  lieen  suspended 
or  revoked  and  if  so  tlie  date  of  and  reason  for  such  suspension  or 
revocation ;  and  shall  also  state  whether  or  not  the  applicant  lias  ever 
been  convicted  or  fined  for  any  violation  of  this  act  and  if  so  the  total 
number  of  times  so  convicted,  or  fined,  the  nature  of  each  such  convic- 
tion or  violation  for  which  fined,  the  name  of  the  court  in  which  each 
conviction  was  had,  or  fine  imposed,  and  the  approximate  date  of  each; 
and  also  whether  or  not  any  judgment  has  ever  l)een  recovered,  in  cfny 
court,  against  the  applicant  for  injury  either  to  i)erson  oi-  property, 
cau.sed  by  the  operation  of  any  motor  vehicle,  together  Avith  the  nature 
of  each  such  judgment,  the  amount  thereof,  the  court  in  which  recov- 
ered, the  ai)proximate  date  thereof,  and  whether  or  not  each  such  judg- 
ment has  been  satisfied. 

{h)  Every  ai)plication  shall  be  vei'ified  l)y  the  applicant  before  a 
person  authorized  to  administer  oaths  and  for  the  purposes  of  this 
.section  otheei-s  and  employees  of  the  division  are  hereby  authorized  to 
administei-  oaths  \vitiu)ut  fee  and  tlie  applications  in  addition  to  the 
foregoing  nuitters,  shall  contain  a  statement  as  to  the  (pudilieations  of 
the  applicant  foi-  a  license,  including  a  .statement  as  to  the  condition 
of  the  ap])licant's  hearing  and  eyesight  and  whether  such  ])erson  has 
the  normal  use  of  both  hands  and  both  feet  or  has  ever  been  afflicted 
with  epilep.sy,  jjaralysis,  insanity  or  other  disability  or  diseas(>  affecting 
sucli  i)erson's  ability  to  exercise  reasonable  and  ordinary  control  over 
a  motor  vehicle  while  operating  the  same  upon  a  public  highway  and 
whether  such  person  has  previously  operated  any  motor  vehicle  and  if 
so,  foi-  what  length  of  time,  and  whetluT  such  person  is  alile  to  under- 
stand highway  warning  and  direction  signs. 
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APPENDIX  C 

An  act  to  amend  sections  51,  66,  72  and  73  of  the  California  vehicle  act 
approved  May  30,  1923,  as  amended,  relating  to  the  issuance,  revo- 
cation and  suspensio7i  of  licenses  and  registration  of  motor  vehicles. 

The  people  of  the  State  of  California  do  enact  as  follows: 

Section  1.  Section  51  of  the  California  vehicle  act  approved  May 
30,  1923,  as  amended,  is  hereby  amended  to  read  as  follows: 

Sec.  51.  Failure  to  register  or  unlawful  use — Penalties.  It  shall  be 
unlawful  and  constitute  a  misdemeanor  for  any  person  to  commit  any 
of  the  following  acts: 

First — To  operate  or  for  the  owner  thereof  to  knowingly  permit  the 
operation  of  any  motor  vehicle,  trailer  or  semi-trailer  upon  a  public 
highway  which  sliall  not  be  registered  or  for  which  the  registration  fees 
have  not  been  paid,  when  and  as  required  by  the  provisions  of  this  act; 

Second — To  operate  or  for  the  owner  thereof  to  knowingly  permit 
the  operation  of  any  vehicle  uidess  there  shall  be  attached  thereto  and 
displayed  thereon  when  and  as  re(iuiretl  by  this  act  the  registration  cer- 
tificate and  registration  plates  or  plate  assigned  theix'to  by  the  division 
for  the  current  registration  year; 

Third — To  display  or  cause  or  permit  to  be  displayed  or  have  in 
possession  any  canceled,  revoked,  suspended,  altered  or  fictitious  certif- 
icate of  registration  or  ownersliip,  number  plate  or  operator's  or  chauf- 
feur's license  as  the  same  are  respectively  provided  in  this  act; 

Fourth — To  lend  to  or  knowingly  to  permit  the  use  of  by  one  not 
entitled  thereto  any  certificate  of  registration  or  ownership,  number 
plate  or  operator's  or  cliautVeur's  license  i-ssued  to  the  person  .so  lending 
or  permitting  the  use  thereof; 

Fifth — To  disjjlay  or  to  re|)r('sent  as  one's  own,  any  operator's  or 
chauffeur's  license  not  issued  to  the  person  so  displaying  the  same; 

Sixth — To  fail  or  refuse  to  surrender  to  the  division,  upon  demand, 
any  certificate  of  registration  or  ownership,  number  i)late  or  operator's 
or  chauffeur's  license  which  has  been  suspended,  canceled  or  revoked 
as  in  this  act  provided ; 

Seventh — To  use  a  false  or  fictitious  name  in  any  application  for  the 
registration  of  any  vehicle  or  for  an  operator's  or  chaulTeur's  license, 
or  to  knowingly  make  a  false  statement  or  to  knowingly  conceal  a 
material  fact  or  otherwise  commit  a  fraud  in  any  such  application ; 

Eighth — To  alter,  or  to  erase,  or  to  remove  from  any  ojierator's  or 
chauffeur's  license  certificate  any  endorsement  thereon  of  any  revo- 
cation, suspension,  conviction,  or  fine,  made  by  order  of  court,  or  of  the 
division  of  motor  vehicles. 

Sec.  2.     Section  66  of  said  act  is  hereby  amended  to  read  as  follows: 

Sec.  66.  (a)  The  division  shall  issue  to  every  person  licensed  as  an 
operator,  an  operator's  license,  and  to  every  person  licen.sed  as  a  chauf- 
feur, a  chauffeur's  license. 
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(b)  Every  such  license  shall  bear  thereon  the  distinguishing  number 
assigned  to  the  applicant  and  shall  contain  the  name,  age,  and  residence 
address  of  the  ])erson  to  whom  the  license  is  issued  and  a  brief  descrip- 
tion of  such  person  for  the  purpose  of  identification,  and  shall  also 
contain  a  space  for  the  signature  of  the  licensee;  aiul  thereafter  there 
shall  he  endorsed  thereon  a  record  of  each  revocation  and  sus])ension 
thereof  by  the  court  so  revoking  or  suspending  and  of  eacii  violation  of 
this  act  in  which  conviction  was  had  or  fine  imposed  when  license  was 
not  revoked  or  suspended ;  and  when  suspended  or  revoked  by  the 
division  of  motor  vehicles  a  record  thereof  shall  be  endorsed  thereon  by 
the  division. 

Sec.  3.  Section  72  of  said  act  is  hereby  amended  to  read  as  follows : 
Sec.  72.  (a)  Whenever  any  person  holding  an  operator's  or  chauf- 
feur's license  shall  be  convicted  of  a  violation  of  section  113  or  121  of 
this  act  prohibiting  speeding  or  reckless  driving,  the  court  may  in  its 
discretion  suspend  the  license  of  such  person  for  a  period  not  to  exceed 
thirty  days  ui)on  a  first  conviction,  for  a  period  not  to  exceed  sixty  days 
upon  a  second  conviction  and  for  a  period  not  to  exceed  twelve  months 
for  a  third  or  subsequent  conviction. 

(6)  Whenever  any  person  holding  an  operator's  or  chauffeur's  license 
shall  be  convicted  of  a  violation  of  section  112  of  this  act  declaring  it 
unhnvful  to  drive  a  vehicle  while  intoxicated  the  court  shall  suspend 
the  license  of  such  ])erson  for  a  period  of  one  year  and  shall  innnediately 
thereafter  notify  the  division  of  such  conviction  and  suspension  and 
shall  revoke  such  license  upon  a  second  conviction. 

(c)  Conviction  had  prior  to  the  time  this  act  takes  effect  shall  not  be 
considered  in  determining  the  number  of  convictions  hereinbefore 
referred  to. 

(d)  Whenever  any  court  shall  suspend  an  operator's  or  chauffeur's 
licen.se  as  in  this  section  provided,  the  court  shall  require  such  license 
certificate  to  be  produced  and  surrendered  to  the  court,  and  the  court 
shall  retain  such  license  certificate  during  the  period  of  suspension, 
returning  the  same  to  the  owner  at  the  end  of  such  period,  only,  how- 
ever, after  a  record  of  such  suspension  has  been  endorsed  thereon  by 
order  of  the  court. 

{c)  In  ca.se  of  any  conviction  had  or  fine  imposed  for  any  violation 
of  this  act  the  court  shall  endorse  a  record  thereof  upon  the  operator's 
or  chauffeur's  license,  as  the  case  may  be,  whether  such  license  was 
suspended  as  provided  in  paragraph  (d)  of  this  section,  or  not. 

Sec.  4.  Section  73  of  said  act  is  herebj'  amended  to  read  as  follows: 
Sec  73.  (a)  The  division  shall  forthwith  revoke  the  license  of  any 
person,  for  a  period  of  twelve  months,  ui)on  receiving  satisfactory  evi- 
dence of  the  conviction,  or  of  the  entry  of  a  plea  of  guilty  and  sentence 
thereupon,  or  of  the  forfeiture  of  bail  of  any  such  person,  charged  with 
the  commission  of  any  of  the  following  crimes : 

(1)  Man.slaughter,  resulting  from  the  operation  of  a  motor  vehicle. 

(2)  Any  crime  constituting  a  felony  under  the  (California  vehicle  act 
or  of  any  other  felony  in  llic  commission  of  which  a  motor  vehicle 
is  used. 

(3)  Convictions  upon  three  charges  of  reckless  driving  all  within  a 
period  of  twelve  months  from  the  time  of  the  first  conviction. 
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(h)  The  division  may  conduct  an  invest i<?ation  and  hearing  to  deter- 
mine whether  the  license  of  an  operator  or  clianffour  shall  be  suspended 
or  revoked  in  any  of  the  following  events : 

(1)  Ui)on  receiving  a  verified  complaint  that  any  person  is  afflicted 
with  such  mental  or  physical  infirmities  or  disabilities  as  would  consti- 
tute ground  for  refusal  of  a  license  under  this  act. 

(2)  Upon  receiving  a  verified  complaint  that  any  person  has  driven 
a  motor  vehicle  in  a  reckless  or  negligent  manner,  and  has  thereby 
caused  death  or  injury  to  any  person  or  serious  damage  to  i)roj)erty  and 
ui)on  investigation  following  such  eoiuplaiut,  inquiry  shall  be  made,  and 
the  division  shall  have  jurisdiction  to  detenuiue  whether  the  license  of 
any  operator  or  chaull'eur  involved  in  or  contributing  to  such  accident 
shall  be  suspended  or  revoked,  and  no  testimony  or  record  of  suspension 
or  revocation  of  a  license  by  the  division  followiujr  such  comj)laint  shall 
be  admissil)le  as  evidence  in  any  court  in  any  action  at  law  for  negli- 
gence arising  out  of  or  involving  such  accident,  nor  shall  any  testimony 
or  record  of  a  conviction  of  any  person  of  a  misdemeanor  under  the 
California  vehicle  act  be  admissible  as  evidence  in  a  civil  action  brought 
against  the  person  so  convicted. 

(.'])  Upon  receiving  a  verified  complaint  that  an  ojierator  or  chauffeur 
is  an  habitiuil  reckless,  negligent  or  incompetent  driver  of  any  motor 
vehicle. 

(c)  The  chief  of  the  division  shall  determine  the  sufficiency  of  any 
com])laint  filed  hereunder,  and  in  his  discretion  shall  have  power  to  set 
a  time  for  hearing  in  the  county  wherein  the  person  comi)lained  of  shall 
reside,  and  such  i)erson  shall  be  entitled  to  at  least  ten  days'  previous 
notice  of  such  hearing  from  the  division  and  such  hearing  shall  be 
held  by  the  chief  of  the  division  or  by  any  person  or  persons  not  exceed- 
ing three,  officers  or  employees  of  the  division  whom  he  may  designate. 

(d)  The  chief  of  the  division  or  the  i)erson  or  persons  designated  by 
him  and  holding  such  hearing  may  summon  witnesses  in  behalf  of  the 
stale  and  such  witnesses  as  may  be  designated  by  the  person  under 
investigation,  and  may  administer  oaths  and  take  testimony  or  cau.se 
depositions  to  be  taken,  and  the  supreme  court,  any  district  court  of 
appeal  or  any  su])ei-ior  court  shall  have  jurisdiction  upon  the  application 
of  the  division  to  enforce  all  lawful  orders  of  the  divisioii  under  this 
.section.  The  failure  of  the  respondent  to  aiii»ear  at  the  tiiui'  and  place 
of  hearing  after  notice,  as  jjrovided  in  this  section,  .shall  not  prevent 
the  hearing,  the  taking  of  testimojiy  and  determination  (if  the  matter 
as  herein  provided.  The  fees  for  the  attendance  and  travel  of  witncs.ses 
shall  be  the  same  as  for  witnesses  before  the  su]ierior  court  and  shall  be 
paid  by  the  state  upon  tlemand  by  the  division  filed  with  the  controller. 

(f )  Upon  the  conclusion  of  such  hearing,  the  chief  of  the  division  or 
the  person  or  persons  holding  such  hearing  on  his  behalf  shall  prepare 
findings  based  ujion  the  evidence  i-eceived  and  considered.  If  the  find- 
ings are  to  the  effect  that  the  person  referred  to  therein  is  incompetent  or 
is  unfit  to  operate  a  motor  vehicle  upon  any  of  the  grounds  U]ion  which 
license  might  be  refused,  as  stated  in  this  act.  the  chief  of  the  division 
upon  a  review  of  such  fiiulings  shall  have  authority  to  forthwith  revoke 
the  license  of  such  jierson.  or  if  the  findings  are  to  the  effect  that  the 
person  therein  referred  to  has  by  reason  of  negligent  or  reckless  driving 
endangered  life,  limb  or  property  or  has  thereby  caused  lo.ss  of  life  or 
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injury  to  person  or  property,  the  chief  of  the  division  upon  a  review 
of  such  findings  shall  have  power  to  suspend  the  license  of  such  person 
tor  a  period  not  exceeding  six  months,  or  may  revoke  such  license,  and 
in  either  event  sliall  reifuire  that  such  license  certificate  and  any  chauf- 
feur's badge  issued  1o  such  person  be  surrendered  to  the  division. 

(/)  Upon  the  expiration  of  the  period  of  the  suspension  of  any  license 
as  hereinbefore  in  this  section  provided  for,  the  division  shall  return  to 
I  lie  licensee  his  license  certificate,  or  in  its  discretion  may  issue  to  him 
a  new  certificate;  and  in  like  manner  the  division  shall  return  to  any 
chaulreui'.  whose  license  badge  and  certificate  may  have  been  forwarded 
to  the  division  upon  susi^ension  of  his  license,  such  license  badge  and 
certificate,  or  issue  to  such  licensee  a  new  badge  and  certificate;  pro- 
vided, however,  that  a  record  of  such  susi)ension  shall  be  first  endorsed, 
by  the  division,  on  each  such  certificate. 

((/)  The  operator's  or  chauffeur's  license  and  all  of  the  registration 
certificates,  of  any  ])erson,  in  the  event  of  his  failure  to  satisfy  every 
judgment  within  fifteen  days  from  the  time  it  shall  have  become  final, 
rendei-ed  against  him  by  a  court  of  competent  jurisdiction  in  this  or  any 
other  state,  or  in  a  district  court  of  the  United  States,  for  damages  on 
account  of  personal  injury,  or  damages  to  property  in  excess  of  one 
hundred  dollars,  resulting  from  the  ownership  or  operation  of  a  motor 
vehicle  by  him,  his  agent,  or  any  other  per.son  with  the  express  or 
implied  consent  of  the  owner,  shall  be  forthwith  suspended  by  the  chief 
of  the  division  of  motor  vehicles,  upon  receiving  a  certified  copy  of  such 
final  judgment  or  judgments  from  the  court  in  which  the  same  ai'c 
rendered  and  shall  remain  so  susi)ended  and  shall  not  be  renewed  nor 
shall  any  other  motor  vehicle  be  thereafter  registered  in  his  name  while 
any  such  judgment  remains  unsatisfied  and  subsisting,  and  until  the 
.said  person  gives  ]n"Oof  of  his  ability  to  resi)ond  in  damages,  as  defined 
in  .section  36]  of  this  act,  for  future  accidents.  Tt  shall  bi-  the  duly  of 
the  court  in  which  any  such  judgment  is  rendered  to  forward  imme- 
diately to  such  chief  of  the  division  of  motor  vehicles  a  certified  copy  of 
.such  judgment  or  a  transcript  thereof.  In  the  event  the  defendant  is  a 
nonresident  it  is  the  duty  of  the  chief  of  the  division  of  motor  vehicles 
to  transmit  to  the  commissioner  of  motor  vehicles  of  the  state  of  Avhich 
the  defendant  is  a  resident  a  certified  copy  of  the  said  judgmcjit.  If 
after  such  ])roof  has  been  given,  any  other  such  judgment  shall  bo 
recovered  against  such  person,  for  any  accident  occurring  before  such 
proof  was  furnished,  such  license  and  certificates  shall  again  be  and 
I'emain  suspended  while  any  such  j\ulgment  remains  unsatisfied  and 
subsisting;  provided,  however,  that 

(1)  When  five  thousand  dollars  has  been  credited  upon  any  judgment 
or  judgments  rendered  in  excess  of  that  amount  for  personal  injury  to 
or  the  death  of  one  person  as  the  result  of  any  one  accident,  or 

(2)  When  subject  to  the  limit  of  five  thou-sand  dollars  for  each 
person,  the  sum  of  ten  thousand  dollars  has  been  credited  upon  any 
judgments  rendered  in  excess  of  that  amount  for  per.sonal  injury  to  or 
the  death  of  more  than  one  person  as  the  result  of  any  one  accident,  or 

(3)  When  one  thousand  dollars  has  been  credited  upon  any  judg- 
ment or  judgments  rendered  in  excess  of  that  amount  for  damage  to 
property  as  the  result  of  any  one  accident,  resulting  from  the  ownership 
or  operation  of  a  motor  vehicle  by  such  judgment  debtor,  his  agent  or 
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any  other  person,  with  his  express  or  implied  consent,  then  and  in  such 
event,  such  i)Hynient  or  payments  shall  be  deemed  a  satisfaction  of  such 
jud{?ment  or  judjjments  foi-  the  purposes  of  this  section  onlj-. 

If  any  such  motor  vehicle  owium-  or  operator  shall  not  be  a  resident  of 
this  state,  the  i)rivile<;c  of  oi)eratin<;  any  motor  vehicle  in  this  state  and 
the  ])rivilege  of  operation  ^vitllin  the  state  of  any  motor  vehicle  owned  by 
him  sliall  be  withdrawn,  while  any  final  judjrtnent  procured  ajjaiust  him 
for  damau'es.  includin<r  persoiud  injury  or  death  caused  by  the  oper- 
iitioii  of  any  motor  vehicle,  in  this  state  or  elsewhere,  shall  be  unsatisfied 
and  subsisting,  and  until  he  shall  have  given  proof  of  his  ability  to 
respond  in  damages  foi-  f\iture  accidents  as  prescribed  in  section  36^ 
of  this  act. 
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APPENDIX  D. 

An  act  to  amend  section  36  of  the  California  vehicle  act,  approved 
May  30,  1923,  as  amended,  relatinQ  to  the  applications  for  registra- 
tions of  motor  vehicles. 

The  people  of  the  State  of  California  do  enact  as  follows: 

Section  1.  Section  36  of  the  California  vehicle  act,  approved  May  30, 
1923,  as  amended,  is  hereby  amended  to  read  as  follows : 

Sec.  36.  (a)  Eveiy  owner  of  a  motor  vehicle,  trailer  or  semi-trailer 
which  shall  be  operated  upon  the  public  highwa3's  of  this  state  shall 
for  each  such  vehicle  owned,  excei)t  as  herein  othei'wise  provided,  apply 
to  the  division  for  the  rejri.stration  thereof. 

(h)  Application  for  the  registration  of  a  vehicle  herein  required  to 
be  registered  sliall  be  made  upon  the  apjiropriate  form  furnished  by 
the  division  and  shall  contain  the  name  and  address  of  the  owner  and 
legal  oAvner,  also  a  description  of  the  vehicle,  including  the  name  of  the 
maker,  the  motor  number,  the  date  first  sold  by  the  manufacturer  or 
dealer  to  the  consumer  and  .such  further  description  of  the  vehicle  as 
shall  be  called  for  in  the  form,  and  such  other  information  as  may  be 
required  by  the  division. 

(c)  In  the  event  that  the  vehicle  to  be  registered  should  be  a  speciallj^ 
constructed,  reconstructed  or  an  ini])orted  vehicle,  such  fact  shall  be 
stated  in  tlie  application,  and  ui)on  the  registration  of  every  imported 
motor  vehicle  wliicli  has  been  registered  theretofore  in  any  other  state 
or  country,  the  owner  shall  surrender  to  the  division  all  number  plates, 
.seals,  certificates  of  registration  or  other  evidences  of  such  former  regis- 
tration as  may  be  in  the  applicant's  possession  or  control. 

(d)  The  provisions  of  this  act  requiring  the  registration  of  certain 
vehicles  shall  not  apply  to  special  mobile  equipment  nor  to  implements 
of  husbandry  temporarily  drawn,  moved  or  otherwise  propelled  upon 
the  public  highways. 

(e)  The  application  herein  provided  for  shall  be  accompanied  by  a 
statement  as  to  the  amount  of  Y)ublic  liability  motor  vehicle  insurance 
can-ied  by  the  applicant,  if  any,  and  the  name  of  the  insurance  carrier 
thereof. 


APPENDIX  E. 

An  act  to  add  a  new  section  to  the  Civil  Code  to  be  numbircd  1714{, 
relating  to  negligence  upon  the  part  of  state  and  suhardinafc  officers, 
agents  and  employees. 

Thr  jxople  of  the  State  of  California  do  enact  as  follows: 

Skction  1.  A  now  section  is  hereby  added  to  the  Civil  Code  to  be 
iimnbered  1714J  and  to  read  as  follows: 

1714i.  Hereafter  the  state,  county  and  each  and  every  other  political 
subdivision  thereof,  shall  be  i-esponsible  to  every  i)ers()n  Avho  sustains 
any  damafie  by  reason  of  death,  or  injury  to  i)erson  or  i)ropert3',  as  a 
result  of  the  nef;li<rent  operation  of  a  motor  vehicle,  by  any  officer, 
ajrent,  or  other  eniph)yee  of  the  state,  county  or  otlier  political  sub- 
division thereof,  as  ihe  ease  nuiy  be;  and  such  i)erson  may  sue  the  state, 
county,  or  other  political  subdivision,  as  the  case  may  be,  in  any  court 
of  competent  jurisdiction  in  this  state,  in  the  manner  directed  by  law. 
In  every  case  where  a  recovery  is  had  under  the  provisions  of  this 
section  against  the  state,  county  or  other  political  subdivision  thereof, 
the  state,  county,  or  other  political  subdivision,  shall  be  subrogated  to 
all  the  rights  of  the  person  injured,  against  the  oflicer,  agent  or  other 
employee,  as  the  case  may  be,  and  may  recover,  from  such  officer,  agent 
or  other  employee,  the  total  amount  of  any  judgment  and  costs  recovered 
against  the  state,  county  or  other  political  subdivision,  in  such  case 
together  with  costs  tlxM-ein. 
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APPENDIX  P. 

An  act  to  add  a  new  section  to  the  Civil  Code  to  he  numbered  1714\, 
relating  to  negligence. 

The  people  of  the  State  of  California  do  enact  as  follows: 

Section  1.  A  new  section  is  hereby  iulded  to  the  Civil  Code  to  be 
niuubered  1714^  and  to  read  as  follows: 

17141^.  Every  owner  or  legally  registered  possessor  of  a  motor 
vehicle  is  responsible  in  damages,  for  the  death,  or  injuiy  to  the  person 
or  property,  of  another,  occasioned  by  the  want  of  ordinary  care  or 
skill  in  the  management  thereof,  by  him,  his  minor  child  (legally  under 
his  care  and  custody),  his  agent,  or  any  other  person  operating  the 
motor  vehicle  with  the  express  or  implied  consent  of  the  owner  or  legally 
registered  possessor,  as  the  case  may  be. 
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APPENDIX  G. 

An  act  to  amend  section  62  of  the  California  vehicle  act,  approved 
May  30,  li)23,  as  amended,  relating  to  application  for  operator's  and 
chauffeur's  license,  and  to  the  liability  of  a  parent,  guardian,  or 
employer  for  negligence  of  a  minor  in  the  operation  of  a  motor 
vehicle. 

The  people  of  the  State  of  California  do  enact  as  follows: 

Section  1.  Section  62  of  the  California  veliicle  act,  approved  ^lay 
30,  1923,  as  amended,  is  liereby  amended  to  read  as  follows: 

See.  62.  (o)  The  application  to  the  division  of  any  minor  lor  an 
operator's  license  shall  not  be  f^ranted  unless  such  application  is  signed 
by  both  the  father  and  mother  of  the  applicant  if  both  the  father  and 
mother  are  living  and  have  custody  of  the  applicant,  otherwise  by  the 
parent,  guardian,  em]iloyer  or  other  person  having  the  custody  of  such 
minor. 

(h)  Any  negligence  of  a  minor  so  licensed  in  driving  a  motor  vehicle 
upon  a  ])ublic  highway  shall  be  imputed  to  the  jierson  or  persons  who 
shall  have  signed  tlie  application  of  such  minor  for  said  license,  which 
])er.son  or  persons  shall  be  jointly  and  severally  liable  with  such  minor 
for  any  damages  caused  by  such  negligence. 

(c)  Any  ])erson  who  shall  have  signed  the  ai)i)lication  of  a  minor  for 
an  operator's  license  under  this  section  aiul  who  desires  to  be  relieved 
from  the  joint  and  several  liability  imposed  by  reason  of  having  signed 
such  api)lication,  may  notify  the  division  of  such  fact  and  thereupon 
the  division  shall  cancel  the  license  of  such  minor  and  thereafter  the 
said  person  who  originally  signed  the  application  shall  be  relieved  from 
the  liability  imposed  in  subdivisons  (a)  and  (b)  of  this  section,  on 
account  of  subsequent  negligent  operation  of  a  motor  vehicle  by  said 
minor.  Any  minor  whose  license  lias  been  canceled  as  above  i^rovided 
may  obtain  a  new  license  only  by  making  a  new  apiilication  under  the 
conditions  set  forth  in  subdivisions  (*7)  and  (b)  of  this  section. 

(d)  Also  any  negligence  of  a  minor,  whether  licensed  or  not  under 
this  act,  in  driving  a  motor  vehicle  upon  a  public  highway  with  the 
express  or  implied  permission  of  a  parent  or  parents  having  custody  of 
such  minor,  shall  be  imjiuted  to  such  parent  or  parents,  who  shall  be 
jointly  and  severally  liable  with  such  minor  for  any  damages  caused 
by  such  negligence,  except  in  the  event  the  minor  is  driving  a  motor 
vehicle  owned  by  an  employer  who  is  other  than  the  parent  or  parents. 

(e)  Unless  the  minor  be  acting  as  the  agent  of  a  parent,  guardian 
or  employer,  such  parent,  guardian  or  employer,  as  the  ca.se  may  be, 
shall  not  incur  liability  under  this  section  in  any  amount  exceeding  five 
thousand  dollars  for  injury  or  death  to  one  person  or  ten  thousand 
dollars  for  injury  or  death  of  more  than  one  person  in  any  one  accident 
or  one  thousand  dollars  for  damage  to  property  in  any  one  accident. 
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APPENDIX  H 

An  act  to  add  two  new  secfious  to  the  California  vehicle  act, 
approved  May  30,  1923,  as  amended,  to  be  numb(red  36\  and  36'i, 
relatin(j  to  registration  of  motor  vehicles. 

The  people  of  the  State  of  California  do  enact  as  follows: 

Section-  1.  A  now  section  is  hereby  added  to  the  California  vehicle 
act,  approved  ^lay  30,  1923,  as  amended,  to  be  nnnibered  36i  and  to 
read  as  follows: 

Sec.  36J.  Proof  of  ability  to  respond  in  daniapres  when  required 
by  this  act,  shall  mean  proof  of  ability  to  respond  in  damages,  result- 
inof  from  the  ownership,  or  operation,  of  a  motor  vehicle,  and  arising 
by  reason  of  personal  injury  to,  or  death  of,  any  one  person,  of  at 
least  five  thousand  dollars,  and,  subject  to  the  limit  of  five  thousand 
dollars  for  each  person  injured  or  killed,  of  at  least  ten  thousand  dollars 
For  such  injui-y  to,  or  the  death  of,  two  or  more  persons  in  any  one 
accident,  and  for  damage  to  property  (in  excess  of  one  hundred 
dollars)  of  at  least  one  thousand  dollars  resulting  from  any  one 
accident.  Such  proof  of  ability  to  respond  in  damages  may  be  given 
either  by 

(1)  The  written  certificate  or  certificates  of  any  insurance  carrier 
duly  authorized  to  do  business  within  the  state,  that  it  has  i.ssued  to  or 
for  the  benefit  of  the  person  named  therein  a  motor  veliicle  liability 
policy  or  policies  as  defined  in  section  36if  of  this  act,  which,  at  the 
date  of  said  certificate  or  certificates  is  in  full  force  and  effect,  and 
designating  therein  ])y  explicit  de.scription  or  by  other  appropriate 
reference  all  motor  vehicles  witli  respect  to  wliich  coverage  is  granted 
by  the  policy  certified  to.  The  chief  of  the  di\'ision  of  motor  vehicles 
shall  not  accept  any  certificate  or  certificates  unless  the  same  shall  cover 
all  motor  veliicles  registered  in  the;  name  of  the  person  furnishing  such 
proof.  Additional  certificates  as  aforesaid  shall  be  required  as  a  con- 
dition precedent  to  the  registration  of  any  additional  motor  vehicle  or 
motor  vehicles  in  the  name  of  such  person  recjuired  to  furnish  proof 
as  aforesaid.  Said  certificate  or  certificates  shall  certify  that  the  motor 
vehicle  liability  policy  or  policies  therein  cited  shall  not  be  canceled 
except  upon  ten  days  prior  written  notice  thereof  to  the  chief  of  the 
division  of  motor  vehicles;  or 

(2^  The  bond  of  a  surety  company  duly  authorized  to  do  business 
within  the  state  or  a  bond  of  individual  sureties  each  owning  unencum- 
bered real  estate  approved  by  a  jiulge  of  a  court  of  record  which  such 
bond  shall  be  conditioned  for  the  payment  of  the  amount  specified  in 
this  section,  and  providing  for  the  entry  of  judgment  on  motion  of  the 
state  in  favor  of  any  holder  of  any  final  judgment  on  account  of 
damage  to  property  over  one  hundred  dollars  in  amount,  or  injury  to 
any  person  caused  by  the  operation  of  such  person's  motor  vehicle,  in 
the  same  manner  as  provided  in  section  942  of  the  Code  of  Civil  Pro- 
cedure for  tli(>  entry  of  judgment  upon  appeal  bonds;  or 
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(3)  Evidence  presented  to  the  chief  of  the  division  of  motor  vehicles 
of  a  deposit  by  siieh  person  with  the  state  treasurer  of  a  sum  of  money, 
the  amount  of  which  money  shall  be  eleven  thousand  dollars.  But  the 
chief  of  the  division  of  motor  vehicles  shall  not  accept  a  deposit  of 
money  where  any  judprment  or  judgments  theretofore  recovered  ajjainst 
such  i)erson  as  a  result  of  damages  arising  from  tiie  operation  of  any 
motor  veliieic  shall  not  imve  been  paid  in  full.  The  treasurer  of  the 
state  sludl  accept  any  such  deposit  and  issue  a  receipt  therefor. 

Skc.  2.  A  new  section  is  hereby  added  to  said  act  to  be  numbered 
section  36].  and  to  read  as  follows : 

.Sec.  3()].  "Motor  vehicle  liability  policy,"'  as  used  in  lliis  act.  sludl 
be  taken  to  mean  a  i)oliey  of  liability  insurance  i.ssued  by  an  insurance 
carrier  authorized  to  transact  business  in  this  state,  to  the  person 
therein  named  as  insured,  which  policy  shall  designate,  by  explicit 
description  or  by  ai)propriate  reference,  all  motor  vehicles  with  respect 
to  which  coverage  is  intended  to  be  granted  by  said  policy,  and  shall 
insure  the  insured  named  therein,  and  any  other  person  using  or 
responsible  for  the  use  of  any  such  motor  vehicle,  with  the  consent, 
express  or  im])lied.  of  such  insured,  against  loss  from  the  liability 
imj)osed  ujion  sucli  insured  by  law  or  upon  such  other  person  for 
injury  to,  or  death  of.  any  person,  other  tlian  sucli  person  or  persons 
as  may  be  covered  as  respects  sucli  injury  or  death  l)y  any  workmen's 
compensation  law.  or  damage  to  property,  except  i)ro])erty  of  others 
in  charge  of  the  insured  or  the  insured's  employees  growing  out  of  the 
maintenance,  use  or  operation  of  any  such  motor  vehicle  in  the 
United  States  of  America;  or  which  policy  shall,  in  the  alternative, 
insure  the  person  therein  named  as  insured  against  loss  from  the 
liability  imposed  by  law  upon  such  insured  for  injury  to  or  death  of 
any  person,  other  than  such  person  or  persons  as  may  be  covered  as 
respects  siu-h  injury  or  death  by  any  workmen's  compensation  law.  or 
damage  to  property,  except  property  of  others  in  charge  of  the  insured 
or  the  insured's  employees,  growing  out  of  the  operation  or  use  by 
such  insured  of  any  motor  vehicle,  except  a  motor  vehicle  registered  in 
the  name  of  such  insured,  and  occurring  while  such  insured  is  per- 
sonally in  control,  as  driver  or  occupant,  of  such  motor  vehicle  within 
the  United  States  of  America,  to  the  amount  or  limit  of  five  thoiisand 
dollars,  exclusive  of  interest  and  costs,  on  account  of  injury  to  or 
death  of  any  one  person,  and.  subject  to  the  same  limit  as  respects 
injury  to  or  death  of  one  person,  of  ten  tlioiisand  dollars,  exclusive  of 
interest  and  co.sts.  on  account  of  any  one  accident  resulting  in  injury 
to  or  death  of  more  than  one  person;  and  of  one  thousand  dollars  for 
damage  to  property  of  others,  as  herein  provided,  resulting  from  any 
one  accident ;  or  a  binder  pending  the  i.ssuance  of  any  such  policy,  or 
an  endorsement  to  an  existing  policy  as  hereinafter  provided  ;  provided, 
that  this  .section  shall  not  be  construed  as  preventing  such  insurance 
carrier  from  granting  any  lawful  coverage  in  excess  of  or  in  addition 
to  the  coverage  herein  provided  for.  nor  from  embodying  in  such 
policy  any  agreements,  jirovisions  or  stipulations  not  contrary  to  the 
pro^'^sioTls  of  this  act  and  not  otherwise  contrary  to  law. 
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APPENDIX  J 

An  act  to  amend  section  74  of  the  California  vehicle  act,  approved  May 
30,  1923,  on  omrndrd,  rflaiinq  to  prvaltiex  for  dn'vhui  motor  vehicles 
while  license  is  suspended  or  revoked. 

The  people  of  the  Slate  of  Californid  do  enact  as  folloirs: 

Skctiox  ].  Section  74  of  tl)e  {!alil"oniia  vehicle  act  approved  ]\ray 
30,  1923,  as  amended,  is  hereby  amended  to  read  as  follows: 

Sec.  74.  Any  person  who  drives  a  motor  vehicle,  after  his  operator's 
or  chauffeur's  license  has  been  revoked  or  suspended,  by  reason  of  his 
failure  to  pay  a  final  judfrment.  within  fifteen  days,  rendered  against 
him  for  injury  resulting  from  the  negligent  operation  by  him,  his 
agent,  or  any  other  person  with  his  consent,  express  or  implied,  or  for 
any  other  reason  as  provided  in  this  act,  and  wliile  such  license  remains 
revoked  or  suspended,  is  guilty  of  a  misdemeanor  and  upon  conviction 
tlierefor  shall  l)e  punished  by  imprisonment  in  the  county  jail  for  not 
to  exceed  one  year  or  by  fine  not  to  exceed  one  tliousand  dollars  or  by 
l)oth  such  fine  and  imi>i'is<>nment. 
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SENATE  MEMBERS 
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Assembly  Cone la  rent  Rtsolutiun  No.  30 — Providing  for  the  aitpointnu  nt 
of  a  committee  on  water  problems. 

Whereas.  It  is  iiect'ssary  that  the  Logrishiture  of  the  State  of  Cali- 
fornia have  available  adequate  information  so  as  to  enable  its  members 
to  consider  proper  legislation  lookin«?  to  the  adoption  of  a  state-wide 
plan  for  the  eoiiservation  and  use  of  the  waters  of  the  state;  now.  there- 
fore, be  it 

Resolred  bij  the  Assembli/,  the  Senate  concnrrin<i,  That  a  committee 
of  eiprht  members.  eoi)sistin«r  of  four  members  of  the  Assembly  to  be 
appointed  by  the  speaker  of  the  Assembly,  and  four  m«'ml)ers  of  the 
Senate  to  be  appointed  by  the  president  of  the  Senate,  be  ajipointed  to 
make  an  invest iirat ion  of  the  water  [)r()blems  of  tiie  state  and  to  recom- 
mend to  tlie  Lep:islature  of  the  Stale  of  ('alifornia  at  the  forty-eifrhth 
session  thereof  some  state-wide  ])olicy  for  th*'  conservation  and  use  of 
the  waters  of  the  state;  and  be  it  f\irther 

Resolved,  That  said  committee  shall  proceed  to  orfrani/e  by  the  elec- 
tion of  one  of  its  members  as  cliMirnian  and  by  the  election  of  a  secre- 
tary, and  shall  proceed  with  said  investifratioii  in  such  manner  as  may 
be  determined  by  said  (•omniiltcc:  and  \w  it  furthei- 

Resolved,  That  each  department,  board,  commission  or  otlicer  of  the 
State  of  California,  whenever  r<'(|uested  to  do  so  by  said  committee,  shall 
furnish  to  said  c(»mmittee  such  assislancf  as  it  may  r('(|uire;  and  be  it 
further 

Resolved,  That  said  committee  is  hereby  authorized  to  hold  public 
hearinjrs  at  any  j)lact'  in  the  State  of  California  at  which  liearings  tin- 
people  shall  have  opjjortunity  to  pi-eseiit  their  views  to  the  committee; 
and  be  it  further 

Resolceel,  That  said  committcf  is  hereby  autlioi-i/.ed  and  einpowere<i 
to  do  any  and  all  thinprs  necessary  to  make  a  full  aiul  comi)leti'  investi- 
gation of  the  matters  herein  referred  to  and  is  hereby  authorized  and 
empowered  to  require  the  production  of  i»(»oks.  a^rreements.  doeumcnts 
and  papers  of  «'very  kind;  to  issue  subpoenas  and  to  comjx'l  th«'  attend- 
ance of  witnesses,  and  to  ])rocurc  te.stiinony.  Each  of  the  members  (»f 
said  committee  is  hei-eby  authorized  to  administer  oaths,  and  all  the 
provisions  of  article  ei<rht  of  chai)ter  two.  title  one,  part  three  of  the 
Political  Code  of  the  state  relative  to  the  attendance  and  assembla<re  of 
witnesses  l)efore  the  Lcfrislaturc  and  committees  thereof,  shall  ap|)ly  to 
the  committee  apjiointed  under  this  resolution.  The  said  c(»mmit tec- 
is  hereby  piveu  leave  to  sit  durinj.'  the  session  of  the  Le<rislature,  duriufr 
the  recess  thereof  and  duriufr  the  interval  between  se.ssioris  thereof,  at 
any  place  in  the  state  as  said  <M>iiimittee  shall  finm  time  to  time  deter- 
mine. 


LETTER  OF  TRANSMITTAL 


Jauuary  18,  1929. 
To  the  Members  of  the  Legislature,  State  of  California. 
Forty-eighth  Session,  1929: 

Your  Joint  Comniittoe  of  the  ►Senate  aud  Assembly  lias  the  honor  lo 
submit  to  you  its  report  on  the  water  problems  of  the  state.  In  the 
preparation  of  its  report  it  has  endeavored  to  study  carefully  the  various 
reports  made  to  the  Lejjislature  durinj;  the  past  eight  years  by  the  State 
Engineer,  to  have  additional  studies  made  under  his  direction;  also  to 
appoint  a  Legal  Advisory  (.'ommittce  and  have  made  available  to  the 
Legislature  a  report  from  it,  and  to  have  other  reports  and  data  assem- 
bled so  that  the  members  of  the  Legislature  and  the  i)eople  of  the  stale 
might  have  the  benefit  of  this  information  and  be  belter  prepared  to 
consider  any  legislation  j)ertaining  to  the  state's  water  problems. 

Your  committee  has  also  in  its  report  made  definite  recommendations 
l)ertaining  to  a  statewide  policj'  for  the  conservation  and  use  of  the 
state's  waters.  In  making  such  recommendations  the  committee  has 
followed  your  instructions  in  the  resolution  providing  for  its  appoint- 
ment. It  is,  however,  fully  cognizant  of  the  magnitude  and  complexity 
of  the  problem  and  the  far-reaching  effects  of  adopting  a  new  policy  on 
the  part  of  the  state  as  well  as  the  danger  in  doing  nothing. 

The  committee  wishes  to  call  your  attention  to  some  of  the  important 
reports  which  have  been  filed  with  it,  which  may  be  of  value  to  other 
members,  should  they  desire  to  study  them.  Too  much  credit  can  not 
be  given  the  many  reports  which  have  been  i)resented  from  time  to  time 
to  the  Legislature  on  water  problems  by  the  State  Engineering  Depart- 
ment. 
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PARTIAL   LIST   OF   OTHER    REPORTS 

iSalt  Water  Problems  of  Snn  Francisco  Bay  and  Delta,  by  Thomas  H.  Means. 

Report  of  Legal  Advisory  Committee  to  Joint  LeRislalive  Committee,  dated 
October  27,  1028. 

Report  on  Kennett  Reservoir  Development,  an  Analysis  of  Methods  and  Extent 
of  Financing  by  Electric  Power  Revenue,  by  T.ester  S.  Ready.  ConsultinK  Engineer, 
under  the  direction  of  Edward  Hyatt,  Slate  Engineer. 

The  stenographic  report  of  the  proceedings  before  your  committee  in  San  Fran- 
cisco on  February  20,  21  and  22,  1928,  and  also  April  16,  1928,  and  November 
23,  1928. 

Memorandum  to  tiu>  .Toint  Legislative  Committee  Pertaining  to  the  American 
River,  by  A.  M.  Barton,  Chief  Engineer  of  the  State  Reclamation  Board. 

Report  of  Irrigation  Investigation  in  California,  by  the  United  States  Depart- 
ment of  Agriculture.     1901.     Bulletin  100. 

Your  committee  wishes  to  mention  the  valuable  assistance  of  all 
state  departments  called  upon,  and  particularly  the  Department  of 
Public  Works,  including:  ^Mr.  B.  B.  >\Teek,  its  director,  and  State 
Enirineer  Edward  Hyatt  and  his  a.ssistants.  and  the  meml)ers  of  the 
l.ejral  Advisory  Committee,  namely,  ^lessrs.  Henry  E.  Monroe,  chair- 
man, F.  G.  Athearn.  Louis  Bartlett.  W.  B.  Boslev,  Spencer  Burroughs, 
A.  L.  Cowell,  Homer  J.  Ilankins,  S.  B.  Kobinson.  Edward  F.  Tread- 
well  and  Sanniel  C.  Wiel,  all  of  whom  have  freely  given  the  committee 
able  assistance.  The  connnittee  wishes  to  express  its  gratitude  1o  the 
various  chambers  of  commerce  and  other  organizations  throughout  the 
state  for  the  splendid  a.ssistance  they  have  given  in  furnishing  a  means 
of  contact  with  the  i)ul)lic  generally.  The  press  of  the  state  has  materi- 
ally helped  to  make  our  public  meetings  successful ;  in  fact,  throughout 
the  state  there  seems  to  have  been  a  friendly  attitude  toward  the  work 
of  the  committee  and  a  sjjirit  of  helpfulm^ss. 

B.  S.  Ckittkndex,  (/hairuian. 
Ralph  E.  Swing,  Vice  Chairman, 

E.  G.  Adaji.^,  Secretary, 
Van  Berxakd, 

F.  W.    MiXTER, 

U.  C.  Nelsox, 
"Will  R.  Sharkey, 
Edwin  A.  MrEi-LER. 
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METHODS   PURSUED   BY  COMMITTEE 

I'loiiiptly  after  the  appoiutinent  of  llie  various  mcnilicrs  by  the 
LitMitcnant  (iovernor  and  tlie  ^^pcakrr.  they  met  in  Saeraiiicntn  and 
oriranizcd.     They  also  mapped  out  a  plan  of  procedure. 

Tlif  study  invdlved  covered  sneh  a  wide  rantre  and  the  data  to  he 
obtained  was  so  extensive  and  the  pn^hlenis  involved  were  so  numerous 
and  complex  that  it  was  with  some  difficulty  that  the  committee  could 
determine  where  to  l)c<rin  and  liow  to  proce»>d. 

PHYSICAL    CONDITIONS. 

It  was  obvious  almost  from  the  bcjzinninf;  that  the  connnittee  should 
ol)tain  a  physical  i)icture  of  tho  portions  of  tlie  state  that  an?  atfccted 
by  j)resent  water  developments  or  that  mi<rht  he  affected,  and  the  j^arts 
also  that  produce  the  water  .supi)ly.  Tt  was  also  clear  that  the  various 
re|)orts  made  to  the  Letrislature  since  11)21  by  the  State  Department 
of  En!.'ineerinjr  pertaininp  to  the  water  i)roblems  should  be  iriven  exccp- 
lioiially  careful  study.  -Mr.  Paul  liailey.  State  Enirineer,  at  the  first 
meetinj;  of  this  committee,  sujrfrestcd  tiiat  the  best  results  would  be 
obtained  by  the  committee,  so  far  as  possible,  by  viewiufr  daiu  and 
reservoir  sites  in  the  mountains  mentioned  in  the  report,  as  well  as 
viewinjr  developments  in  all  the  valleys  of  the  state  which  the  report 
had  included. 

.Mr.  Edward  llyatf,  the  State  Eni:ince»-.  follo\>inL'  Mr.  Paul  Bailey, 
i-eadily  agreed  to  this  plan  and  personally  accom])anied  the  louuiiittec 
on  various  tours  of  investigation  from  Eureka  in  the  north  down 
throujjh  the  Sacramento  and  Snn  Joanuin  valleys  and  finally  tinisJiin^ 
at  San  Diejio. 

These  invest  juration  toui's  were  so  ])laiiue(l  that  duriufr  the  day  the 
<oinnnttee  would  be  shown  a  particular  dam  or  r"servoir  site  or  a  par- 
ticular water  development  or  i)hysical  condition  mentioned  in  tlie 
n'port,  and  in  the  evening  a  public  meetintr  would  be  held  in  the  com- 
munity the  committee  was  visitin".'  and  the  State  Enirineer  would 
publicly  explain  his  report  as  it  applied  to  what  had  been  seen  duriTn.-- 
the  day. 

These  meetiny^s  were  well  attended  by  the  |)ublic,  and  the  committee 
enjoyed  a  free  exchange  of  view'<  (in  \\;il(  t-  |)roblems  between  the  State 
Enirineer  and  those  present. 

This  method  was  followed  at  meet iii;:s  held  at  P^ureka.  Reddinir. 
Ped  IJlufV,  Oroville,  Marysville.  Plaeerville.  (Jrass  \'alley.  Willows. 
Sacramento,  Stockton.  Richmond,  PittsburL',  San  Francisco,  .^^erced. 
Moflesto,  Fre-sno,  Delano.  Portcrvillc.  ^'is;dia.  TIanford.  Tulaie.  Pakei-s- 
licj.I  }ind  other  jdaces. 

The  same  method  was  also  followed  at  mectinjrs  held  in  Los  Angeles, 
San  Pernardino,  Kiverside.  Santa  Ana,  Fallbrook  and  San  Diego,  the 
water  problems  of  the  southern  part  of  the  state  beini:.  of  <-ourse.  of 
dilTeient  nature  to  a  large  extent  from  those  in  the  north,  but  are  .just 
as  acute,   importaril    and  serious,  as   will  liej-einafter  appear. 
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ADDITIONAL   REPORTS   REQUIRED 


Before  the  eoiumittee  had  i)roceeded  far  in  its  work  it  heeaiiio 
obvious  that  a  clear  understandiug  should  l)e  had  of  the  law  ai)plicable 
to  the  problems  under  consideration,  hence  the  committee  authorized 
its  chairman  to  invite  eleven  well  known  attorneys  to  constitute  a 
Legal  Advisor>'  Connnittce.  to  advise  it  as  to  the  present  status  of 
the  law. 

This  Lejral  Advisory   Conuuittee  is  composed  of: 

Messrs.  Henry  E.  Monroe,  Chairman, 
P.  C/.  Athearn, 
r.iOuis  Bartlett, 
W.  B.  Bosley, 
Spencer  Burrouirhs, 
A.  L.  Cowell, 
TTomer  J.  TIankins, 
8.  B.  Kobinson, 
Edward  h\  Treadwell, 
Samuel  C.  Wiel. 

Their  report  is  marked  Exhibit  "A"  and  is  affixed  hereto  and 
thereby  made  a  part  of  the  rei)ort  of  this  committee. 

It  also  appeared  to  the  committee  that  more  detailed  study  should 
be  made  of  the  revenue  which  minlit  I)e  obtained  by  the  state  from 
incidental  ]>ower  to  be  developed  at  an.y  one  of  the  dam  sites  and  also 
the  economic  burden  which  the  state  Avould  have  to  assume  under  the 
different  methods  of  developins:  and  handling  of  power.  Kennett  Dam 
was  chosen  as  typical  as  to  po^Ver  possibilities  and  a  report  was  pre- 
pared by  Mr.  Heady,  under  the  direction  of  State  Engineer  Hyatt, 
and  is  marked  Exhibit  "B, "  attached  hereto,  and  made  a  part  of  this 
report.  Various  suj)j)lemental  rejiorts  have  been  prepared  by  the 
State  Engineer  at  the  request  of  the  conuuittee.  as  the  result  of  its 
study. 

PREVIOUS  INVESTIGATIONS 

It  has  been  in  the  minds  of  many  of  our  thoughtful  citizens  through- 
out the  state  for  many  years  that  some  plan  for  the  orderly  develop- 
ment of  the  water  resources  of  the  state  should  be  adopted. 

In  1901  the  I'niled  States  Department  of  Agriculture  made  a  report 
of  irrigation  investigations  in  California  under  the  direction  of  Mr. 
Elwood  ]\read.  Tills  investigation  was  bi-ouylit  al)o\it  by  special  requests 
of  leading  citizens  of  Califoi-nia.  Their  communication  to  Dr.  A.  C. 
True,  Director  of  Agi'iculture,  was  as  follows: 

To  Dr.  A.  r.  True. 

Dir«'<tor.  OfBc(>  of  ExixMinit'iit    St.it ions, 
U.   S.   DeinirlniPiit  of  Af;i"iftiH'ire : 

Th«!  undersif,'no(l  cnrncstly  desire  that  Mr.  Elwood  Mend  be  detailed  by  the 
department  to  conduct  a  series  of  irrigation  invcstiKations  in  California,  and  trust 
that  yoti  nia.v  feel  justified  in  forwardin)^  this  re(|uest  to  the  Honorable  Secretary  of 
Agrienlttire  with  your  aitprovnl.  We  have,  of  cotirse,  ascertained  that  the  proposed 
detail  will  not  be  contrar.\   to  Mr.  Mead's  inclination  or  .iu<lKinent. 

We  respectfully  submit  that  nowhere  in  Ain<"rica  are  there  irrisalion  problems 
more  important,  juore  intricate,  or  more  pressinj,'  than  in  California.  Neither  are 
there  any  whose  study  would  be  iiiori-  i,'ri'all.\  instructive.  We  can  offer,  we 
presume,  examples  of  every  form  of  evil  which  can  be  found  in  An^'lo-Suxon  deal- 
ings with  water  in  arid  and  semiarid  districtH. 


—  10  — 

(JBEIAT  sums  UAVE  been  lost  in  irrigation  E3«TERPB18ES.  StII.I.  OREAira  SUMS 
ARE   ENDANGERED.       WaTER  TITLES    ARE  UNCERTAIN.       THE  LITIGATION    IS   Ari'AU.ING. 

AinoiiK  the  things  iH'<'ossniy  to  be  known  before  we  ran  hope  for  well-eonsidered 
leKislntion  upon  the  conservntion  and  distribution  ((f  our  waters  an-  the  followinR : 

First.     Tlie  amount  of  water  in  tlie  streams. 

Second.     The  duty  of  water  in  the  different  irriKatiun  basins. 

Third.  Tlie  claims  ujion  the  water.  <'ollated  by  streams  and  not  t'\  ■  ..initios 
as  now. 

Fourth.     The  nature  of  water  right  titles. 

Fifth.     The  adjudicated  claims  upon  the  waters. 

Sixth.     The  lands  now  irrigated  and  susceptible  of  irrigation. 

Seventh.  The  possible  increase  of  water  for  beneflcial  use  by  storage  in  each 
system. 

Eighth.  Tlie  extent  to  which  the  irrigable  an-a  can  !)<•  iiicrf-asi'd  by  bitter  UKthods 
of  distribution  and  use. 

(Signed  by)  E.  J.  Wickson.  acting  director.  University  of  California  Experiment 
Station;  J.  A.  Filcher.  manager  State  Board  of  Trade;  William  Thomas;  David 
Starr  .Jordan,  iiresideiit.  Leland  Stanford  Junior  University;  E.  H.  Pond,  jiresident 
San  Francisco  Savings  Union;  William  Alvord,  president.  Bank  of  California; 
Charles  II.  fJilbert,  vice  president  California  Academy  of  Sciences;  Mar.sden  Man- 
son;  T.  A.  Kirkpatrick,  vice  president  1'.  C.  M.  M.  1).  Company;  E.  K.  Patten; 
Grant  S.  Taggart  ;  Frank  Soule.  professor  of  civil  engineering.  University  of  Cali- 
fornia ;  Julius  Kalin ;  Victor  H.  Metcalf;  (Jermaii  Savings  and  Loan  Society,  by 
B.  A.  Becker,  president;  E.  J.  I.e  Breton,  president  French  Savings  Bank  of  San 
Franci.sco ;  California  Safe  Deposit  anrl  Trust  Company;  W.  E.  Brown,  vice  presi- 
dent Crocker- Woohvoith  Xaiional  Bank;  Iliberiiia  Savings  and  I<oan  Society,  by 
Uobert  .T.  Tobiii,  secretary;  ^I.  H.  De  Young.  San  Fran(is«o  Chronicle;  J.  M. 
(Weaves,  president  California  Water  and  Forest  Scjciely;  David  M.  de  Uong,  manager 
Xivada  ami  Monelle  Placer  Mines;  IJ.  II.  Coodwin.  United  States  Deputy  Min- 
cralogical  Surveyor;  Frank  W.  Smith;  Ernst  A.  Deuicke.  iiresident  Cicrmania 
Trust  Company;  C.  E.  Grunskey,  civil  engineer;  George  C.  Perkins;  Andrew  W. 
Kiddie,  United  States  Deputy  Mineralogical  Surveyor. 

In  1913  anotlu'f  iu vest ijial ion  was  made  by  tlif  State  of  ("alii'oinia. 

Tlic  report  made  l>y  Dr.  ^Mcad  ])iirsiiant  to  tliis  request  i.s  very  coin- 
preliensive  and  is  on  file  with  the  Tnited  States  Department  of  Agri- 
cult  uic,  known  as  Bulletin  Xo.  100. 

Following  this  federal  report  other  investigations  and  studies  of  the 
water  i)robh.Mn  were  carried  on  hy  the  State  of  California,  which 
culminated  in  1921  in  a  general  demand  for  an  investigation  of  the 
water  resources  of  California,  and  numerous  api>ropriations  and  inves- 
tigations were  made,  all  of  whieli  show  the  impoi-tant  part  that  water 
plays  in  the  eeononiie  aetiviti<'s  of  the  slate. 

GENERAL  DEVELOPMENT 

California  is  ;m  empire  in  the  iiiakiii;^'.  Since  the  days  of  tlie  i>adre 
there  has  been  a  eoiilinuous  development  of  the  agricultural  lands  of 
the  state.  In  order  to  do  that,  reclamation  of  lands  from  overflow- 
was  neees.sary.  l*rovisions  for  flood  control  to  jirevent  storm  waters 
inundating  cities  and  valleys  liave  been  made.  The  state  beintr  semi- 
arid,  irrigation  has  been  giadtially  dcxcloped  for  summer  cropping. 
Th(!  growth  of  our  large  cities  has  icrpiired  the  stoj-age  and  transporta- 
tion of  domeslie  water  supply  and  the  building  of  large  dams  for  the 
dexelopment  of  electric  energy.  .Much  of  out-  water  law  rose  out  of 
conflicting  claims  between  luincis  siib.secpient  t<>  the  discovery  of  gold. 
These  developments  have  eontiinied  steadily  with  the  growtli  of  the 
state. 
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LACK  OF  COORDINATION  IN  PAST  DEVELOPMENT  OF  THE  STATE 

RECLAMATION 

In  the  beginniiijr  of  the  reclaiiniiij;  of  the  delta  of  the  Sacramento 
and  San  Joaquin  rivers  and  otlier  lands,  individuals  and  small  districts 
built  levees  around  their  property  until  dozens  of  reclamations  were 
made,  each  without  regard  to  the  other.  Thereafter  it  became  a  struggle 
between  them  for  existence,  because  each  reclamation  project  deterred 
the  flow  of  the  river,  raised  tlie  water  level,  and  caused  the  lower  levees 
to  break.  This  continued  to  a  point  where  it  became  disastrous  to  the 
lowlands. 

STATE  POLICY  OF  RECLAMATION  AND  FLOOD  CONTROL 

The  state  early  adopted  a  policy  of  flood  control  on  the  Sacramento 
and  San  Joaquin  rivers.  It  cooperated  with  the  federal  government 
and  the  landowners  along  these  streams  and  jiroceeded  to  control  the 
height  to  which  levees  on  the  rivers  might  be  raised. 

In  other  words,  it  made  the  delta  and  Sacramento  and  San  Joaquin 
valleys  possible  for  rechuuation  b}'  individuals  or  districts.  The  state 
also  contribiited  a  considerable  sum  towai-d  flood  control  in  Los  Angeles 
County. 

IRRIGATION    DEVELOPMENT 

The  development  of  water  for  iri-igation  of  agricultural  lands  in  the 
Sacramento  and  San  Joaquin  valle\'s  has  been  gradual,  but  extensive. 
It  has  been  done  by  individuals,  associations  and  various  types  of  irri- 
gation districts.  Water  for  some  of  these  developments  is  ])umpcd  from 
rivers  directly  to  the  lower  levels.  Some  of  tliem  pump  their  water 
from  subterranean  sources.  A  more  general  practice  ])erhaps  is  to 
store  water  in  the  high  elevations  nearest  the  valleys  and  to  transi)ort 
it  to  tlie  lands  in  summer  as  required.  All  of  these  developments  have 
been  worked  out,  each  as  a  single  unit,  without  regard  to  their  effects 
upon  any  other  irrigation  system  or  the  needs  of  any  other  person  or 
persons.  In  .southern  California  conservation  of  the  flood  waters  is 
effected  by  spreading  such  waters  upon  the  debris  cones  at  or  near  the 
mouths  of  the  streams. 

MUNICIPALITIES    AND    POWER    COMPANIES 

iluuicipalities  and  power  com[)anies  hav(>  added  to  the  complexity 
of  the  situation  b}-  constructing  huge  dams  in  the  higher  elevations  for 
the  storage  and  transportation  of  water  for  domestic  purposes  or  the 
development  of  electric  energy  foi-  general  public  us''. 

Each  and  all  of  these  developments  have  been  the  result  of  the  great 
development  of  the  poT)ulation  of  the  .state.  Thej'  are  the  products  ol" 
the  economic  needs  of  the  state,  but  each  and  all  of  them  in  their 
constnu'tion  and  operation  have  had  in  mind  only  the  success  of  the 
individual  pro.iect. 

None  of  them  has  been  installed,  develoi)ed,  conslructed  or  operated 
in  coordination  with  the  interests  of  any  other  part  of  the  state.  Only 
tlie  persons  to  be  served  by  the  individiud  project  have  been  considered. 

Such  developments  aj'c  not  to  be  eondemned  but  are  indicative  of  tlie 
industry  of  oui"  people:  they  have  ei-eated  uidimited  wealth  for  the 
state  and  made  j)0ssible  the  growth  of  great  cities  and  numerous  towns. 
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WHY   THIS    INVESTIGATION? 

The  iiitcnsivf  (l.V('l<»|iMi('n1  ln-fort'  mentioned,  desii'able  though  it 
may  Ik*,  lias  Inoiijilit  alioiit  nciiiy  iiliysical  ohnnj^os.  Noav  conditions 
have  Ix'cn  created. 

Reclamation  in  the  Sacijimeiilo  N'ailey  and  dred^infr  <»f  the  mouth  of 
the  Sacramento  and  JSan  Joaquin  rivers  has  caused  storm  waters  to 
rush  more  rapidly  to  the  sea.  The  intensive  development  of  irrifra- 
tion  in  the  Sacramento  and  San  Joacjuin  valleys  and  the  siora^re  of 
water  for  j)o\ver  and  domestic  uses  has  drawn  upon  the  sununer  How 
of  those  streams  until  the  supply  of  fresh  water  in  the  delta  channels 
in  summer  months  has  been  materially  decreased. 

The  mannei"  in  which  present  conditions  in  the  delta  amy  have  been 
ehan<;ed  from  their  natural  state  is  discus.sed  in  the  rei)ort  of  Thomas 
]I.  Means  on  the  "Salt  Water  Prolth'm."  which  i-eport  is  hereto 
annexed,  marked  Exhibit  "("." 

Jn  the  San  Joaipiin  Valley  from  Fresno  south  practically  the  entire 
surface  run-off  fi-om  the  trilmtary  mountains  is  now  utilized  except  in 
ca.se  of  extreme  floods,  and  the  i)umpin^  of  underground  water  is 
relied  upon  to  sustain  the  farm  areas  as  well  as  the  towns  that  have  been 
established  therein.  Literally  thousands  of  wells  are  beinj;  pumped 
to  furnish  necessary  water  throughout  the  jjieater  portion  of  the  grow- 
in*;  season  in  this  area.  All  of  the  towns  of  the  San  Joa(piin  Valley 
obtain  their  donu-stie  supi)ly  from  wells. 

By  reason  of  these  c<mditi()ns  the  ground  water  levels  from  Kings 
River  south  are  falling.  In  many  imjiroved  localities  this  is  true  to 
such  a  serious  and  alarming  extent  that  federal  fann  loans  have  been 
discontinued.  It  is  not  a  (piestion  there  of  irrigating  new  areas  that 
is  involved  so  iinu'h  as  the  maintaining  of  existing  develojmients. 

In  Bulletin  Xo.  12  of  the  California  P^ngineering  Department,  on 
l)age  24,  it  is  stated:  "Large  areas  deriving  their  supply  from  under- 
ground sources  are  facing  a  dropping  ground-water  j)lane.  These 
areas  are  extending  as  their  comnumities  expand.  Withotit  addilioiuil 
supplies,  well  levels  in  these  regions  will  continue  to  drop  until  either 
the  undcrgrojind  basins  are  exhausted  or  the  cost  of  pmnping  water 
to  the  gronnd  sui'face  exceeds  its  vahie.'' 

Again  on  page  25  it  says  "Xot  over  two-thirds  of  the  area  now 
under  iirigation  in  California  can  obtain  water  as  needed,  with  rea.son- 
able  certainty." 

Quoting  again  on  page  22  of  the  >.iiiir  uport,  "  I'lactically  all  of  the 
sununer  flow  of  California  streams  that  are  acces.sible  is  now  in  use." 

That  the  limit  of  development  which  can  safely  be  nuule  by  the 
individual  enterprises  has  now  been  reache(l  is  probably  best  shown 
by  the  institution  of  vast  numbers  of  legal  controversies  l)etween  cities 
and  others,  power  companies  and  other  ap])ro]iriators.  bi'tween  the  delta 
interests  and  all  irrigators  or  appropriators  in  the  Sacramento  and  San 
Joarpiin  valleys. 

Ferhaiis  this  is  best  illustrated  by  a  recent  suit  fded  in  the  superior 
court  in  the  county  of  San  Joaquin,  in  which  there  are  500  part}'  plain- 
tiffs against  approximately  500  party  defendants.  Of  course,  it  is  not 
the  duty  of  this  committee  to  influence  any  action  now  in  the  courts. 
We  merely  mention  this  fact  as  illustrative  of  what  seems  to  be  the 
beginjnng  of  an  era  of  endless  litigation,  and  to  show  that  the  water 


—  13  — 

problems  are  acute.  Already  the  scarcity  of  water  is  alarming  the 
users  in  the  different  parts  of  the  state.  It  is  obvious  that  develop- 
ment has  reached  its  maximum  under  present  conditions. 

It  is  obvious  from  the  reports  and  from  common  knowledge,  and  so 
far  as  we  know  it  is  not  disputtHl.  that  tlit;  d('velo|)iiu'nt  of  tlie  Sac- 
ramento and  S;in  Joaciuiii  vaHeys  and  in  th('  San  Fraju'isco  Hay  sec- 
tion has  brought  about  a  dangerous  encroachment  of  salt  water,  a  deple- 
tion of  tlie  water  supply  in  the  San  Jx)aquin  Valley  for  lands  now  under 
develo{)ment ;  and  with  no  reserve  for  furtiier  growth,  and  shortening 
of  the  distance  on  the  river  in  which  navigation  can  be  enjoyed.  In 
addition  many  cities  and  higld.y  developed  communities  are  annually 
menaced  by  floods,  a  great  industrial  district  without  a  sufficient  fresh 
watei-  supply,  a  depletion  of  tlie  water  supply  available  for  individual 
devel()i)mont  and  a  continuing  condition  of  legal  .strife  involving  water 
rights,  all  due  largely  to  water  consumed  by  various  metliods  of 
development. 

In  otlier  words,  the  great  interior  basin  of  California  and  portions 
of  the  territory  surrounding  San  Francisco  Bay  have  almost  reached 
the  limit  of  economic  development  of  its  water  resources  under  the  pres- 
ent policy  of  the  state  and  under  present  conditions.  Large  agricul- 
tural areas  and  present  investments  are  in  danger  of  retrogression  and 
depreciation;  and  all  interests  are  more  or  less  unstable  on  account  of 
threatening  litigation  and  uncertainty  of  future  water  supply. 

SOUTHERN   CALIFORNIA-COLORADO   RIVER 

South  of  Tehaehapi  lies  an  area  kni)wn  as  the  coastal  plain.  It  com- 
prises one  of  the  richest  and  most  densely  populated  sections  in  the 
state.  Within  it  is  located  practically  all  of  the  cities  and  metropoli- 
tan areas  of  the  south.  Its  development  has  been  rapid  and  to  meet 
its  ever  increasing  demands,  its  Avater  resources  have  been  exploited 
to  the  maximum.  If  growth  is  to  continue  and  further  development 
in  this  region  take  place,  the  water  necessary  therefore  must  come  from 
the  Colorado  River.  This  is  the  only  available  source.  In  the  pas- 
sage of  the  Swing- Johnson  Bill  congress  has  made  possible  the  con- 
struction of  the  dam  neeessary  to  make  the  Colorado  River  Avater  avail- 
able for  use  upon  the  coastal  ])lain.  A  sufficient  quantity  of  water 
can  be  obtained  from  this  source  for  such  use.  To  make  this  water 
available  for  use  on  the  coastal  plain  it  is  necessary  that  it  be  trans- 
ported by  means  of  an  acjueduct  from  a  point  on  the  river  below  the 
dam.  This  will  reciuire  an  aqueduct  of  approximately  225  miles  in 
length  and  construction  of  a  system  of  tunnels  through  the  Coa.st  Range 
^fountains,  as  well  as  the  construction  of  two  and  possibl}'  three 
gigantic  pumping  plants  to  lift  the  water  from  the  river  level  to  an 
elevation  which  will  permit  it  to  flow  by  gravity  to  a  point  of  use. 
Sucli  water  is  only  for  domestic  use  and  will  not  be  available  for  irri- 
gation. The  cost  of  such  acpu'duct  and  necessar}-  pumping  plants  has 
been  given  careful  consideration  by  the  engineering  department  of  the 
city  of  L(»s  Angeles,  which  city  has  already  expended  up^vard  of 
$2,000,000  in  surveys  and  in  the  study  of  this  problem.  The  commit- 
tee is  advi.sed,  and  wc  are  of  the  opinion,  that  the  procuring  of  such 
water  from  the  Colorado  River  is  absolutely  essential  to  the  further 
development  of  southern  California. 
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THE    SANTA    ANA    RIVER    SYSTEM 

Tlic  Siiiitji  Ana  River  system  lias  its  source  in  the  San  Bernardino 
•nuge  of  mountains.  The  waters  of  this  system  flow  through  and  con- 
stitute the  source  of  water  supply  for  the  more  fertile  part  of  the 
counties  of  8an  Bernardino.  Kiverside  and  Orange.  This  river  system 
has  a  large  and  productive  water  shed  reaching  from  Beaumont  to 
the  San  Antonio  Kiver  and  extending  from  the  foothills  in  the  San 
Bernardino  Valley  to  the  crest  of  the  San  liernardino  range  of  moun- 
tains. The  heavy  run-off  from  the  higher  reaches  of  this  watershed 
rapidly  descends  into  the  valley,  swelling  tiie  streams,  causing  tlieiri  to 
overflow,  flood  and  destroy  valuable  property.  These  floods  carr^-  down 
and  deposit  on  the  valley  land  large  quantities  of  debris  and  detritus 
causing  additional  damage.  The  turbulent  flood  waters  are  heavily 
impregnated  with  silt  and  slickins  which,  when  deposited  on  the  debris 
cones,  i)revent  the  sinking  of  the  water.  Protection  from  these  floods 
and  conservation  of  a  part  of  such  storm  waters  have  been  ear- 
ned on  locally  by  volunteer  subscription,  resulting  in  only  partial 
relief.  The  project  is  of  such  maguiturle  and  the  cost  of  a  proper 
solution  so  great  that  it  cannot  be  borne  by  those  directly  interested. 

Four  years  ago  this  matter  was  brought  to  the  attention  of  the  state 
Legislature  and  action  was  then  taken  authorizing  the  state  engineer 
lo  cooperate  with  the  interested  counties  in  an  cft'ort  to  Avork  out  and 
submit  a  feasible  plan  for  economically  controlling  such  floods.  Since 
being  so  authorized  the  state  engineer,  in  conjunction  with  engineers 
and  others  representing  said  counties,  has  carried  on  and  made  an 
exhaustive  study  of  the  rainfall,  run-off  and  storm  damages  of  said 
river  system  and  the  problems  therein  involved.  Such  study  has  been 
])ractically  completed  and  the  report  is  or  soon  will  be  filed.  Such 
study  has  demonstrated  that  there  arc  no  available  dam  sites  with 
sufficient  reservoir  capacity  to  make  flood  control  feasible  by  storage. 
excei)t.  perhaps,  the  site  al  Prado,  near  the  boundary  between  River- 
side and  Orange  counties.  A  dam  at  such  place  would  in  no  wise 
relieve  the  upper  counties  from  a  continuation  of  present  conditions. 
However,  there  are  deep  and  extensive  debris  cones  extending  along 
the  entire  foothill  area  of  this  water  shed.  These  cones  are  composed 
of  coarse  gravel,  roeks  an<l  botdders.  They  are  very  jiorous  and  water 
readily  sinks  to  the  deeper  strata  and  jiercolatcs  into  underground 
channels  and  subterranean  reservoirs.  "\Vith  proper  controlled  dams 
and  diversion  works  the  run-off  from  the  higher  watersheds  coidd  be 
controlled  as  it  enters  the  valley  and  be  diverted  to  these  cones  and  sunk 
through  the  porous  gravel  beds  into  the  deeper  strata,  underground 
channels  and  subterranean  reservoirs  of  the  valleys.  Such  diversion 
would  ellectively  control  the  floods  and  incidentally  con.serve  large 
f|uantitics  of  water  now  flowing  unused  to  the  sea. 

An  economic  i>rogram  for  the  control  of  this  river  system  .should 
extend  over  a  period  of  years  and  should  be  cooperated  in  by  the  inter- 
ested counties  and  the  stat«'.  It  has  long  been  the  policy  of  this  state, 
in  situations  such  as  this,  to  cooperate  with  those  directly  interested 
in  carrying  on  work  of  controlling  floods.  In  pursuance  of  .such  policy 
the  state  has  contributed  to  the  control  of  the  floods  of  the  Sacramento 
River  and  the  floods  of  Los  Angeles  County.  Similar  treatment  should 
be  accorded  those  interested  in  the  control  of  the  floods  of  the  Santa 
Aua  River  system. 
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MATTER    OF    STATE    CONCERN 

When  a  condition  arises  in  tlie  state  in  wliicli  ])i-actiealiy  all  |)ers()ns 
are  and  all  property  is  directly  or  indirectly  affected,  it  becomes  n 
matter  of  interest  to  the  state  itself.  The  state  has  been  fortunate 
durinpr  the  i)ast  fifty  years  in  that  physical  conditions  have  been  such 
that  private  interests  of  one  kind  or  another  or  subdivisions  of  the  state 
could  successfully  develop  the  water  resources  of  the  state  sufficiently 
to  supply  all  the  needs  of  tlie  people  and  to  build  up  unlimited  values 
in  property  and  create  vast  wealth.  It  is  unfortunate  that  the  time 
has  arrived  when  present  investments  are  endangered  and  future  devel- 
opments are  about  to  cease  on  account  of  conditions  which  have  arisen 
from  the  development  of  the  state  up  to  the  present  time.  This  situ- 
ation exists  throughout  the  highly  developed  portions  of  the  entire  state 
and  is  of  paramount  interest  to  the  state  as  a  whole. 

PHYSICAL  POSSIBILITIES 

The  various  reports  heretofore  placed  in  the  hands  of  the  Legislature 
covering  a  study  of  water  resources  of  the  state  since  1921,  are  referred 
to  and  made  a  part  of  this  report,  although  not  affixed  hereto.  The.se 
reports  were  prepared  and  concurred  in  by  the  State  Engineer  and  the 
following  recognized  experts :  Louis  C  IJill,  J.  B.  Lippincott,  Wm. 
I\Iulholland,  A.  Kempkey,  A.  J.  Cleary,  G.  A.  Elliott.  B.  A.  Etcheverry, 
F.  C.  Hermann,  AV.  L.  Iluber.  The.se  reports  are  unusually  full,  clear 
and  carefully  prepared,  and  have  definitely  answered  the  question  for 
us  from  an  engineering  standjjoint.  There  seems  to  be  comparatively 
little,  if  any,  difference  of  opinion  in  regard  to  the  conclusions  reached 
on  egineering  matters.  It  will  not  be  necessary  to  recite  herein  data 
which  is  there  available  for  your  study,  except  to  call  attention  to  such 
facts  as  we  feel  will  support  our  conclusions.  Said  reports  conclude 
with  a  recommendation  of  a  coordinated  plan  for  the  development  of 
practically  all  of  the  state's  water  resources. 

COORDINATED   PLAN 

It  was  not  intended  by  that  recommendation  that  any  such  plan 
would  be  completed  for  many  years.  Jt  is  the  thought  of  the  report  as 
Avell  as  of  this  committee  that  development  should  not  proceed  more 
rapidly  than  economic  needs  of  the  state  reijuire,  but  as  it  progresses 
the  various  uses  of  water  should  be  coordinated,  and  the  plan  suggested 
in  those  reports  should  be  so  far  as  practicable  recognized  and  followed. 

STREAIVl    REPLENISHMENT 

It  is  well  known  that  the  watci-  supply  of  this  state  is  derived  fi-om  its 
annual  snow  and  rainfall  which  is  heaviest  in  the  mountain  areas. 

"TnREE-FOURTIlS  OF  ALL  OF  THE  STATE'S  WATERS  REACH  THE  OCEAN 
WHTHIX  FORTY-FIVE  DAYS  AFTFR  THE  TIME  OF  THEIR  FREriPITATIOX  AS  RAIN 

OR  SNOW  UPON  THE  MOUNTAIN  AREA."  (Sce  page  21,  Bulletin  No.  12 
Department  of  Public  Works,  dated  1927.)  Again,  "The  long,  warm, 
almost  rainless  summers  require  water  in  large  (luantities  for  all  human 
endeavors,  but  the  summer  flow  in  the  streams  most  valued  of  all,  is 
only  the  drain  water  in  wake  of  the  great  volume  of  winter  and  spring 
run-off."     (Idem.  22.)     "Three-fourths  of  all  this  water  lies  within  the 
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northerly  third  of  the  state's  area,  while  tliree-fourths  of  the  need  for 
water  lies  within  the  soutlicrh-  twn-iliirds  of  th"'  state's  area." 
(Idem.  22.) 

If  it  is  an  cngine('rin<r  possibility  t<i  <-i>iisti-\u'i  a  dam  nv  dams  whieli 
will  store  tho.se  flood  waters  winch  wonld  otiierwi.sc  run  to  the  sea 
within  forty-five  days,  and  release  them  so  as  to  replenish  the  Sacra- 
mento River  in  summer  in  excess  of  its  ])resent  need  for  individual 
development,  and  hy  such  increa.scd  summer  flow  in  tlie  delta  push  back 
the  salt  water,  it  will  a^ain  make  the  jjreat  Sacramento  Valley  safe  for 
development  and  the  delta  safe  for  investment,  and  also  better  condi- 
tions alonp:  the  water  fi-ont. 

If  it  is  an  enfjineei-infr  possibility  to  replenish  tbe  watei-s  of  the  San 
Joaquin  Kiver  to  supply  the  needs  of  lands  already  developed,  it  will 
have  saved  the  investments  in  <jrreat  ajrricultural  enterprises  in  thai  ]wy- 
tion  of  the  state.  If  by  a  salt  water  barrier  Suisun  l»ay  and  the  delta 
can  aprain  be  made  fresh,  imlustry  a^'ain  will  be  intiMvsted  in  locatin<r 
there.  As  economic  conditions  re(piii-e,  all  of  the  water  resources  on  the 
western  slopes  of  the  Sierra  Nevada  may  be  developed  as  needed.  In 
addition  to  all  i)revious  develoi)nients  the  state  may.  as  its  needs  require, 
increase  its  present  developments  and  its  present  property  values. 
Cities  may  ^row  without  limit  and  without  friction.  Litifrati(m  over 
water  riprhts  will  be  reduced  to  a  minimum.  Irri«ration  districts  and 
reclamation  district  bonds  and  land  mort^'ajres  and  values  will  be 
stabilized.  Northern  and  central  California  will  be  safe  for  another 
Ion?  i)eriod  of  intensive  development. 

The  (pie.stion  of  en<rineerinfr  practicability  has  been  well  answered  by 
the  reports  of  the  State  Enjrineer.  It  has  been  shown  by  that  study  that 
a  dam  may  be  built  f)u  the  main  Sacramento  Kiver  at  Kt'nnett,  with  a 
caj)acity  of  2,9()(),000  acre-feet;  that  this  conservation  of  flood  water 
would  reduce  flood  flow  by  one-half  at  Red  Bluff,  sustain  navi<ration 
durinj?  the  year  on  the  Sacramento  River  and  jjrevent  the  encroachment 
of  salt  water  into  the  fertile  delta  to  a  point  near  Antioch,  and  leave  a 
lar^e  surplus  for  the  San  Joaquin.  This  reservoir  site  is  ideally  located. 
It  lias  unusually  larjje  capacity,  with  a  dam  to  the  moderate  height  of 
420  feet,  which  cai)acity  could  be  increased  by  raisin*;  the  heifiht  <»f  the 
dam.  This  dam  site  is  locati'd  on  an  exceptionally  firm,  i<;neous  forma- 
tion. Other  dams  and  reservoirs  may  be  constructed,  some  of  which 
are  the  Iron  Canyon  with  a  capacity  of  I.IOO.OOO  acr«'-feet,  the  Oroville 
Reservoir  on  Feather  River  with  a  capacity  of  M4.").()()0  acre-feet;  Nar- 
rows Reservoir  at  Yul)a,  with  a  capacity  of  44."). ()()()  aci-e-feet ;  Parker 
Reservoir,  with  a  capacity  of  l()(>,()n{)  acre-feet  and  the  Folsom  Reservoir 
on  the  American  River,  with  a  capacity  of  ;U)7.tKK)  acre-fei't.  There  is 
no  one  .structure  by  itself  which  is  more  happily  located  for  <iuantity  of 
storafjc  and  safety  of  construction  than  Kennett,  and  there  is  no  <«tlier 
single  structure  which  comes  as  near  answerinj;  the  present  needs  of 
the  northern  part  of  the  state  as  does  Kennetl.  ft  has  other  economic 
ad\antages  wliich  will  later  be  considered. 

The  engineering  feasibility  of  the  .salt  water  barrier  has  been  recog- 
nized as  a  part  of  the  coordinated  plan  menti(med  by  the  State  Engineer 
in  his  report.  It  has  also  been  made  the  subject  of  a  report  known  as 
the  Walker  Young  report;  also,  this  matter  has  been  thoroughly  pre- 
sented to  the  committee  by  Thomas  H.  Means  in  his  report  «m  "Salt 
Water  Problems,"  heretofore  mentioned. 
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Referring  to  page  48  of  Mr.  Means'  report  the  summary  of  Mr. 
Walker  Young's  report  is  favorably  quoted  as  follows:  "The  summary 
of  Young's  report  gives  his  main  engineering  eonclusions  as  follows: 

1.  The  con.st ruction  of  a  salt  wntof  barrior  is  feasible  at  either  San  Pablo  Point 
or  at  one  of  three  .liites  near  the  upper  end  of  Canininez  Strait. 

2.  The  barrier  can  be  utilize<l  for  both  rail  and  automobile  traHic. 

.'i.  The  cost  will  depend  upon  the  method  of  con.'^tructiou.  A  imrrier  can  be  built 
:il  Army  Point  with  bridjre  of  r.O-foot  clearance  for  $4!t,r>00,0(M) ;  at  lienicia  for 
sir,.2<)(),tHt<):  at  Dillion  I'oint  for  $44,700,000;  at  Point  San  Pablo  for  .fT.l.'iOO.OtK). 

4.  The  barrier  will  jjass  a  flood  of  7;")0.(M)0  second  feet  (larger  than  any  Hood 
measured  intti  Suisun  Bay)  with  an  estimated  raising  of  water  surface  of  0.7  of  a 
foot  at  the  barrier,  at  Army  Point,  and  about  O.'m  of  ii  foot  at  ('ollinsville.  Water 
levels  in  the  delta  under  extreme  conditions  are  estimated  to  be  below  elevations  of 
high  water  computed  by  flood  control  engineers  of  the  state.  AVitb  a  baii'ier  at 
Point  San  Pablo,  the  raise  in  water  level  would  be  slightly  le.ss  than  at  Army  I'oint. 

5.  The  barrier  would  effectively  haiulle  both  water  transportation  through  locks 
nd  bridge  trans|)ortation. 

G.  The  barrier  would  store  fresh  water  and  prevent  the  encroachment  of  s.nlinity 
now  taking  place  every  summer. 

7.  The  l)arrier  wo)dd  prevent  teredo  from  working  above  its  location. 

8.  The  barrier  can  be  operated  so  as  not  to  be  a  detriment  to  the  fishing  industry. 

9.  The  elevation  at  which  water  is  maintained  above  the  barrier  in  summer  has 
not  been  determined.  To  begin  with  it  should  be  held  a  little  below  ordinary  high 
tide. 

The  engineers  agree  that  a  salt  Avater  barrier  can  be  b\iilt  successfully 
acro.ss  Carquinez  Strait  and  provide  for  navigation  and  fish  regulations; 
that  it  will  not  elevate  the  level  of  the  water  above  the  barrier  to  such 
an  extent  as  to  endanger  the  levees  of  the  delta.  The  creation  of  a  fresh 
water  lake  around  the  delta  as  well  as  around  the  industrial  sites  along 
the  water  frontage  near  tlie  great  centers  of  population  is  of  great  value 
and  of  general  benefit.  It  would  also  make  available  for  private  and 
public  development  the  excess  waters  of  the  Sacramento  and  San 
Joaquin  rivers.  It  would  also  eliminate  further  litigation  between 
riparian  land  owners  and  appropriators. 

SAN  JOAQUIN  VALLEY 

The  report  of  the  State  Engineer  is  (jiiite  complete  and  convincing 
that  waters  from  the  tidelands  may  be  i)umped  up  the  San  Joaquin 
River  by  a  system  of  dams  and  i)umping  plants  and  levees  along  the 
river,  and  canals  extending  from  Friant  on  the  upper  San  Joaquin  to 
Kings  River  and  from  Kings  River  south  to  Erlimart.  This  sy.stem 
would  make  available  water  for  replenishing  the  supi)ly  of  the  San 
Joaqtiin  Valley. 

ECONOMIC  QUESTION 

Till-  cDiimiii  Ice  is  convinced  Ihal  the  projects  are  feasible  froiii  an 
engineering  standpoint,  and  is  convincetl  also  that  the  water  ])rol)leins 
of  (.'alifornia  are  critical.  Therefore,  the  more  serious  and  ditifictilt 
problem  of  the  practicability  of  tiieso  ])rojects  from  an  economic 
.standpf»int  must  b<'  considered. 

The  original  cost  estimates  for  the  construction  of  Jvennett  Dam, 
together  with  the  power  house,  made  in  the  state  engineer's  report 
is  $80,000,000.  One  of  the  mo.st  expensive  items  is  the  requirement 
of  the  removal  of  that  portion  of  the  Southern  Pacific  railroad  which 
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passes  through  the  reservoir  site.  In  addition,  i)ortions  of  the  state 
liighway  must  be  rehjcated.  However,  the  state  engineer  and  his  con- 
sultants feel  certain  that  the  estimates  are  liberal  in  the  matter  of 
costs  of  sueli  changes.  Should  it  be  determined  that  the  best  interests 
of  the  state  require  the  const  ruction  of  such  a  dam,  it  is  presumed 
that  the  Southern  Pacific  Conii)any  will  cooperate  in  rerouting  its  line. 

The  purpose  of  the  Ready  report  is  t«»  sliow  what  revenue  the  state 
might  expect  from  power  at  Kennett.  It  is  based  upon  the  original 
estimate  made  by  the  state  engineer  as  to  the  construction  of  the  dam 
but  ehanges  the  estimate  of  the  cost  of  the  power  jilant  by  reducing 
it  $10.()0().()()0,  thiLs  making  the  total  eo.sl  .>};7(),0()0,0()0  instead  of  $80,- 
UOO.OOO.  This  saving  of  $l().()()0.()()l)  can  be  etTected  by  the  production 
of  primary  j)Ower  only  and  the  elimiiuition  of  secondary  ])ower  whicii 
we  deem  not  economically  feasible.  His  estimates  are  also  based  upon 
the  operation  of  the  reservoir  coordinately  for  control  of  salinity  to 
Antioch,  control  of  Hoods  of  the  Sacranu-nto  River  to  125,000  second- 
feet,  making  available  an  irrigation  supjily  for  the  Stin  Joaquin  Valley 
of  :i;JO,(K)()  acre-fcct  per  season,  or  1000  second-feet  maximum  rate  of 
flow,  and  also  for  tiie  generation  of  jtowei-  ineidental  to  the  primary 
uses  of  the  res(M-voii-. 

Concerning  the  marketing  of  power  'Slv.  Heady,  on  i)age  :{  of  his 
report,  says:  "With  i-easoiuible  eooperation  between  the  state  and  the 
existing  agencies,  absorption  of  Kennett  output  will  present  no  .serious 
difficulties.  The  existing  utilities  have  met  problems  relatively  greater 
than  the  absorption  of  the  output  of  Kennett.'' 

Mr.  Ready's  study  discloses  that  .1;64,0()0.00()  of  tiie  $70,000,000. 
together  with  the  interest  on  said  .$f)4. 000.000.  in  all  probability  eould 
be  paid  off  on  forty-year  bonds  at  four  and  one-half  per  cent  interest, 
which  can  be  retired  by  the  sale  of  i)ower  at  3.o  mills  per  k.w.h.  at 
the  switch.  This  revenue  woidd  be  reduced  approximately  sixty  i)er 
cent  if  the  dam  were  operated  entirely  for  irrigation.  Our  conclusions 
are  that  from  an  economic  standpoint  $64,000,000  of  the  $70,000,000 
can  be  paid  off  by  power  in  event  the  water  is  not  relea.s«>d  ])rimarily 
for  irrigation.  Should  power  be  reserved  for  pumping  water  up  the 
San  Joa(|uin  River  this  revenue  would  be  reduced  bj-  the  extent  of  the 
value  of  the  ])f>wer  so  iised. 

Several  different  locations  have  been  suirgested  for  the  sail  water 
barrier.  It  is  estimated  that  the  co.st  of  a  barrier  at  Ai-my  I'oinf  would 
be  $49,S00,000.  The  c(»st  (tl'  the  const  met  ion  of  dams,  levels  an<l  canals 
for  Iranspoi-ting  of  water  up  the  San  .Ioa(piin  River  is  estinuited 
at  $24,000,000.  Such  a  consiruction  on  the  San  Joafjuin  Kiver  woidd 
have  a  capacity  of  3,000  srcond-feet.  sufficient  to  supply  4.')0.0()0  aeres 
of  land.  The  total  cost  of  these  three  units,  to  wit:  tlie  Keinu'tt  Dam. 
the  Salt  Water  barrier  and  the  San  Joaquin  i»ump  system  and  canals 
woidd  be  .$144,000.00(1. 

*     FEDERAL    AID 

Federal  aid  in  the  construction  ol'  any  of  tlii'  units  herein  mentioned 
may  be  looked  upon  as  a  po«<sibility. 

President-elect  Herbert  Hoover  in  his  addnss  befon  the  Saeramento 
Chamber  of  Commerce,  June  27.  102').  is  quoted  as  .saying:  "I  speak 
for  my.self  alone,  but  I  feel  we  need  a  reconsideration  of  the  whole 
basis  of  the  expenditure  of  the  reclamation  fund.     I  wotdd  have  these 


I 


—  19  — 

funds  used  in  pouriny  conienl  into  oui-  canyons  and  thus  storage  and 
more  storage.  And  it  should  be  done  under  the  leadership  and  respon- 
sibility of  the  state  governments.  We  should  by  this  time  know  that 
the  federal  governnu^ut  has  nuulc  a  ghastly  failure  as  a  land  si)eeulator. 
In  the  long  view  it  ean  never  make  a  failui-e  in  eontributing  to  storage 
works  that  will  la.st  over  a  hundred  genei-alions. 

"'We  eoidd  even  find  an  immediate  return  from  such  action  for  I 
believe  it  coidd  be  sidistantiated  that  the  increment  in  federal  income 
tax  alone  would  finance  and  more  than  warrant  these  outlays.  We  are 
all  engaged  in  great  effort  at  tax  reduction.  But  a  soundly  run  business 
liouse  not  only  looks  after  expenditure,  it  looks  to  increased  revenue. 
A  nation  reduces  taxes  by  increasing  its  weallii  and  thus  sjjreads  the 
burden.  These  are  reproductive  works  we  are  talking  about;  they  are 
not  charity. 

"From  all  of  which  I  am  convineed  that  a  marginal  contribution  to 
these  great  works,  over  and  above  private  and  local  efl'ort  should,  if 
necessary,  be  borne  by  the  state  at  large  and  by  the  nation  at  large." 

FOOTHILL    PROBLEMS    OF    NORTHERN     AND    CENTRAL    CALIFORNIA 

The  foothill  sections  of  northern  and  central  California  have  fur- 
nished much  of  the  ba.sic  wealth  of  our  state  and  should  not  be 
overlooked  in  the  development  of  the  water  resources  of  those  parts 
of  the  state.  It  is  important  that  the  state  retain  such  authority  over 
the  water  coming  within  its  control  as  Avill  insure  a  sufficient  supply 
for  use  within  the  watershed  where  such  water  originates  when  and 
as  the  same  may  be  needed  and  reasonable  provision  should  be  made 
for  maintaining  the  mountain  streams  of  such  territories  in  the  interest 
of  and  for  the  protection  of  fish  and  game  and  for  supplying  the 
rea.sonable  demands  of  outdoor  recreation  and  sports  and  the  demands 
for  all  other  beneficial  uses.  Reservation  of  water  for  use  in  this  area 
presents  a  difficult  problem.  Economically  speaking,  lands  fartherest 
from  market  and  from  centers  of  population  and  land  difficult  of 
development  are  among  the  last  to  be  brought  under  cultivation  and 
unless  provision  is  now  nuule  for  caring  for  the  deuuuids  of  these  lands 
as  well  as  for  the  other  beneficial  uses  when  and  as  needed,  the  right 
for  use  for  such  ])uri)oses  nuiy  be  lost.  Of  the  waters  brought  under 
control  of  the  state  the  right  of  use  of  such  part  thereof  as  may  be 
reasonably  anticipated  as  necessary  for  supi)lying  and  carijig  for  all 
the  aforesaid  uses  should  at  this  time  be  reserved,  and  alloted  for  such 
uses  as  required.  In  sujjplying  areas  of  deficiency  of  Avater  from  areas 
of  surplus  only  such  water  as  is  not  needed  to  serve  vested  or  other 
proi)erty  rights,  or  necessary  for  sup{)lying  the  uses  and  purposes 
hereinbefore  mentioned  should  be  considered  and  no  water  should  be 
diverted  from  the  area  of  origin  which  is  now  or  which  may  ever  })e 
required  for  a)iy  beneficial  use  within  such  area  of  origin. 

AMERICAN    RIVER    WATER   SHED 

The  development  of  the  American  River  watershed  and  the  storage 
and  controlling  of  the  waters  of  the  American  River  and  its  tributaries 
has  been  before  the  Legislature  for  the  past  four  years.  Tiie  project 
has  grown  in  magnitude  from  tlie  first  thought  of  constructing  a  dam  at 
Folsom  to  the  present  one  of  constructing  at  least  three  dams  on  the 
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Auu'ricaii  Iviver.  This  projoi-f  seems  ;il  this  time  to  bo  one  wliioli  m;iy 
be  mulertakeu  and  completed  at  a  comparatively  early  date  by  money 
mostly  provided  by  private  companies  and  ou  such  terms  and  conditions 
as  will  make  it  operative  for  tloo;l  control  from  North  Sacramento, 
down  stream,  for  the  development  of  larjre  (piantities  of  jiower  as  well 
as  for  makinfr  some  additional  watei-  available  for  domestie  and  irrifra- 
tion  i)nrposes.  The  consideration  of  this  now  is  important,  as  was 
demonstrated  by  the  large  area  (tf  suburban  property  flooded  last 
March  fi-om  this  river.  Data  is  not  available  at  this  time  sufTicient  for 
this  committee  to  make  a  definite  re|)ort  on  conditions  and  terms  that 
should  be  ]»laced  in  any  lease  or  eontract  in  which  the  state  may  enter 
for  the  devclopnu'nt  of  this  <i:reat  jirojeet :  however,  we  believe  it  t(t  be 
to  the  interest  of  the  entire  state  that  this  |)roject  should  be  un«Iertakeii 
at  once  in  sui)stajitially  the  sanu*  manner  i)rovided  in  the  act  i)assed 
by  the  last  Lejifislalure  and  approval  May  17.  1927,  and  reported  in 
chapter  56:),  pa^'e  Of),"),  .Statutes  1927.  We  believe  that  another  statute 
with  substantially  the  same  ])rovisions  should  be  reenacted  and  we  have 
con6dence  the  State  Department  of  Finance  will  be  able  to  netrotiate 
some  contract  which  will  be  beneficial  to  the  state  and  fair  to  all. 

CONCLUSIONS    AND    RECOMMENDATIONS 

First — That  the  coordinated  jdan  for  the  development  of  water 
resources  of  California  as  sunniiarized  in  Hidletin  12.  Summary  of 
"Report  of  the  Water  Resources  of  California  an<l  a  Coordinated  IMan 
for  Their  Development,"  as  filed  with  the  Le<rislature  in  1927  by  the 
State  Kn<rineer  and  the  Department  of  Public  Works,  Division  of 
Enfjineerinfj;  and  Irri«ration,  be  api)roved  as  the  ))lan  and  policy  to  be 
followed  by  the  state,  stdjject.  of  course,  to  such  modifications  and 
changes  as  furtliet-  stiulie-;  shall  demonstrate  t«»  be  necessary  or  advis- 
able. 

Second — That  the  state  shonid  (Mtustruet.  own  and  operate  Kennett 
Dam  with  a  view  to  the  conservation  and  most  beneficial  use  of  the 
surplus  waters  of  the  Sacramento  River  along  lines  favorably  affecting 
flood  control,  salinity  control,  navigation  and  irrigation,  and  that  the 
state  should  construct  and  own  a  jxiwer  house  at  this  dam  and  reserve 
to  itself  full  authority  to  operate  both  dam  and  ])ower  house  for  the 
l)rimary  imi-pose  of  regulation  and  use  of  water  for  the  aforesaid  ]iur- 
I)oses  and  for  the  secondary  purpos"  of  hydro-electric  power  develoji- 
nient.  The  |)ower  should  be  sold  at  the  switch  on  contract  to  be  made 
with  the  highest  bidder  before  construction  of  the  dam  aiul  ]iower  house 
is  begun,  said  contract  to  rim  a  reasonable  length  <tf  time  from  date  of 
delivery  of  first  energy:  said  contract  also  to  i)rovide  for  allotment  to 
the  state  at  sale  price,  plus  actual  transmission  costs,  so  much  of  the 
power  as  will  be  re(|uired  for  the  San  .Ioa(|uin  Valley  pump  system 
and  any  or  all  other  projects  re(|uiring  electrical  energy  that  may 
hereafter  be  built  by  the  state  in  connection  with  the  develotnnent  of  its 
water  resources. 

Kennett  Dam  shonid  be  constructed,  as  recommended  by  the  State 
Engineer,  to  the  height  of  420  feet,  but  on  a  foun<lation  calcidated  to 
support  an  additional  120  feet. 
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Third — That  the  const riu-t ion  of  a  salt  Avator  barrier  at  or  near  Army 
Point  at  a  cost  of  approxinuitoly  $r)0,0()U,000  is  necessary  for  a  com- 
plete carrying  out  of  the  coordinated  plan  for  the  devehipment  of  tht- 
water  resources  of  California  as  recommended  in  the  first  ])aragraph  of 
these  recommendations. 

Fourth — Tliat  the  construction  of  dams.  i)umpin^  plants,  acpieducts, 
and  levees  for  the  puri)Ose  of  pumi>ino:  and  transportinjr  water  from  the 
Sacramento  River  to  and  for  use  in  the  San  Joaquin  Valley  at  a  cost 
of  approximat.'ly  $24.()()0.0()(),  is  necessary  for  the  complete  carryinj,^ 
out  of  the  coordinated  plans  for  the  development  of  the  water  resources 
of  California  as  reeonuneiuled  in  the  first  i)aragraph  of  these  recom- 
mendations. 

Fifth — The  (|Uestion  as  to  whether  bonds  for  the  construction  of  said 
salt  water  barrier  and  the  dams,  pumping-  jdants  and  a(pieducts  for 
the  San  Joacjuin  Valley  referred  to  in  paragraphs  three  and  four  of 
these  recommendations  be  voted  at  the  same  time  as  the  bonds  for  the 
construction  of  the  Kennett  Dam  is  being  held  in  abeyance  b\'  the 
committee  for  further  consideration. 

Sixth — In  southern  California  SO  per  cent  of  the  water  supply  is 
now  being  drawn  from  wells  and  all  available  stream  flow  utilized. 
The  ground  water  levels  are  being:  lowered  by  overdraft.  The  ])0iMila- 
tion  increased  from  1910-1920  85  per  cent,  and  this  ratio  is  continuing. 
The  only  adequate  relief  nuist  come  from  the  Colorado  River.  The 
building  of  the  Boulder  Can.von  Dam  has  been  provided  for  by  congres- 
sional ai)i)ropriation.  There  renunns  the  construction  of  the  aqueduct, 
the  cost  of  which  may  be  $150,000,000.  This  water  is  to  be  used  by  the 
cities  of  the  south  for  domestic  pui'poses.  Eleven  towns  are  now 
organizing  for  this  purpose.  The  cost  of  carrying  out  the  jdan  Avill  be 
very  burdensome.  Besides  this  condition,  there  is  the  very  serious 
situation  as  to  water  supply  in  Imperial  and  Coachella  valleys  and 
possibly  other  parts  of  the  state  along  the  lower  Colorado  River.  If  a 
comprehensive  state  ])ro.ject  is  adopted  some  provision  shoidd  be  made 
to  extend  assistance  to  these  municipalities  and  agrricultural  areas  in 
southern  California.  The  ways  and  means  for  so  doing  can  not  now 
be  definitely  stated.  They  will  be  given  further  consideration  in  con- 
ference with  representatives  of  that  section  during'  the  next  30  days. 

Seventh — That  the  financial  cooperation  of  the  United  States  govern- 
ment should  1)0  iriven  in  this  uiulertaking.  that  steps  should  be  taken 
by  the  state  at  once  to  acquaint  the  federal  government  with  this  ]U'o- 
posed  development,  that  the  jiroper  state  officials  be  authorized  to  enter 
into  negotiations  with  the  federal  government  to  that  end.  but  that 
there  be  no  delay  in  either  the  sulmiission  of  the  bond  issue  or  actual 
eonstruction  of  the  ])roiiosed  works  pending  such  time  as  final  decision 
is  made  bv  the  trovt-rnment  as  to  whether  it  shall  aid  r'alif<u'nia  as 
re<|uested. 

Eighth — Tiial  the  stale  give  such  assistance  towai'd  the  control  of 
Hood  waters  of  the  Santa  Ana  River  as  may  be  necessary  and  consistent 
with  the  policy  ;is  ;ipplicd  to  the  S;icrainetit o  Ri\-ef  and  the  Los  .\n'/e|es 
flood  eonti'ol. 
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Ninth — That  the  state  renew  and  continue  its  water  filings  on  such 
.streams  as  may,  in  tlie  judjrmt'nt  of  tlie  state  en^'inecr  be  needed  now  or 
liereafter  for  the  purpose  of  carrying'  into  effect  tlie  flood  control  or 
other  i)olieies  contemplated  in  the  coordinated  plan,  provided,  however, 
tliat  such  filin<rs  should  be  released  if  and  when  such  waters  are  needed 
for  developments  undertaken  by  others  than  the  state  itself  of  projects 
in  harmony  with  the  cooi-tlinated  i)lan. 

In  conclusion  your  committee  desires  to  stale  iliai  it  lias  avoided  all 
reference  to  ways  and  means  of  financinjr  the  above  recommended  pro- 
jects and  to  announee  that  durinjr  the  constitutional  recess  it  will  con- 
duct ])ublic  hearings  in  San  Francisco  ami  Ijos  Aufreles  to  receive 
suirjrest ions  from  fdl  intei-ested  as  to  this  phase  of  tlie  undertakintr. 
otiier  (piestions  hehl  in  abeyance.  Tn  the  deliberations  of  this  eommittee 
we  have  eonsidered  a!  least  two  ])ossible  methods  of  financinjr,  one  by 
a  statewide  bond  and  the  other  by  district  assessments  aceordinij  to 
benetils.  AVe  are  open  minded  on  lK»th  of  these,  and  any  other  ])ossible 
plans  that  may  be  su<r<rested. 

Shortly  after  this  Lep^islatuiM'  reeonvenes  for  the  second  session  we 
will  submit  a  sup|)lemcntal  report,  with  our  recommendations  as  to  how 
this  development  is  to  be  financed. 

Sif^ned : 

B.  S.  CuiTTENDEN,  Chairman. 

E.  G.  Adams,  Secretary, 

Ralph  E.  Swix(;.  Vice  Ciiairman. 

IT.  C.  Xelson. 

Will  R.  Sharkev. 

Van  IJkrxard. 

Frank  W.  Mixter, 

EdWLV    a.    ^Ir^ELT-ER. 
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EXHIBIT  "A" 

REPORT  OF  LEGAL  COMMITTEE  TO  JOINT  LEGISLATIVE 
COMMITTEE  APPOINTED  TO  INVESTIGATE  THE  WATER 
PROBLEMS  OF  THE  STATE  AND  TO  RECOMMEND  SOME 
STATE-WIDE  POLICY  FOR  THE  CONSERVATION  AND 
USE  OF  WATER. 
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EXHIBIT  "A" 

Report  of  Legal  Committee  to  Joint  Legislative  Committee  Appointed 
to  Investigate  the  Water  Problems  of  the  State  and  to  Recommend 
Some  State-wide  Policy  for  the  Conservation  and  Use  of  Water. 

'I ()  the  Joint  L<(jisl(itivi'  Co)nmitt(C  appointed  to  investigate  the  water 
prohJemx  of  the  state  and  to  recommend  some  statewide  poliei/  for 
the  conservation  and  use  of  water. 

CJextlemex: 

The  committee  of  attorneys  a|)|)ointe(l  by  your  eluiirmaii  to  advise 
you  with  rejiard  to  le<i:al  (jiiestioiis  arisiiij>'  in  connection  Avitli  your 
invest ijrat ions  and  in  tlie  })re])aration  of  your  i-eport  lias  made  a  study 
of  the  state  of  tlie  laAV  Avith  respect  to  tlie  matters  within  the  scojie  ol" 
your  investijration.   aiul  now  submits  a   statement   of  its  eouclusions. 

Assembly  Concurrent  Resolution  Xo.  :]0,  in  i)ursuance  of  wliicli  you 
are  proceeding',  declares  that  tlu'  purpose  of  your  ajjpointment  is  "to 
make  an  iuvestifjatiou  of  the  water  ])roblems  of  tlie  state  and  to  recom- 
mend to  the  Lepislature  of  the  State  of  California  at  the  forty-ei<?hth 
session  thereof  some  statewide  policy  for  the  conservation  and  use  of  the 
waters  of  the  state." 

Tt  is  ap]>arent  from  this  lan^uaf>e  that  tlie  jn-oblem  before  you.  in 
the  solution  of  which  you  have  asked  our  coun.sel  on  leg-al  questions, 
is,  stated  in  a  bi'oad  way,  how  the  most  extensive  practicable  use  may 
be  made  of  the  watei's  of  the  state,  and  it  is  e(puilly  obvious  that  this 
involves  radical  interference  with  the  luitui-al  flow  of  our  streams  and 
underground  Avaters.  both  by  the  diversion  and  distribution  of  these 
waters  in  ways  widely  at  variance  with  the  course  of  nature,  ami,  also, 
by  arrestin<>:  the  rtoM-  of  Avater  by  impounding?  it  in  storaii:e  reservoirs 
;ind  releasinpr  it  for  various  uses  at  times  widely  dififerent  from  the  times 
when  it  was  wont  to  floAV. 

The  fundamental  watei-  law  of  the  state  is  the  rii>arian  riuht,  but  it 
is  i-ecognized  that  the  water  i-e.sources  of  the  state  are  sufficient  to  irri- 
irate  lar<re  areas  of  land  in  addition  to  the  lands  riparian  to  our  streams. 
In  order  to  irri<j:ate  this  additional  area,  it  may  not  be  necessary  to 
take  from  I'iparian  owners  the  (piantity  of  water  needed  for  the  eco- 
nomical irrigation  of  riparian  land,  but,  obviously,  the  water  in  excess 
of  the  amount  required  for  economical  irrigation  of  riparian  lands 
can  not  be  taken  if  the  rii)ariaii  owner  is  to  enjoy  the  full  flow  of  the 
stream,  and  the  (piestion.  thei-efore,  ]iresents  itself  at  the  threshold  of 
the  )>roblem  as  to  how  the  state  may  make  this  broader  use  of  the  water 
consistently  with  private  rijrhts. 

JUDICIAL   DECISION 

The  Legislature  in  1^50  adopted  the  common  law  of  England  in  its 
entirety,  except  so  fai- as  it  wa'S  contrary  to  the  constitution  and  statutes 
of  the  stale.  In  doing  so.  it  did  not  evcji  embody  the  clause  embodied 
in  like  laws  of  other  states  limiting  such  adoption  of  the  common  law  in 
so  far  as  it  was  applicable  to  conditions  in  the  state.  It  has  been  sug- 
gested that  the  ad(i|)lion  of  th<>  common  law.  together  with  the  rijiarian 
doctrine  wliicli  was  pai-t  of  it.  was  accomplished  by  th(>  Legislature 
after  careful  considerati(»n  of  the  subject.     So  far  as  we  have  been  able 
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io  ascertain,  there  is  no  evidence  that  tlie  Le<rislature  realized  or  dis- 
cussed the  fact  tliat  it  was  ado|)tinir  the  rii)arian  doctrine  of  water 
rights.  After  this  enactment  in  l^oO  the  Legishitnre  passed  practically 
no  law  niakin«r  any  definition  whatever  of  water  rifrhts  until  the  adop- 
tion of  the  codes  in  1S72.  When  the  codes  were  adopted,  tliey  codified 
the  customary  law  re^'ai-din^j:  appropriations  of  water,  hut  were  careful 
to  add:  "The  lijrhis  of  i-iparian  propi-jctctrs  arc  not  affected  by  the 
provisions  of  this  tith'."  Certainly,  iio  criticism  coukl  he  made  of  a 
court  arriving  at  the  c:)McIusion  that  the  Tjcgislaturc  had  intended  not 
only  to  recognize,  but  thereby  to  jtrotect  riparian  rights.  The  Legisla- 
ture jiassed  no  other  law  (tn  the  subject  until  l.^sj,  wlien  it  repealed 
this  provision,  but  in  the  repealing  act  expressly  provided  that  "the 
I'cpeal  of  this  section  shall  not  in  any  way  interfere  with  any  rights 
already  vested."  Again,  the  courts  could  hardly  be  criticised  for 
holding  that  tliis  M'as  intended  to  protect  all  riparian  rights  which  had 
vested  at  that  time. 

The  courts,  therefore,  being  unaided  by  the  Legislature  and  all  of 
tlie  meager  legislation  on  the  subject  indicating  that  riparian  rights 
did  exist  in  the  state,  could  hardly  be  seriously  criticised  for  so  decid- 
ing. They  felt  that  it  wouhl  be  in  the  nature  of  legislation  to  hold  that 
the  ripai'ian  doctrine  could  oidy  be  deemed  to  have  become  the  law  of 
the  state  so  far  as  ai»plicablc  to  our  conditions,  wliich  require  the  use 
of  all  of  the  waters  of  the  state  on  arid  lands,  and  that,  therefore,  the 
right  was  limited  to  the  (punitity  of  water  reasonably  required  when 
economically  applied.  The  courts,  having  [tronounced  the  contrary 
I'ule  res])ecting  these  ])r<)perty  rights,  it  is  too  nnu'h  to  expect  that  at 
this  day  the  courts  would  reverse  that  luling.  This,  however,  does  not 
prevent  the  courts  froni  deciding  as  original  i)ropositions  any  particu- 
lar features  of  the  riparian  light  not  decided  m  previous  cases.  But, 
as  a  gcnei'al  i)roi)osition.  the  gen(>ral  i-ight  and  its  iiu-idents  must  be 
deemed  to  have  become  so  fixed  that  they  are  not  liki^ly  to  be  changed 
l»y  mere  judicial  decision. 

FLOOD    AND    FRESHET   WATERS 

It  has  been  fi-equcntly  suggested  that  the  ilifficulty  could  be  avoided 
by  holding  that  ri|)arian  rights  do  not  extend  to  what  are  sometimes 
called  "flood"  fu-  "freshet"  waters.  These  terms  are  frequentlj-  used 
with  various  meanings,  but.  in  their  })roadest  significance,  they  usually 
mean  waters  which  the  streams  are  not  able  to  hold  Avithin  their  banks, 
but  whicli.  cither  on  account  of  heavy  rains  or  melting  snows,  so  swell 
I  he  stream  that  large  areas  of  land  are  overflowed  and  inundated. 
These  terras  are  so  occasionally  used  with  reference  to  extraordinary 
and  irregularly  occurring  flows  through  ordinarily  dry  washes,  or 
flows  which  are  otherwise  unforseeable  or  undei>endable.  even  though 
held  within  the  banks.  Some  sujjpoi-t  has  been  given  by  decisions  of 
the  courts  of  this  state  to  this  contention,  but  the  only  ca.ses  which  can 
now  be  thought  lo  reprf-seni  the  present  view  of  the  coui'ts  in  which 
I  Ids  doctrine  has  been  iriven  any  etfeet  is  in  regard  to  water  of  streams 
in  which  exti-a(wdinary  freshets  are  sometimes  caused  by  excessive  and 
unexpected  rainfall.  Such  wat<'r  has  been  held  to  be  no  part  of  the 
water  to  which  the  riparian  owner  is  entitled.  On  tlie  other  hand,  the 
Su|>re)iie  Cnjirt   has  quite  defiintely  held  that  with  respect  to  the  great 
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rivers  of  the  state,  which  are  affected  primarily  by  the  meltinj?  snow, 
the  floods  caused  by  such  melting  rejrularly  occur,  and  can  be  foreseen, 
;ind  are  expected,  and,  therefore,  are  part  of  the  ref,'ular  flow  of  the 
stream  to  which  riparian  owners  are  entitled.  Even,  therefore,  if  a 
person  deemed  it  economically  feasible  to  ies«'rvoir  the  Avaters  of  the 
extraordinary  and  unforseen  freshets  and  it  was  held  that  this  might 
loi,'ally  be  done,  il  wouKl  nol  solve  the  problem  which  w(!  have  before 
us,  wliich  has  to  do  witli  the  great  rivers  of  the  state,  which  are  filled 
primarily  by  the  nu'lting  snow,  and  with  respect  to  which  it  has  been 
held  that  the  floods  caused  thereby  are  subject  to  riparian  rights.  Both 
the  melting  of  the  snow  and  the  ordinary  rainfall  can  be  foreseen,  and 
the  floods  Avhich  result  are  not  extraordinary,  but,  under  the  decisions, 
would  seem  to  constitute  a  part  of  the  regular  flow  of  the  .stream  to 
which  the  riparian  owner  is  entitled.  The  result  is,  that  while  in 
individual  cases  it  might  be  that  a  decision  might  be  obtained  with 
ies])ect  to  a  pai-ticular  stream  that  certain  of  its  waters  were  flood 
or  freshet  waters  not  subject  to  riparian  rights,  as  a  general  proposi- 
tion such  does  not  seem  to  be  the  situation,  and,  since  we  are  dealing 
primarily  with  streams  of  a  difl'erent  cliai'acter,  it  would  seem  that  this 
doctrine  can  not  be  considei-ed  as  offering  any  satisfactory  solution  of 
the  problem  before  us.  However,  as  a  practical  matter,  it  will  be 
found  that  where  most  of  the  land  alons:  a  stream  is  reclaimed  and  the 
maintenance  of  levees  becomes  important,  there  will  be  less  likelihood 
of  objections  to  the  storage  and  diversion  of  waters  that  would  menace 
the  works  of  reclamation. 

In  some  portions  of  the  state,  particularly  the  semiarid  regions, 
problems  of  flood  and  freshet  waters  are  no  doubt  of  considerable 
importance  in  connection  with  flood  control  nnd  water  spreading 
projects,  but  detailed  consideration  of  these  matters  would  seem  to  be 
out  of  ])lace  in  a  general  i'e])ort  dealing  primarily  with  the  major 
streams  of  the  state. 

DEDICATION    TO    PUBLIC    USE    AND    PRESCRIPTION 

There  is  no  doubt  that  where  water  has  been  taken  from  a  stream 
and  used  for  five  years  adversely  to  the  lower  riparian  owners  a  pre- 
.scriptive  title  to  the  water  thus  taken  is  obtained  as  against  them.  It 
is  also  established  that,  in  case  water  is  taJcen  for  a  shorter  period  and 
applied  to  a  public  u.se  with  the  knowledge  and  apparent  acquiescence 
of  the  riparian  owners  and  the  rights  of  the  public  have  intervened,  the 
continuance  of  the  use  cannot  be  stopped,  but  it  may  continue,  subject 
to  the  payment  of  compensation  if  demanded  within  the  statutory 
period. 

As  a  practical  proposition,  these  doctrines  have  operated  to  avoid 
tlie  claims  of  riparian  owners  on  a  great  many  streams,  for  it  is  a  well 
known  fact  that  huge  irrigation  developments,  as  well  as  water  power 
developments,  have  been  successfully  carried  out  both  by  public,  quasi- 
public  and  private  interests,  without  any  objection  whatever  from 
riparian  owners  who  might  have  claimed  tlie  right  to  the  full  flow 
of  the  .stream.  Generally  speaking  it  seems  to  be  the  fact  that  where 
t  he.se  developments  do  not  deprive  persons  of  water  which  they  actually 
niM'd  for  beneficial  purposes,  they  make  no  objection  to  such  develop- 
mciils.     However,  our  i)rcsent  investigation  is  being  conducted  on  the 
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tlH'ory  that  objection  may  arise  to  any  project  of  the  state,  as  it  has 
in  individual  cases  arisen  with  respect  to  other  projects,  and  we  must 
advise  as  to  tlie  best  Avay  to  obviate  such  objection,  if  made. 

It  is  pr(ij)er  to  state  that  claimants  of  the  right  to  appropriate  for 
us<'  oil  nonriparian  lands  water  that  is  not  needed  on  riparian  lands 
point,  in  justification  of  tlieir  claims,  to  the  establishment  of  the  cus- 
tom of  appropriation  by  the  miners  and  to  the  recognition  of  the  doc- 
trine of  aj)pr()priatioii  in  the  Civil  Code  by  the  Legislature  in  1872. 
They  insist  that  the  pi-ovision,  inserted  when  the  codes  were  adopted, 
that  the  rights  of  riparian  ownei-s  should  not  be  affected  by  the  sec- 
tions jn-oviding  for  the  filing  of  notices  of  appropriation,  was  intended 
to  j)i'eserve  to  the  rii)arian  owners  oidy  the  right  to  so  much  Avater  as 
Ihey  might  actually  need,  and  in  support  of  this  they  emphasize  the 
fact  that  in  1S87,  at  the  next  .session  of  the  Legislature  after  the  final 
disposition  of  the  case  of  Lux  vs.  Ilaggin  in  1886,  the  Legislature 
rej)ealed  this  saving  provision.  Furthermore,  they  direct  attention 
to  the  fact  that  in  191.'},  the  Legislature  pa.ssed  the  Water  Commission 
Act,  which  was  appi-oved  by  tlie  people  on  referendum  in  1914,  and 
by  this  act  all  water  not  appropriated  or  rea.sonably  needed  for  use 
on  riparian  lands  was  declared  to  be  subject  to  appropriation,  and  rules 
for  obtaining  i^ermits  and  licenses  for  tlie  apin-o])riation  of  water  were 
establishe<l. 

POLICE    POWER 

Naturally,  one  of  the  suggestions  which  occur  in  this  respect  is  that 
in  some  manner  the  desired  result  could  be  accomplished  by  the  exer- 
ci.se  of  the  police  power.  In  connection  with  this,  it  should  be  noted 
that  the  courts,  in  deciding  rijjarian  rights  as  between  individuals,  have 
not  generally  been  called  uj)on  to  pas.s  upon  the  right  of  the  state  in 
case  it  asserted  it  under  the  police  poAver.  The  courts  have  had  occa- 
sion to  refer  to  certain  acts  of  the  Legislature  which  merely  undertook 
1o  |)ennit  private  ])ersons  to  ajipropriate  and  take  water  away  from 
the  rijiarian  owners  on  the  theory  that  the  state  had  a  proprietary 
interest  in  the  water,  and  to  hold  that  this  could  not  constitutionally 
be  done. 

The  courts  luivc  pa.ssed  u])on  ccrlain  act.s  passed  under  the  police 
power,  such  as  acts  to  prevent  the  waste  of  water,  and  held  them  con- 
.slitulional,  and  the  act  limiting  land  to  a  definite  quantity  of  water, 
and  held  it  uncon.stitutional,  but  the  courts  have  never  deemed  that 
they  have  been  called  upon  to  pass  in  a  broad  way  upon  the  (piestion 
as  to  the  power  o\'  tlie  Legislature  to  deal  with  or  regulate  riparian 
rights  for  the  pulilie  trood.  under  what  is  generally  known  as  the  p(»liee 
power. 

Specifically,  therefore,  the  (piestion  i)re.sented  is  whether  the  Legis- 
lature under  the  ))olice  jiower  could  limit  the  right  of  a  riparian  OAvner 
to  such  water  as  he  requires  when  economically  diverted  and  applied, 
and  whether,  if  it  could  do  so,  that  would  prevent  the  riparian  owner 
Ironi  objecting  to  a  diversion  which  deprived  him  of  the  right  to  the 
full  flow,  but  did  not  dei)rive  him  of  the  amount  economically  recpiired. 
This  (piestion  j)resents  the  broad(»st  field  for  philosophical  discussion. 
Tile  leading  cases  by  the  sui)reme  cdurt  of  the  Fnited  States  involving 
llie  |.olieo  power  are.  in  fact,  philosophical  discussions,  and  the  con- 
clusions  ;irri\cd    at.   evm    by    a    four   1o   five   decisi(ni.    are   controlled 
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l»y  tilt'  pt'L'uliar  iihihtsopliy  of  the  individual  justices  pronouncing  the 
lonchi^ion  of  (lio  court  and  the  consequent  dissenting  opinions.  Many 
generalizations  have  been  attempted  in  regard  to  the  police  power,  but 
it  will  be  found  that  almost  all  of  them  break  down  when  put  to  the 
test  of  judicial  decision.  It  has  frequently,  for  instance,  been  said 
tiiat  there  is  a  clear  and  marked  distinction  between  the  regulation 
of  propert}'  under  the  police  power  and  the  taking  of  property  under 
the  power  of  eminent  domain,  but  under  the  latest  pronouncements 
of  the  supreme  court  of  the  United  States,  there  is  no  such  clear  demar- 
cation. On  the  contrary,  it  has  recentl.y  been  pointed  out  that  when 
the  Legi.slature  forbids  a  man  from  erecting  more  than  a  live-story 
l)uilding  on  his  property,  it  does,  to  the  extent  that  it  forbids  the  use 
of  his  property,  take  it  from  him.  Still,  in  a  proper  case,  this  may  be 
I'uUy  justified  under  the  police  power  without  compensation. 

It,  of  course,  is  deemed  that  the  very  nature  of  water  makes  it 
peculiarly  a  subject  of  the  exercise  of  the  police  power.  There  can  not 
be  much  serious  question  that  the  Legislature  has  full  i)OAver  to  require 
such  economy  in  the  use  of  water  as  is  necessary,  at  all  cAcnts,  in  order 
that  all  those  entitled  to  use  the  water  nuiy  enjoy  it.  liii;;,  whether  it 
can  make  like  regulations  for  the  purpose  of  making  a  more  extended 
use  of  the  water  by  a  general  plan  for  the  conservation  and  use  of  the 
waters  of  the  state  in  the  interest  of  the  public  presents  a  different  ques- 
tion. We  believe,  that  in  view  of  the  latest  decision  of  the  Supreme 
Court  of  California  that  it  did  not  intend  to  prejudice  the  question  as 
to  the  rights  of  the  state  under  the  police  power,  this  committee  should 
not  assume  that  the  Legislature  could  not  .so  provide  b}^  the  exercise  of 
that  power.  On  the  other  hand,  we  believe  that  it  would  be  an 
unfounded  assumption  of  knowledge  for  this  committee  to  presume  to 
decide  that  the  Legislature  could  under  the  police  power  solve  the 
problem  before  us,  in  view  of  the  absence  of  any  controlling  decision 
on  the  question.  We  know  that  the  Legislature  could  not,  by  the  exer- 
cise of  the  police  i)owei',  take  away  from  the  riparian  owners  waters 
which  they  reasonably  require  for  their  needs  waen  reasonably  and 
economically  applied,  and,  we  presume,  it  would  be  equally  recognized 
that  from  the  standpoint  of  fairness  and  justice  the  Legislature  would 
not  desire  to  do  so  if  it  could.  Whether  it  could  limit,  so  to  speak,  the 
riparian  owners  to  a  quantity  of  water  economically  needed  b}^  them,  is 
a  question  which  should  not  be  foreclosed  by  us,  nor  should  we  attempt 
to  advise  that  the  Jjcgislature  has  or  has  not  such  power.  If  the  state 
should  determine  to  a1temi)t  such  a  regulation  of  riparian  rights,  there 
is  adequate  machinery  in  the  law  for  the  determination  of  its  validity. 

NAVIGABLE    WATERS 

The  principal  rivei's  of  the  state,  the  waters  of  which  the  state  desires 
to  take  for  public  use,  are  navigable  streams.  In  the  decisions  of  the 
courts  regarding  water  rights  between  private  individuals,  the  courts 
have  had  little  or  no  occasion  to  consider  the  nature  of  the  rights  of 
the  state  in  navigable  waters.  The  suggestion  has  been  made  that  the 
•state  has  a  right  to  use  the  navigable  waters  of  the  state  either  for 
navigation  or  other  public  u.ses,  and  that  any  rights  of  riparian  owners 
must  be  held  subject  to  the  sujierior  right  of  the  state.  The  far- 
reaching  effect  of  this  contention  can  readily  be  seen. 
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Asstnnin;;  tliat  the  st;ito  had  niiy  such  power,  it  is  inconceivable  that 
it  ■would  desire  to  exercise  it  so  as  to  interfere  in  any  way  with  the 
na^i<;ation  interests  of  the  state  or  the  enjoyment  by  riparian  owners 
of  the  waters  of  streams,  so  far  as  the  same  are  reasonably  necessary 
for  their  lands.  It  is  equally  inconceivable  that  it  would  desire  to 
exercise  it  so  as  in  any  way  to  question  the  right  of  appro])riators  to 
continue  to  enjoy  watei-s  appropriated  by  them  and  reasonably  needed 
for  the  ])nrposes  for  whicli  the  aii])ropriation  was  made.  "Whether  it 
mifrht  desire  to  exercise  the  rip-ht  as  against  the  claim  of  a  riparian 
owner  to  the  full  flow  of  the  stream,  although  such  flow  is  not  reason- 
ably necessary  for  his  use,  presents  a  question  of  public  policy  on  which 
this  committee  could  not  well  pass.  The  attitude,  however,  of  the  Leg- 
islature on  A.ssembly  Constitutional  Amendment  No.  27,  submitted  to 
the  people  by  the  Legislature  at  its  la.st  session,  might  be  construed  as 
mdicating  that  it  did  not  have  a  high  legard  for  this  claim. 

Here,  again,  we  have  no  authoritative  decision  by  the  courts  of  this 
state  on  the  subject.  Examining  the  decisions  of  the  courts  of  other 
states,  we  find,  first,  that  the  courts  of  some  states  have  held  that  the 
state  is  the  owner  of  all  navigable  waters  and  is  entitled  to  take  them 
in  aid  of  navigation  or  for  any  other  public  use,  and  that  the  rights  of 
riparian  owners  are  entirely  subordinate  to  the  right  of  the  state; 
.second,  in  other  states  the  courts  have  held  that  the  state  only  owns 
the  navigable  waters  for  the  purpose  of  navigation,  and  that  it  can  not 
take,  or  authorize  the  taking  of,  the  water  for  other  public  purpo.ses 
as  against  riparian  owners;  third,  it  is  held  that  whether  or  not  the 
state  may  take  the  water  as  against  the  claims  of  riparian  owners, 
(lei)ends  on  the  question  whether  the  state  or  the  riparian  owner  owns 
the  bed  of  the  navigable  streams;  and  fourth,  in  many  states  it  is  held 
that  even  where  the  state  OAvns  the  navigable  waters  for  all  juiblic 
purposes,  it  may  grant  rights  therein  which  Avould  become  superior  to 
any  right  of  the  state,  and  th(>  (piestion  as  to  whether  such  rights  have 
been  granted,  of  course,  involves  manj'  considerations  of  Law  and  fact. 

In  attempting  to  apply  these  decisions  to  this  state,  we  find  many 
difficulties.  By  .section  670  of  the  Civil  Code  it  is  provided  that  the 
state  is  the  owner  of  all  land  below  tide  water  and  below  ordinary  high- 
water  mark  bordering  ui)oii  tide  water  within  the  state;  and  of  all 
land  below  the  water  of  a  navigable  lake  oi-  stream.  By  section  830  of 
the  same  code  it  is  provided  that  a  grant  of  land  bordering  on  tide  water 
extends  to  /nV/Zi-water  mark,  while  a  deed  to  land  bordering  on  a  non- 
tidal  iiavigable  lake  or  stream  extemls  to  /o?r-water  mark.  Whether 
the  ellVct  of  this  wouM  be  to  limit  the  title  of  the  sfate  in  the  bed  of  a 
navigable  lake  or  stream  to  the  land  below  lou'-w-Aior  mark,  does  not 
ai)])ear  to  have  been  decided,  and  a  decision  on  that  point  might 
materially  afTect  its  title  to  the  wnirr  of  non-tidal  streams  above  the 
low-water  mark. 

We  find  that,  as  between  jirivate  individuals,  our  courts  have  recog- 
)iized  the  rights  of  riparian  owners  on  navi-rable  streams,  but  have  had 
no  occasion  to  determine  whether  such  rights  are  subordinate  to  the 
superior  rights  of  the  stat(>  for  i>urposes  other  than  navigation.  In 
view,  therefore,  of  the  fact  that  the  courts  of  different  states  have  come 
lo  different  conclusions  on  this  subject,  we  do  not  believe  that  it  would 
be  of  any  benefit  for  this  committee  to  attempt  to  express  an  opinion 
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on  this  very  important  qnostion.  All  that  wo  can  say  is  that  the  con- 
tention docs  exist,  and  it  can  not  be  said  to  be  without  merit,  nor  can 
it  be,  with  any  degree  of  certainty,  said  to  be  well  founded. 

There  is  also  some  doubt  as  to  how  far  a  decision  in  favor  of  the 
state  on  this  question  would  solve  the  present  difficulty.  The  decisions 
in  other  states  seem  very  generally  to  hold  that  even  where  the  state 
has  a  right  to  use  the  waters  of  navigable  streams  for  any  public 
purpose  as  against  the  claims  of  riparian  o^vmers,  the  state  can  not 
do  so  to  the  injury  of  riparian  owners  on  non-navigable  portions  of  the 
stream,  or  upon  non-navigable  branches  or  tributaries.  Undoubtedly 
in  certain  cases  the  riparian  owners  claiming  the  right  to  the  full  flow 
of  the  stream  would  own  land  upon  non-navigable  branches  of  the  river, 
and  it  might  be  those  very  branches  that  were  most  affected  by  the 
taking  of  the  water. 

For  these  reasons,  we  feel  that  no  detinite  opinion  can  be  expressed 
as  to  the  right  of  the  state  in  this  particular,  or  how  far  a  decision  favor- 
able to  it  would  solve  the  difficulty  in  any  particular  case. 

EMINENT   DOMAIN    AND   COMPENSATION 

Of  cour.se,  it  is  elenientar\'  that  the  state,  under  its  inherent  power 
of  eminent  domain,  has  a  right  to  take  water  for  public  use,  just  as  it 
has  the  right  to  take  any  private  ])roperty  in  condemnation  proceed- 
ings, subject  to  the  eon.stitutional  requirement  that  just  compensation 
be  paid  for  the  property  taken.  80  that,  in  all  events,  the  state  has  in 
its  hands  one  method  by  which  it  can  efiPectively  remove  the  obstacle 
which  we  have  been  considering. 

This  principle  is  so  elementary  that  it  is  needless  to  enlarge  upon  it, 
and  the  only  suggestions  which  this  committee  could  make  would  be 
with  regard  to  the  procedure  by  which  riparian  rights  might  be  con- 
demned and  compensation  fixed.  In  this  regard  three  distinct  pro- 
cedures have  been  considered,  as  follows : 

First,  the  present  statutory  method  of  a  proceeding  in  the  superior 
court,  in  which  the  judge  decides  all  (luestions  except  the  amount  of 
compensation,  which  is  fixed  by  a  jury,  unless  a  jury  is  waived  by  the 
parties.  This  procedure,  of  course,  has  the  advantage  of  being  the 
procedure  in  vogue,  and  it  al.so  ha.s  the  advantage  that  it  would  only 
be  invoked  when  and  if  a  riparian  owner  insisted  on  liis  right  to 
the  full  flow  of  the  .stream.  Under  this  procedure,  as  well  as  under  the 
others  hereinafter  considered,  the  court  can  decide  all  conflicting 
claims  of  the  parties  with  regard  to  the  water  of  the  stream,  as  well 
as  the  compensation  to  be  paid  for  the  rights  taken,  subject,  of  course, 
to  the  right  of  appeal.  H"  tiuu-c  should  be  any  doubt  on  this  latter 
point,  a  sim])le  amendment  of  the  Code  of  Civil  Procedure  could  confer 
power  ui)on  the  court,  in  any  eminent  domain  proceeding,  in  whicli 
there  was  doubt  as  to  the  title  of  the  property  to  be  condemned,  to 
determine  first  the  relative  rights  of  the  parties  in  and  to  the  ])roperty 
and  then  to  fix  the  amount  of  compensation  to  be  paid  for  the  property 
necessary  to  be  taken  for  public  u.se. 

There  is  now  a  statute  which  provides  that  the  court  may  appoint 
competent  persons  for  the  purpose  of  investigating  without  prejudice  to 
either  party  the  facts  of  the  case  and  re]iorting  to  tlie  court  tlieir  con- 
clusions,  subject,  of  course,  to  cross-examination  by  the  litigants  and  to 
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the  right  of  tlie  liti^rants  to  produce  witiu'sscs  in  their  own  behalf. 
There  is  a  provision  in  the  .Sfatt-  \Yater  Coiunus.sion  Aet  whereby  the 
eo\irt  may  refer  to  the  iSlate  Water  Commission  (now  the  Division  of 
Water  Rijrhts)  as  referee  liti^ration  afTeetin«r  water  rijrhts.  The  Division 
of  Wat(n-  Ritrhts  and  the  Division  of  Enfrineerinpr  and  Irrigation  are 
botli  eipiipped  to  <ratlier  (hita  tliat  wonhl  be  useful  in  an  eminent  domain 
proeeeding  of  the  character  under  eonsiileration.  and  oiu'  or  the  other 
of  these  divisions  might  be  made  avaihible  by  law  for  the  assistance 
(tf  the  courts  in  such  eases. 

Second,  it  has  been  suggested  tliat  an  admini>.ti'ative  proceeding  be 
provided  for  by  act  of  tlie  Legisbit  ure  wher(*l)y  some  administrative 
tribunal  would  in(|uire  into  tbe  damage  wliieh  would  result  to  riparian 
owners  by  the  talcing  of  water  for  public  use  and  that  the  findintrs  of 
such  administrative  body  should  be  sidjjeet  to  j-eeourse  in  the  eoiu'ts. 
in  which  they  woidd  be  pr'wa  facie  evidence  as  to  the  amount  of 
damages.  Some  have  suggested  that  the  i)resent  Division  of  Water 
IJights  eoidd  act  as  such  administrative  tribunal,  while  others  have 
urged  that  this  division  is  too  closely  coniu'cted  with  the  iirosram  of 
the  state  in  the  working  out  of  a  comprehensive  program  for  the  con- 
servation and  use  of  our  water  resources  to  be  deeme<l  an  impartial 
tribunal.  Consequently  it  has  been  suggested  that  a  new  counnission 
be  created  foi-  this  ])arlicular  piU'i)ose  or  the  State  Water  Commission 
be  revived  as  an  independent  branch  of  the  state  government. 

In  this  connection  it  has  been  suggested  that  in  coiuiection  with  the 
.Mppropriation  of  water  the  Division  of  Water  Ivights  could  be  given 
authority  to  hear  any  protest  on  the  ground  that  such  appropriation 
would  damage  I'iparian  land,  and  determine,  in  an  administrative  way, 
the  extent  of  such  damage,  leaving  the  parties  the  rijrlit  to  judicial 
recourse  with  a  jury  trial  if  the  administrative  award  should  not  be 
accepted. 

Those  Avho  advocate  sm-h  an  administrative  tribunal  argu<'  that  tlie 
results  of  its  work  would  be  much  like  those  of  a  board  of  viewers  in 
the  laying  out  of  a  public  road,  ami  that  in  the  great  majority  of  cases 
the  award  made  by  the  tribiuial  would  be  accepted  without  (piestion. 
and  that  if  in  some  cases  an  award  was  not  .satisfactory  and  the  nuitter 
was  taken  into  court,  the  work  done  before  the  administrative  tribunal 
would  all  be  available  in  the  trial  before  the  court.  It  is  poiuted  out 
that  the  Water  CoMMiiission  Act  now  |)rovides  Ifu-  a  somewhat  similar 
procedure  in  sti'eam  adjudications,  and  that  similar  provisions  are 
found  in  the  statutes  of  (Ulier  states,  and  that  the  history  of  such  pro- 
ceedings is  that  the  administrative  ('etennimition  is  accepted  in  a  vast 
nujjority  of  eases. 

On  the  other  hand,  it  is  obvious  that  if  the  award  of  the  administrative 
tribunal  is  not  satisfactory,  it  will  l)e  necessary  for  the  land  owner  to 
incur  the  expense  aiul  trouble  of  an  additional  proceeding  in  coiirt  in 
order  to  obtain  what   he  considers  to  be  his  riirhts. 

Third,  neither  of  the  two  foregoing  pr(»eedures  would  rc<piire  any 
modification  of  the  constitution.  It  has  also  been  sugirested  that  a 
constitutional  ameiulment  be  jjrepared  for  the  establishment  of  a 
judicial  tribunal  to  delermiiie  coutlicting  claims  to  water  rights  and  tlie 
compensation  to  be  paid  in  ease  <»f  the  condemnation  of  such  rights,  sucli 
tribunal  to  function  as  in  the  ca.se  of  the  State  Kailroad  Commission 
and    the    Industrial    Accident   Commi.ssion,   when   exercising   judicial 
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t'linctions.  It  is  poiutt'il  out  that  the  determination  of  suoli  a  tribunal 
as  to  matters  cif  Faet  eoukl  be  made  conclusive,  and  its  decisions  subject 
to  review  only  by  liic  a])pellate  courts  on  questions  of  law. 

It  is  obvious  that  much  can  l)e  said  in  favor  of  and  a<rainst  each  of 
these  ])ro))()sals.  They  involve  larp:ely  a  (|uestion  of  ])olicy,  and  par- 
tiality for  one  or  the  other  depends  larfrely  upon  the  point  of  view  of 
the  indiviilual.  It  is  hardly  within  the  purview  of  the  duties  of  this 
committee  to  express  any  preference  on  the  subject. 

In  determinin<r,  hoAvever,  which,  if  any,  of  these  sufrfjestions  ade- 
quately iue(>ts  the  situation,  this  controllinji:  feature  sliould  not  be  over- 
looked, namely,  that  as  a  jreneral  rule  the  state  does  not  desire  to 
(Oiidemn  all  of  the  ri<»'hts  of  riparian  owners,  but  that  in  most  cases 
it  will  be  desired  to  leave  to  the  riparian  owners  the  quantity  of  water 
which  they  reasonably  recpiire  for  economical  use.  One  frreat  difficidty 
in  any  condemnation  proceeding,  ■whether  strictly  judicial  or  adminis- 
trative, is  in  devisinfr  a  procedure  which  will  take  away  from  the 
riparian  owner  only  that  excess  of  water  which  is  desired  to  be  taken. 
In  the  ordinary  proceeding;  in  condemnation,  the  plaintitf  states  what 
water  he  wishes  to  take,  and  the  (piestion  is  to  what  extent  will  that 
damage  the  riparian  oAvner.  The  difficulty  is  that  it  is  impracticable  in 
such  a  proceeding  to  ascertain  whether  such  a  taking  will  oidy  deprive 
the  riparian  owner  of  the  excessive  cpiantity  of  water  which  he  really 
does  not  need  or  whether  it  will  deprive  him  of  Avater  which  he  requires 
for  his  uses.  This  Avill  readily  be  seen  when  we  consider  that  the  right 
of  a  riparian  owner  on  one  of  our  great  rivers  is  entirely  correlative 
with  the  rights  of  many  other  riparian  OAvners,  and  unless  there  is 
sufificient  Avater  left  in  the  stream  after  the  condemnation  to  supply 
the  reasonable  needs  of  all  riparian  OAvners  on  the  stream,  the  defend- 
ant in  the  condemnation  suit  may  be  deprived,  as  a  result  of  the 
proceeding,  of  water  Avhich  he  absolutely  reciuires  for  his  needs.  Thus, 
if  a  stream  is  floAving  10,000  second-feet,  the  taking  of  500  second-feet 
might  not  injure,  or  CA'en  inconvenience  any  riparian  OAvner,  but  if 
the  flow  of  the  stream  drops  to  1,000  second-feet,  the  condemnation  of 
oOO  second-feet  might  result  in  serious  loss  to  a  riparian  OAvner  Avho 
Avould  have  to  share  the  renuiining  500  second-feet  Avith  a  large  number 
of  other  riparian  owners.  Tlie  effect  of  the  taking  of  any  given  amount 
of  Avater  from  a  stream  can  best  be  determined  by  an  investigation  of 
the  entire  stream  and  the  needs  of  all  parties  upon  it.  Such  an  iuA'csti- 
gation  in  each  individual  condemnation  proceeding  Avould  be  imprac- 
tical)le,  unduly  exi)ensive  and  i)lace  a  burden  upon  the  parties  that 
Avould  be  unl)earable,  and  this  Avould  be  true,  whether  the  proceeding 
Avas  before  the  court  or  before  an  administrative  body.  Whatever  pro- 
cedure, therefore,  is  adopted,  it  sliould  be  adequate  in  some  Avay  to 
ascertain  the  amount  of  Avater  Avliich  the  riparian  OAvner  does  require 
and  in  some  Avay  assure  him  of  that  (puintity.  and  then,  if  necessary, 
condemn  the  right  to  take  the  surplus  as  against  the  legal  right  to 
the  full  floAv  of  the  stream.  Of  course  the  right  of  the  state,  if  neces- 
sary, to  condonn  the  entire  riparian  right,  Avould  remain  as  at  present, 
and,  undoubtedly,  in  some  cases  the  condemnation  of  the  entire  right 
Avouid  be  necessary,  but,  generally  sjjcaking,  it  would  not  be  necessary 
or  desirable. 
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Tlu'  .suggestion  lias  bt-eu  iiuuli'  (liat  the  damages  wliieli  tlie  riparian 
(twucr  claiming  the  lull  flow  ot  the  stream  would  reeover  would  gener 
ally  l>e  small.  This  entirely  overlooks  the  diflloulty  MJiieh  has  junI 
heen  pointed  out.  It'  the  trier  of  the  laet*^,  whether  it  be  a  jury  or  an 
administrative  ird)unal.  is  left  in  doubt  as  to  whether  the  eondemnation 
will  leave  the  riparian  owner  with  a  elear  right  to  a  sulVieieul  i[uantity 
of  water  for  his  reasonable  eeonomieal  uses,  the  danvjiges  awardeil  must, 
in  the  njiture  of  tilings,  be  large,  anil  not  small.  It,  therefore,  justice 
is  to  be  done  to  the  riparian  owner  and  at  the  .same  time  to  the  publie 
in  its  desire  to  take  tiie  suri)lus  water,  .some  procedure  must  be  devi.sed 
which  will  assure  to  the  riparian  owner  water  for  his  reasonable  mvds 
and  limit  his  damages  to  such  amount,  if  any,  as  will  compensate  him 
for  any  losls  he  may  sustain  by  the  appropriation  of  the  surplus. 

It  has  been  suggested  that  this  diftlculty  may  be  met  by  the  condemna- 
tion of  the  entire  riparian  right  of  the  ilefentlant,  with  a  !4:uarantee  by 
the  condemning  party,  in  lieu  thereof,  of  a  e«*rtain  delinite  supply  of 
water,  to  be  taken  from  the  appropriation  of  the  condenuiing  party. 
This  wouUl  put  upon  the  condemning  jiarty  the  d«ity  to  protect  the 
appropriation,  both  for  itself  and  for  tiie  riparian  owners  whose  rights 
were  eondennied,  against  any  demands  of  other  riparian  owners  on 
the  stream  who  were  not  parties  to  the  condenuiation  proceedings;  and 
on  the  other  hand,  it  would  give  the  riparian  owner  a  delinite  supply  of 
water,  which  eoidd  be  determined  by  ilu^  conrf  ti>  be  sufficient  for  the 
needs  of  the  riparian  land. 

It  has  also  been  sugge.steil  that  jjrovision  be  made  for  a  proceetling 
in  rem  in  the  superior  court  or  one  of  the  other  tribunals  liereinbefore 
suggested,  to  .settle  aiul  determine  all  rights  in  a  particular  stream, 
with  a  provision  that  each  riparian  owner  might,  in  lieu  of  his  riparian 
rightvS,  accept  a  certain  (juantity  of  water  with  a  ])riority  over  all  per- 
sons except  those  wlio  had  already  aecpiired  better  rights  against  him. 
In  ca.se  any  rii)arian  owner  refused  to  do  this.  Ins  riparian  rights  over 
and  above  such  quantity  of  water  as  might  he  found  to  be  necessary  on 
his  land  wpuld  be  valued  and  condemned  in  such  jiroeeeding.  and  their 
value  paid  to  him.  and  then  all  tlie  rights  on  the  stream  would  be  lixed 
in  the  tinal  judgment  in  the  jjroeeeding.  The  result  would  be  an  assur- 
ance to  the  riparian  owners  of  enough  water  for  their  land,  an<l  no 
more,  and  an  a.ssuranee  tiujt  tlie  balance  of  the  water  wouhl  be  avail- 
able for  other  ])urposes,  jind  finally  at  the  same  time  the  rights  of  all 
persons  in  the  stream  would  be  settled,  and  the  stream  would  be  in  a 
condition  to  have  the  water  actually  measured  antl  delivered  to  those 
entitled  to  it  under  the  direetioTi  of  a  water-master,  if  that  were  foun<l 
necessary. 

A  j)roeeeiling  of  this  nature  is  now  provided  for  in  the  Water  Coni- 
nii*!sion  Act,  but  it  is  limiteil  to  rights  by  appropriation  and  there  is  ni> 
provision  for  determining  the  rigiits  of  riparian  owners  in  fliHt  pro 
feeding,  or  fur  eoniiemning  riirhts  of  :niy  fharacter. 

Xo  matter  what  coiirse  of  procedure  may  l)0  followed,  the  committee 
reeonnnends  that  ennsiileration  be  given  fo  the  following  proposals  for 
changes  in- the  law  of  eminent  domain  : 

First.     One 'suggest  ion  is  that,  unless  a  tribunal  having  state-wide 
jurisdiction  is  provided  for.  the  law  should  be  changed  to  allow  a  con 
demnation  proceeding  to  be  brought  in  the  county  in  which  any  part 
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of  the  riparian  land  is  situated.  At  present,  a  separate  suit  must  b«' 
brouplit  against  owners  in  different  counties,  whereas  the  effect  on  thes*- 
lands  should  be  determined  in  the  same  proceeding.  This  suggestion  is 
not  based  merely  on  considerations  of  convenience,  but  is  made  in  view 
of  the  fact  that  many  streams  tiow  througli  more  than  one  county  and 
that  for  rea.sons  hereinbefore  pointed  out  it  may,  in  many  cases,  be 

ssential  that  the  correlative  rights  of  all  riparian  owners  and  appro- 
i)riators  on  a  stream  be  ascertained  in  the  same  proceeding. 

Second.  The  constitution  originally  provided  that  private  property 
should  not  be  taken  until  compen.satinn  was  first  made  and  paid,  and 
this  was  held  to  prohibit  the  Legislature  from  providing  that  the  public- 
might  take  pos.session  upon  giving  security  for  damages.  This  resulted 
in  amendments  providing  that  in  any  action  of  eminent  domain  brought 
by  the  state  or  a  county,  or  a  municipal  corporation,  or  a  drainage, 
irrigation,  levee  or  reclamation  district,  the  aforesaid  siate  or  political 
subdivision  thereof,  or  district,  may  take  po.ssession  and  ase  of  any  right 
of  way  upon  giving  security  for  damages.  It  will  be  noticed  that  the 
amendment  does  not  include  all  public  districts  or  public  utilities,  nor 

!oes  it  include  quasi-public  corporations,  and  the  words  "right  of  way" 
are  quite  indefinite.  We  see  no  reason  why  this  section  should  not  be 
again  amended  so  as  to  generally  permit  pos.session  of  any  property  to 
be  taken  by  anybody  exercising  the  right  of  eminent  domain  upon  mak- 
ing deposit  for  the  owner.  At  all  events,  it  should  be  amended  so  as 
to  include  water. 

Third.  Another  change  in  the  law  of  eminent  domain  which  might 
be  of  great  importance,  but  which  should  receive  critical  .study  before 
it  is  put  in  definite  form,  would  be  the  adoption  of  Legislation  or  consti- 
tutional amendment  providing  for  compensation  by  substitution  based 
on  the  recognition  of  the  fact  that  compensation  wholly  in  money  does 
not  always  adequately  meet  the  situation,  and  that  physical  adjust- 
ments are  often  required  by  the  facts  of  a  particular  ca.se.  For  exam- 
ple, the  construction  of  a  reser\ior  may  flood  a  j)rivate  road  es.sential 
to  the  u.se  of  nearby  lands,  and  if  the  proceedings  for  the  condemnation 
of  the  private  road  must,  as  at  present,  take  the  form  of  fixing  the  com- 
pensation for  what  is  taken,  the  award  may  have  to  be  a  very  large 
one.  The  utility  constructing  the  resen'oir  may,  however,  be  perfectly 
willing  to,  and  could  at  far  less  expense,  provide  a  private  road  across 
the  dam  which  creates  the  reser\-oir,  which  would  be  equally  as  good  as. 
or  even  better  than,  the  exi.sting  road,  and  thereby  completely  eliminate 
the  damages  resulting  from  the  destruction  of  the  road,  but  there  is  no 
way,  under  the  present  law,  in  which  the  utility  could  compel  the  owner 
of  the  private  road  to  accept  the  new  road  in  lieu  of  cash  compensation 
ba.sed  on  the  destruction  of  the  old,  nor,  on  the  other  hand,  can  the 

'wner  of  the  road  insist  that  the  utility  give  him  the  right  of  way 

icross  its  dam. 

Anoth.-r  illu.stration  may  be  found  in  the  case  of  a  power  company 

lesiring  to  divert  the  flow  of  a  stream  alwve  a  point  where  an  irrigator 

livens  ?ay.  100  inches  of  water  into  a  ditch  for  irrifjating  his  land. 

The  power  company  may  be  perfectly  willing  to  construct  a  pipe  or 

ditch  from  its  conduit,  which  will  deliver  to  the  lands  of  the  irrigator 
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the  I'ull  100  inclies  to  wliicli  lie  is  cut  il led.  ;ui(l  may  he  able  to  constinicl 
the  necessary  works  at  a  fosl  of  say  ff^LOOO.  rn<h*r  tin*  i)r('seiit  pro- 
cedure, liowever,  the  hnnd  owner  eoulil  insist  on  eonii>ensation  for  the 
lakinjr  of  liis  entire  water  ri<rht  and  miirlit  ho  l('<,'allv  cntithNl  to  sav 
$100,000  (hinia{i:es. 

Cases  of  tliis  kind  are  often  adjusti'd  Ity  uiutual  airreement.  Serious 
consideration  iiiifjht  well  he  friven  to  the  question  of  the  possibility  of 
inakin};  chauf^es  in  the  law  which  would  pei-mit  a  plan  for  compensa- 
tion by  sul)stituti()n  of  physical  adjustment  to  l)e  suprjrested  l)y  the 
parties  to  an  eminent  domain  i)roceedin<r.  and  if  found  by  the  court  to 
I)e  eompatil)Ie  with  the  j^rcatcst  public  trood  and  the  least  private  injury, 
and  to  alToi'd  just  compensation,  to  l)e  carried  into  eti'ect  by  judjrment. 
cither  witli  or  without  monetary  comj^ensation. 

Some  steps  in  the  directiitn  inentioned  luive  already  been  taken  by 
the  inclusion  in  the  Code  of  Civil  Procedure  of  jirovisions  for  the 
relocation  of  structures  or  improvements  and  the  makinj;  of  crossin«rs 
and  the  construction  of  fences:  but  althoutrh  they  seem  to  reco^ni/c 
the  principle  of  physical  adjust menis  tlicy  ai'c  far  from  adequate  to 
meet  llie  exi^'cncies  which  may  arise  in  cojinection  with  any  state-wide 
])lan. 

Fourth.  Anothci-  subject  i'e(|uiriii;:  detailed  and  caivful  considera- 
tion is  fo\in(l  in  tlie  fact  lliiit  the  i>resent  statutoiy  ])rovisions  on  the 
sul)ject  of  eminent  domain  contain  many  illojrieal  and  impracticable 
provisions.  Numerous  amendments  to  meet  specific  ca.ses  juive  been 
adopted  from  tiiiu^  to  tinu'  until  the  jxtrtion  of  the  code  rclatiufr  to 
eminent  donuiin  has  become  not  only  illo<rioal  but  even  self-contra- 
dictory. There  has  been  no  systematic  revision  of  these  provisions  since 
.1872.  Other  states,  notal)ly  New  York,  have,  in  recent  years,  ad<ti)te<l 
revised  statutes  on  the  subject  of  eminent  domain  to  nu'ct  present  day 
conditions.  The  subject  is,  of  course,  much  broader  than  the  subject 
matter  of  this  committee's  activities,  but  it  is  obvious  that  the  adoption 
of  any  state-wide  plan  with  reference  to  waters  nuist  involve  extensive 
resort  to  the  powers  of  eminent  domain,  and  the  consummation  of  any 
such  plan  inijrlit  be  seriously  ham])ered  by  the  inadequacy  of  the  pres- 
ent law  and  the  absiu'dities  it  contains. 

Fifth.  In  several  of  the  western  states  the  IjC^'islaturc  has  declared 
irrifjation  to  be  so  es.sential  to  the  well  bein^'  <»f  the  state  as  to  constitut<' 
a  public  use,  wiiether  the  use  is  for  the  j^eneral  benefit  of  the  public  or 
for  the  private  benefit  of  the  irrigator.  Tiw  validity  of  such  letrislation 
hfvs  been  very  ^lenerally  upheld  by  the  courts,  includinf;  the  Suj)reme 
Court  of  the  United  Slates,  and  if  such  a  law  were  enacted  in  California 
it  would  enable  any  appropriator  to  take  advantajre  of  any  statutes 
which  the  lief,'i><hilurc  miprht  pass  for  the  coufh-mnation  of  riparian 
rijihts  in  ordei*  to  permit  the  irrijration  of  nonri|)ai-ian  lands.  There 
seems  to  the  conniiittee  to  be  no  objection  to  such  letrislation,  and  that 
consiflerabie  advanta^^es  mijrht  flow  therefrom. 

HYDRAULIC  POWER  OF  STREAM 

There  are  several  circumstances  under  which  the  hydraulic  f(U-ce  of 
the  stream  as  a  valuable  rij;lil  mi^'ht  be  claimed  by  the  riparian  ownei-. 
aiul  we  will  therefore  consider  them  separately. 

1.  Production  of  potvtr.  The  ripht  of  the  riparian  ownei-  to  use 
the  stream  for  the  prodtu'tion  of  power  is  a  well  establishetl  one.      In 


—  37  — 

t'iirly  clays  the  power  of  tlie  strram  was  directly  applied  to  the  opera- 
tion of  luaehinery,  but  undei-  present  conditions  that  method  is  but 
little  used.  The  modern  mctliod  is  the  use  of  the  stream  for  the 
production  of  hydro-electric  power.  80  far  as  the  valley  lands  ai-e 
concerned,  the  use  of  tlie  streams  for  this  pui-pose  may  for  practical 
j)urposes  be  disregarded.  Abstriictly,  the  owner  of  a  piece  of  riparian 
iaml  ncir  tlie  mouth  of  cme  of  oui-  {ireat  rivers  is  entitled  to  tlie  fidl 
flow  ol'  the  >tnain  for  the  propeliinj?;  of  machinery.  Rut  the  stream 
is  of  litlle  valiu'  \'>  v  fliat  purpose,  is  practically  lU'ver  utilized  for  that 
l)urpost'  and  could  not  eeouomically  !)e  maintained  for  such  purpose. 
On  the  other  hand,  iii  the  mountain  rciiions  the  ])rO(luetion  of  power  is 
the  im})ortant  factor. 

Ill  those  cases  where  tlu'  natural  flow  of  the  stream  is  used  for 
^'eneratinjr  power  and  the  water  is  returned  to  the  stream  above  tlu; 
irrigated  ai-eas,  the  power  usi-  does  not  conflict  with  the  irrigatiou  use. 
Ill  many  cases,  however,  the  economical  utilization  of  the  stream  for 
generating  ])()wer  re(piires  the  use  of  large  reservoirs,  to  store  the 
summer  flood  flows  for  use  at  other  seasons  of  the  yijar,  and  particu- 
larly in  the  winter  when  in  general  the  maximum  power  demand 
occurs.  On  the  other  hand,  the  maximum  demand  for  water  irrigation 
in  general  is  in  the  early  summer  months.  A  conflict  thus  arises  in 
many  cases  between  jxnver  uses  and  irrigation  uses.  In  such  cases  the 
manner  in  which  the  conflicting  interests  can  be  reconciled  must  of 
necessity  be  determined  in  the  light  of  the  particular  facts  of  each  case. 
(Vcasionally  it  is  i)iaeticable  to  construct  reregulating  reservoirs  below 
the  power  works  and  reestablish  the  natural  flow,  or  even  to  create  a 
condition  more  favorable  to  the  irrigatf)rs  than  the  natural  flow.  In 
other  cases  the  rights  must  be  adjusted  by  amicabh'  agreement  or  resort 
to  the  power  of  eminent  domain. 

2.  I  s(  0)  h jidrmtJic  forces  as  a  hkhiis  of  <lii'(  rsion.  In  a  state  of 
nature  the  hydraulic  force  of  the  full  flow  of  the  stream  undoubtedl\' 
at  times  either  directly  diverts  water  by  way  of  overflow  onto  the 
adjoining  land,  or  indirec^tly  does  so  by  raising  it  into  high-water 
channels  and  thence  over  the  land.  Obviously,  this  condition  can  not 
ultimately  be  maintained.  At  the  same  time  the  owners  of  land  bene- 
fited thereby  will  naturally  oppose  any  deprivation  thereof.  Undoubt- 
edly in  certain  cases  this  could  be  avoided  by  the  construction  of 
proper  means  of  artiflcially  diverting  the  water.  Whether  that  could 
be  accoinplislied  under  the  police  power  or  whether  the  i)arty  desiring 
to  take  the  water  would  be  coiiiix'lled  to  furnish  such  appliances  is  a 
matter  comprehended  in  the  general  ipiestion  of  tlu'  extent  of  the  police; 
j>ower,  which  we  are  not  attempting  to  pa.ss  upon.  However,  if  the 
right  to  construct  such  appliances,  if  necessary  by  means  of  tin;  [lOwer 
of  eminent  domain,  were  granted,  the  situation  could  be  satisfactorily 
handled.  The  (luestion  whether  in  any  given  case  it  would  be  better 
to  condemn  the  overflow  right  entirely  or  substitute  for  it  a  more; 
up-to-date  method  of  iiriL'ation  would  be  a  question  of  economics  in 
any  given  case. 

3.  Use  of  hijdraidic  [jowcr  lo  force  ivaler  into  iindvryruuiKl  channels. 
There  are  cases  where  the  high  flow  of  the  stream  forces  water  into 
underground  channels  or  jiermeable  strata  from  which  the  Avater  is  later 
abstracted  by  means  of  pumps  for  iri-igafion.     The  best  illustration  of 
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this  situation  is  tlic  Coyote  ("rook  in  Santa  (Mara  County.  Such  a  use 
of  the  water  is  of  eourse  of  substantial  value.  Economically  such  areas 
could  not  well  be  deprived  of  the  quantity  of  water  naturally  coniinfr 
to  the  land.  Tlie  water,  hoAvever,  which  serves  this  hydraulic  purpose, 
and  then  tlows  to  the  sea,  never  reaches  the  land,  and  if  the  construction 
of  artificial  structures  Avould  cause  the  same  quantity  of  water  to 
naturally  flow  to  the  land,  and  at  the  same  time  con.serve  the  surplus 
which  would  otherwise  be  lost,  there  would  seem  to  be  no  substantial 
objection  to  such  a  ))roce(lure.  We  understand  that  some  such  .solution 
was  applied  to  a  like  situation  on  Alameda  Creek.  At  all  events,  the 
situation  does  not  seem  to  be  one  that  could  not  be  solved  in  most  cases 
in  some  manner  so  as  to  ]u-eserv(>  the  water  which  under  natural  condi- 
tions is  lost. 

4.  Use  of  hydraulie  force  io  protect  hind  from  encroachment  of  salt 
water.  This  situation  jiresents  it.self  on  the  delta  of  the  Sacramento 
and  San  .loacpiin  rivers.  There  is  some  dispute  as  to  whether  or  not 
laiuls  thus  situated  have  riparian  rifrhts.  There  is  also  some  dispute  as 
to  whether  the  use  of  the  water  for  the  purpose  mentioned  is  a  riparian 
right.  Without  attempting:  to  pass  on  those  disputed  questions,  there 
is  no  doubt  thai  From  an' et-onomical  standi)oint  the  lands  should  be 
assured  o£  the  reasonable  quantity  of  water  needed  for  irri«^ation.  The 
exact  method  by  whicii  the  saline  situation  mi<rht  best  be  handled  is  one 
uj)on  which  many  persons  are  now  woi-kin<r  who  are  j)robably  better 
advised  than  we  are  as  to  the  physical  situation.  Of  c(nirse  the  con- 
struction of  some  artificial  barrier  ajrainst  the  .salt  water  is  the  method 
iliat  naturally  first  sufrfrests  it.self.  and  that  is  being  seriously  considered 
l-y  both  tiie  state  and  federal  {rovernments.  Others  have  suggested  that 
it  would  be  feasible  to  supply  to  tliese  laiuls  a  sufficient  quantity  of 
water  to  hold  back  the  salt  water.  Of  eour.se  this  would  result  in  some 
lo.ss  of  water,  and  the  (piestion  would  simply  ]M"esent  itself  as  an  eco- 
nomic one  whether  that  were  ehea])er  tiian  buildin^^  a  barrier  to  keep 
the  salt  water  out.  Th<'  i)roblem  is  a  lai-ge  one.  and  whether  the  owners 
of  these  lands  are  entitled  to  insist  that  any<»ne  taking  the  surplus  water 
must  ])rotect  them,  or  whether  they  must  ]n*oteet  themselves  against  the 
salt  ■water,  presents  legtd  jtroblems  which  ai-e  difficult  of  solution  and 
which  will  probably  disajipear  in  view  of  the  economic  problems 
involved.  In  other  wortls,  as  a  practical  proposition,  the  state  may  not 
find  it  advisable  to  permit  damage  to  such  lanils  in  order  to  permit  the 
irrigation  of  additi(mal  areas.  At  all  event.s,  tlie  (juanfity  of  water 
needed  to  protect  those  lands  could  be  a.scertained  and  determined,  and 
become  a  limitin>r  factor  iti  dcttMiiiining  the  suri)lus  available  for  diver- 
sion and  use. 

CONCLUSION 

In  this  report  we  have  assumed  thai  any  pi-ojxt.sed  legislation  con- 
cerning the  conservation  and  \isc  of  water  would  recognize,  frankly  and 
fairly,  all  existing  righl.s  to  water  or  its  u.se.  These  rights  include: 
first,  the  rights  of  owners  of  riparian  lands  and  lands  containing  per- 
colating waters  or  other  underground  sources  of  water  supply,  and 
second,  rights  based  on  appropriation,  divei-sion  or  use  of  water  by 
others  than  riparian  owners  <»r  owners  of  so-called  overlying  lands. 
If  any  proposed  appropriation,  diversion  (»•  use  of  water,  to  l)e  author- 
ized i)V  or  under  authoritv  of  the  law  of  the  state,  shoidd  violate  or 
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prejudicially  affect  such  existing:  rij^hts,  then  tlio  owners  of  such  rij^lils 
sliould  be  awarded  just  compensation  for  any  d}nnap:e  which  they  inay 
suffer. 

In  the  forepjoinf?  we  have  not  attempted  any  technical  slatoment  of 
water  rij^hts  or  any  nice  distinctions,  but  have  souf^lit  in  a  broad  way 
to  call  your  attention  to  the  nature  of  the  problem  and  the  ri^^hts 
involved,  and  made  our  suprgestions  as  to  liow  the  state  mi<rht  proceed 
with  due  deference  to  private  rights  and  constitutional  ])rinciples,  and 
trust  that  our  suggestions  may  ]irove  of  some  value  to  you  in  the  i)er- 
formance  of  your  duties. 

Dated,  October  27,  1928. 

Respectfully  submitted. 

IIeNMIY  Vj.  I\r()XKOK, 

(flidiriiKn}. 
F.  G.  Athkakn, 
Louis  Bartlett, 

W.  B.  BOSLEV, 

Spen('er  Buhroughs, 
a.  l.  cowell, 
Homer  J.  Hankins, 
S.  B.  Robinson, 
Edward  F.  Tread  well, 

Comniittpe. 
I  concur  in  such  i)arts  of  the  foregoing  report  as  are  consistent  with  a 
separate  i-eport  filed  by  me  herewith. 

Samuel  C.  Wiel. 
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LETTER  OF  TRANSMITTAL,  STATE  ENGINEER  TO  CHAIRMAN 

OF  JOINT  LEGISLATIVE  COMMITTEE  ON 

WATER  RESOURCES 


Mij.  ]>.  S.  Crittknokn,  Chairman, 

J<Mnt  Lojiislative  Coinniitloc  on  Water  lu-souiecs, 
Tracy,  California. 

SUBJECT:    WATKR    HKSOriU'KS    IXVKSTIGATION 

Sii{:  In  accordance  with  request  of  your  eonnnittee  there  has  been 
prejjared  and  is  bein<>-  transmitted  hercAvith,  a  report  on  certain  phases 
of  the  Kouuett  reservoir,  u  unit  of  the  "Coordinated  Plan"  for  the 
development  of  tlie  water  resources  of  California.  This  report,  pre- 
pared under  tiie  direction  of  Mr.  Lester  S.  Ready,  considting  entyineer, 
deals  partieidarly  with  the  method  and  extent  of  financing  this  unit 
by  revenues  from  electric  jxiwer  and  is  based  upon  estimates  set  forth 
in  Bulletin  Xo.  i:^  entitled  "'The  Development  oi"  the  I'p^jer  Sacramento 
Kiver,"  publis1u>d  by  this  Division. 

In  the  pre[)aration  of  Bulletin  Xo.  '['■},  the  basic  consideration  under 
llie  statute  (chapter  477,  Statutes  of  1925)  directing  such  report,  was 
that  of  maxinuun  utilization  of  the  water  i-esourccs  of  the  State.  Tlie 
electric  power  installation  was  determined  in  accord  with  this  mandate. 
Tn  the  following  report,  however,  the  considei-ation  is  one  of  economic 
inunediate  installation  from  present  conunercial  viewpoint.  Therefore, 
the  conclusions  of  Bulletin  Xo.  13  have  been  altered  .somewhat  in  this 
respect.  The  exact  desirable  installation  can  not  be  accurately  stated 
until  the  jnanner  of  the  disi)osition  of  the  jiower  is  known.  Whatever 
size  is  decided  upon,  provision  should  be  uuide  for  future  enlargement 
to  that  described  in  Bulletin  Xo.  ]8,  so  that  the  maximum  use  of  the 
water  lesources  nuiy  be  utilized. 

Verv  trulv  vours. 


State   Engineer 
SaeraiiU'iito,  California.  Januaiv  4.  1929. 
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LETTER  OF  TRANSMITTAL,  AUTHOR  TO  STATE  ENGINEER 


Mu.   EdwAKD    11 V ATT, 

State  Enjfineer, 

.Sacramento,  C'alil'oniia. 

SiK:  Siiliinitted  herewith  is  a  leport  on  "Kciuicti  Kcscrvoii'  Dcvclop- 
ii»ent,  an  Analysis  of  ^Icthods  and  Kxtcnt  of  Financing  hy  KIcctric 
l^(i\v«'r  licvmiu'."  prepared  in  eoiiiplianee  with  your  recpiest. 

Allhoufrli  the  analysis  and  eonelusions  are  set  Tortli  in  fairly  concise 
manner  in  the  rcpoil.  ni.itlcr.s  of  oiitstandinir  inipoitant-c  jirc  sunnna- 
lized  in  this  letter. 

SUBJECT  OF   REPORT. 

The  Xennctt  reservoir  was  selected  from  sevei-al  considered  in  the 
"Cooi-dinated  Plan"  of  water  development  in  the  Sacramento  and  San 
•loaipiin  valleys  as  heinjr  one  of  the  principal  units  in  that  plan  and  iii 
many  respects  typical  of  the  vai'ions  units.  The  analysis  made,  data 
submitted  and  deductions  set  foi'th  will  he  applicahle  in  jreneral  to 
other  units  of  the  ])lan  with  modifications,  however,  tor  operating' 
eharacteri.stics  and  fr<'ojrra]ihic  location. 

The  specific  Kennett  development  considered  was  that  contemplatin<r 
a  420- foot  dam,  a  2.!>4().()ii()  iicre-foot  reservoir  ami  a  power  plant  of 
L'?.'), ()()()  kilovolt-amperes  ( 220. 000  kilowatts)  capacity,  cosiin^'  in  total 
$70,000,000.  The  tifrures  for  the  power  plant  cajjacity  and  total  cost 
dif^'er  from  those  under  Hulletin  Xo.  I'.i,  "The  l)eveloi)ment  of  the 
Upi»er  Sacramento  River,"  issued  hy  Division  of  En^'ineeriii};  and  Irri- 
fration,  where  they  are  <riven  as  40(),0()0  kilovolt-ami)eres  and  .$H0.0()0.- 
000.  respectively.  Th(>  ])owei-  |)lant  «'apaeity  was  reduced  to  27."). 000 
l:ilovoIt-amperes  after  a  stn<ly  of  |)ower  values  revealed  that  the  latter 
was  the  more  economic  commercial  installation  under  present  conditions. 
The  difference  in  cost  is  due  to  this  chan^'e  and  to  a  reduction  of  interest 
rate  durinfr  construction,  froui  (>  per  cent  to  4..")  pei-  cent. 

The  develoiiment  has  been  analyzed  as  su^^rested  by  you.  based  ui)on 
the  operation  of  the  reservoir  coordinately  for: 

1.  Control  of  salinity  to  Antioeh  in  the  delta  of  the  Sjieiamento 
and  San  .Joa(|uin  i-ivers. 

2.  Control  of  floods  on  the  Saeiamento  Hivei-  to  12."). 000  second- 
feet   maximum,  measured  at   Ked   HliitV. 

3.  An  in'ip:ation  .supi)ly  for  San  .Joacpiin  N'alley  <  .{.{O.OOO  acre- 
feet  |)er  season:  1000  seeond-t'ect  ma.ximum  i-ale  of  flow  i  and 
additional  water  for  Sacramento  Valley. 

4.  Generation  of  power  consistent  with  the  |)rimarv  uses  of  the 
reservoir  as  above  set   foJ'th. 

Five  |)lans  of  financing:  sufruested  have  been  studied,  the  plans  being: 

1.  Reservoir,  dam  and  power  plant  tinaneed  and  operated  by 
private  capital. 

2.  Reservoii-  and  dam  finaiu cd  an<l  o|>erated  by  the  .state;  power 
plant   financed  and  operated  b}'  ])rivale  capital;  use  of  water  for 
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power  generation  sold  l>y  State  to  private  interests  finaneiiifj  the 
power  plant. 

3.  Reservoir,  dam  and  power  plani  financed  and  operated  by 
State:  tl)e  i)ower  outi)u1  wiiolesaled  at  the  |)uwer  plant. 

4.  Reservoir,  dam  and  power  i)lant  and  main  trunk  transmis- 
sion lines  to  important  load  eejiters  in  nortlieni  California,  financed 
and  operated  hy  the  State;  i)o\ver  wholesaled  at  siihstat ions  lo 
[Ktlitieal  subdivisions  and  privately-owned  pul)lic  utilities. 

5.  Reservoir,  dam  and  i)ower  plant,  main  trunk  transmission 
lines  and  substations,  steam  standby  plants  and  {general  secondary 
transmission  and  distribution  systems  financed  and  o])erated  by  the 
State:  power  retailed  to  the  general  public. 

in  each  of  these  i)lans  the  State  is  to  retain  control  of  the  oi)eralions 
of  the  dam  and  reservoir  in  so  far  as  it  affects  release  of  water  /or 
salinity  or  flood  control  and  irrigation  .supply. 

CONCLUSIONS  FROM   INVESTIGATION. 

Ability  of  the  market  to  absorb   Kennett  output. 

1.  The  power  mai'ket  tributary  to  the  Kennett  development  is  that 
exi.sting  generally  north  of  Stanislaus  Count}-  within  a  distance  of 
approximatelv  ;U)()  miles  of  Kennett. 

2.  This  market  required  the  production  in  1927  of  3,219,000,000 
kilowatt  hours,  and  by  1936,  the  earliest  that  Kennett  may  be  expected 
to  be  completed,  will  require  approximately  5,328,000,000  kilowatt 
ho\irs  annually. 

3.  Over  65  per  cent  of  the  tributary  i)ower  market  is  located  within 
50  miles  radius  of  San  Francisco. 

4.  The  tributary  market  at  present  is  served  through  two  main  sys- 
tems; one  including  the  Pacific  Gas  and  Electric  Company  and 
connecting  companies  supplying  75  per  cent ;  tlie  other,  the  Great 
Western  Power  Company  of  California  supplying  25  per  cent  of  the 
requirements. 

5.  The  average  annual  power  output  of  Kennett  based  upon  a  plant 
in.stallation  of  275,000  kilovolt-amperes  is  estimated  at  1,217,000,000 
kilowatt  hours,  varying  from  990,000,000  to  1,314,000,000  kilowatt 
hours. 

6.  The  present  development  of  power  in  northern  California  is  almost 
entirely  from  hydro-electric  plants,  steam-electric  plants  being  used  for 
standby  purposes  i)rimarily.  A  greater  proportion  of'  tlie  energy 
i-equii-ed  should  be  developed  by  steam-electric  plants  before  Kennett 
is  completed. 

7.  The  output  of  Kennett  rejn-e.sents  the  growth  of  load  for  the 
entire  northern  market  for  4  years.  A])proxinuitely  5j  year.s  would 
be  required  for  the  growth  of  load  on  the  sy.stem  of  the  Pacific  Gas 
and  Electric  Comi)auy  and  connecting  companies  to  absorb  the  entire 
output. 

8.  With  coordination  of  future  developments  between  the  State  and 
the  existing  agencies,  the  growth  in  load  prior  to  the  completion  of 
Kennett  could  be  carried  by  steam-electric  plants,  thus  materially  reduc- 
ing the  burden  of  absorption  of  Kennett  output. 

9.  With  rea.sonable  cooperation  between  the  State  ami  the  existing 
agencies,  absorption  of  Kennett  output  will  present  no  serious  diffi- 
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culties  iiiulei-  Plans  1,  2,  '\  .iiid  4.  Tho  oxistiii<r  iilililits  liavo  met 
probli'ins  i'(>Ia1  ivrly  trrcatt-r  lluiii  the  jihsoridion  of  llu-  output  of  Keu- 
uett  pivseuls.  Tho  Pacilii-  CJas  and  Electric  Company  in  ll>25  brou;j;lit 
ill  its  own  Pit  No.  'i  |)lant  and  look  dclivi'iy  finm  llie  City  of  !San 
Francisco  and  the  California-Orpfjon  Power  (.'ojiipauy,  a  total  repre- 
sentin«r  over  40  per  eent  of  its  then  exist in<r  load.  This  comi)are.s  ^vith 
Kennctt  outjjut  which  represents  approxinuitely  25  per  cent  of  the 
load  that  would  be  tributary  in  19.'iH.  A  similar  condition  was  met 
by  the  (Jreat  Westei-n  Power  Company  in  1021. 

Cost   of    Kennett    Development 

The  estimated  cost  of  Kennett  reservoii-,  dam  and  power  plant  is: 

I^iind  and   improvf-menls  Hooded J22.882,000 

Dam 30.118.000 

»  Total    _ J53.000.000 

rower   plant    17,000,000 

Total    $70,000,000 

The  annual  cost  of  Kennett  reservoir,  dam  and  power  plant,  which 
is  set  forth  in  detail  for  Plan.s  1,  2  and  3,  varies  dei^endinf^  upon  the 
basis  of  treatment  of  taxes  on  private  capital  and  amortization  of 
State  bonds.      The  limits  of  the  estiina((^d  costs  are  as  follows: 

MU:S  per 
kxch.  of 
Plan   1.     Complete   private   ownership:  Total  output 

(a)  Including   state    taxes $6,867,000  5.64 

(b)  Excluding    .slate    taxes 6,231,000  5.12 

Plan  2.     State   ownership  of   reservoir  and   private  ownership  of 

power  plant: 

(a)  With    40-year  straight   line  amortiz.ition  of  state 

bonds  and  state  taxes  on  i>rivate  capital 5,983,000  4.91 

(b)  With   -lO-year  sinking  fund  amortUation  of  state 

bonds  and  siai'-  taxis  .  xcluded 4,985,000  4.09 

Plans  3,  4   and  5.     State   ownership: 

(a)  With    10  year  straight  line  amortization  of  bonds  5,668,000  4.66 

(b)  With    »0-year  sinking  fund  amortization  of  bonds  4.652.000  3.82 

(c)  Excluding   bond   amortization 3.918.000  3.22 

Plan  4  will  require  additional  capilal  for  transmission  lines  and 
substations  by  ilic  State,  aiiioiinliiij;  as  a  minimum  to  -1^9.000.000.  The 
added  cost  assiimiuf;  wholesalinir  of  power  to  the  main  utilities  at  a 
point  near  the  center  of  load  based  on  4  per  cent  sinking  fund  amorti- 
zation is  estimated  at  .+7^4. 000  jxT  annum. 

Value  of  power. 

The  value  of  power  deliveied  from  Kennett  power  plant  to  trans- 
mission as  indicated  by  the  cost  of  j)ower  from  other  hydro-elect ric 
plants  is  from  2.7  to  :\.'.]  mills  per  kilowatt  hour  of  power  plant  output; 
as  indicated  by  steam  power  development,  the  value  is  from  3. 45  i<» 
'■\ftS  mills  jK'r  kilowatt  hour;  and  as  indicated  from  eompaiisoji  with 
existinp:  contracts,  approximately  3.45  mills  jier  kilowatt  hour. 

Revenue   from    power. 

The  revenu(>  that  may  be  obtained  from  the  sale  of  power  output 
at  Kennett  jilant  may  not  be  ex|)eeted  to  exceed  $4,250,000  per  annum, 
and  at  the  teiininal  of  transmission  near  the  Bay  district,  not  to  exceed 
$5,300,000,  or  approximately  3.5  and  5  mills  per  kilowatt  hour  deliv- 
ered, respectively.  Under  complete  control  and  operation  of  Kennett 
reservoir  for  irrigation  the  value  of  j)ower  outi>ut  will  be  reduced  to 
approximately  $2.00<'.0()0  per  annum  based  upon  jjlant  delivery. 
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Plan  5. 

Plan  5,  coutemplatiiig  dustribution  ol"  the  total  power  output  by  the 
State,  will  require  duplication  of  existing  systems  or  condemnation  of 
at  least  one-(iuarter  of  the  distribution  systems  of  northern  California 
and  the  added  capital  exj)enditure  of  over  $110,000,000. 

It  is  doubtl'ul  if  tliis  action  would  assist  the  State  in  the  carryinfi:  of 
the  costs  of  Kennett  development  beyond  which  would  be  possible 
under  Plan  3  or  4. 

Other   revenue   required. 

By  comparison  of  the  cost  of  Kennett  with  the  revenue  from  power 
at  the  plant  of  $4.2r)0,000,  or  to  substation  delivery  of  $5,800,000.  prob- 
able maximum,  it  is  appai'ent  that  j)Ower  can  not  carry  imicii  more  than 
the  cost  of  interest,  depreciation  and  operating::  ex[)enses  of  Kennett 
even  under  State  development.  Other  sources  of  revenue  such  as  State 
or  Fedei-al  aid,  sale  of  water  for  iri-i^idion  or  payments  by  other  bene- 
ficiaries would  be  needed  to  cover  the  full  amortization  requirements 
of  State  bonds.  The  amount  of  aid  required  woiUd  be  minimized  ])y 
extending  the  amortization  period  of  State  bonds  beyond  the  period  of 
forty  years  assumed  in  this  report. 
Very  truly  yours, 


Consulting  Engineer. 
San  h'rancisco,  California,  October  2:},  1928. 
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REPORT  ON 

Kennett  Reservoir  Development 

An  Analysis  of  Methods  and  Extent  of  Einancing 
by  Electric  Power  Revenue 


AUTHORITY    FOR    REPORT. 

This  rt'i^orl  is  i)rei)ared  in  ('((inpliaiu'o  with  ro(|uest  of  Mr.  Edward 
Hyatt,  State  Ensiiioer.  and  oi"  the  .Joint  Lof?islative  Committee  on 
Water  Kosourees  for  the  State  of  California,  that  a  .study  and  analysis 
be  made  of  the  financial  jiml  ocdiminic  jiliaso^;  of  the  proposed  Kennett 
I'eservoir. 

SUBJECT  OF  REPORT. 

The  "Coordinated  Plan"  for  water  ilevelopment  in  the  Sacramento 
and  San  Joaquin  valleys  contemplates  several  large  reservoirs  for  the 
storage  of  water  for  flood  and  salinity  control  and  irrigation.  Consid- 
erable electric  power  can  he  develoi)ed  incidental  to  and  in  connection 
with  these  reservoirs.  The  Kennett  reservoir  has  been  selected  for 
analysis  as  being  one  of  the  principal  units  of  the  "Coordinated  Plan," 
and  t.vpical  in  many  respects  of  the  several  units  of  this  i)lan.  The 
analysis  made,  data  submitted  and  deductions  set  forth  will  in  general 
be  applicable  to  the  other  units  of  the  plan  with  modifications,  however, 
for  o|)erating  charaeeristies  and  geographic  location. 

This  stud}-^  and  report  deals  with  the  relative  value  of  several  plans 
of  financing  the  Kennett  unit,  and  the  e.\tent  to  which  it  can  be  financed 
by  revenue  from  electric  i)ower  that  can  be  generated  at  the  dam. 

The  analvsis  is  based  on  the  operation  of  the  reservoir  coordinately 
for: 

1.  Control  of  .salinity  to  Antioch  in  the  delta  of  the  Sacramento 
and  San  Joatjuin  rivers. 

2.  Control  of  floods  on  Sacrametito  Piver  to  125,000  second-feet 
maximum,  measured  at  Ked  Bluff. 

3.  Irrigation  supply  for  San  .loaijuin  Valley  (330,000  acre-feet 
j)er  sca-son  :  1 000  second-feet  maximum  rate  of  How)  and  additional 
water  for  Sacramento  Valley. 

4.  Generation  of  power  consistent  with  the  prinuiry  uses  of  the 
reservoiy  as  above  set  forth. 

Although  the  jirimary  j)urpo.ses  of  this  reservoir  are  for  flood  and 
salinity  control  and  ii-i'igation,  tlu-  recpiirements  for  irrigation  during 
the  early  period  of  use,  apparently,  will  not  seriously  interfere  with 
the  power  output,  which  will  be  relatively  large.  Therefore,  an 
important  ehtment  to  be  con.sidered  in  connection  with  the  financial 
analysis  is  the  value  of  the  i>ower  output  and  the  i>xtent  to  which  it 
may  carry  the  financial  burden  of  the  d<'velopment. 

Five  different  plans  for  the  financing  of  the  development  have  been 
suggested  for  special  consideration.  In  each  i)lan  the  State  is  to  retain 
cf.ntrol  of  the  operation  of  the  dam  and  reservoir  in  so  far  as  it  affects 
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llic  release  of  water  for  salinity  eoiitrol,  flood  control  and   irrifjation 
supply  for  San  Joaquin  Valley. 
The  five  plans  snggested  are : 

1.  Reservoir,  dam  and  ]M)wer  i)lant  tinaneed  and  operated  by 
private  interests. 

2.  Reservoir  and  dam  financed  and  (iperatcd  by  the  State.  Power 
plant  financed  and  opei-ated  by  private  interests;  nse  of  water  for 
power  generation  sold  by  Stiilc  to  private  interests  (inancing  the 
power  plant. 

•3.  Reservoir,  dam  and  i)Ower  jilant  financed  and  operated  by 
State;  power  onti)ut   wholesaled  at  the  i)ower  ])lant. 

4.  Reservoir,  dam  and  power  plant,  and  main  trunk  transmis- 
sion lines  to  important  load  centers  in  northern  California  financed 
and  operated  by  the  State.  l*ower  wholesaled  at  substations  to 
political  .subdivisions  and  privately-owned  public  utilities. 

5.  Reservoir,  dam  and  poAver  i)lant,  main  trunk  transmission 
lines  and  substations,  steam-electric  standby  plants  and  general 
.secondary  transmission  and  distribution  sy.stems  financed  and 
operated  by  the  State.     Power  retailed  to  general  public. 

A  modification  of  Plan  3.  considered  herein  as  Plan  3a,  has  also  been 
suggested.  This  plan  contemplates  the  disposition  of  part  of  the  power 
at  the  power  plant  by  sale  to  municipalities  and  resale  companies.  It 
is  suggested  that  the  large  private  power  company  or  companies  pur- 
chasing the  bulk  of  the  ])()wer  be  re(|uii'ed  under  contract  to  act  as  com- 
mon carriers  transmitting  the  power  for  compensation  fnmi  the  power 
])lant  to  the  respective  municipalities  or  resale  companies. 

The  general  benefits  to  central  and  northern  California  i-esulting  from 
irrigation,  flood  control  and  salinity  control,  and  to  San  doaquin  Valley 
for  irrigation,  are  not  considered  in  this  report,  the  report  being  limited 
])rimarily  to  an  analysis  of  the  financial,  economic  and  engineering 
])ha.ses  of  the  develoi)meiit  as  affected  by  the  disf)Osition  of  power  which 
may  be  produced. 

SCOPE  OF  INVESTIGATION. 

The  investigation  carried  on  in  connection  with  this  re|)ort  has 
consisted  of  a  .study  and  analysis  of  the  Kennett  development  with 
reference  to  annual  cost,  potential  output  and  characteristics  of  the 
powTr  to  be  produced,  both  when  operated  as  suggested  and  when 
ultimately  operated  primarily  for  irrigation  demands.  This  latter 
condition  must  be  given  some  consideration  in  order  that  a  clear  per- 
spective of  the  future  financial  situation  may  be  obtained. 

Study  and  analysis  of  the  ])ower  market  tributary  to  Kennett  and 
the  present  and  future  ability  of  the  market  to  absorb  the  output  uiulei- 
I  he  different  i)lans  i)re.sented  have  been  made.  The  value  of  the  power 
output  has  been  determined  fi-om  study  of  cost  of  power  from  other 
.souiH'es,  both  steain-electi'ic  and  hydro-electric,  and  the  ])rice  foi-  power 
as  indicated  by  wholesale  purchase  contracts.  The  probable  ])ower 
revenue  to  be  obtained  from  Kennett  has  been  estimated.  An  inde- 
l»endent  check  of  the  estimated  cost  of  Kennett  develoi)ment  a.s  sel 
forth  in  Bulletin  No.  13,  "The  Development  of  the  Upper  Sacramento 
River,"  issued  by  Division  of  Kngineeriu'j:  and  Irrigation,  has  not  bec-n 


—  54  — 

made.  The  estimatt'  therein  lui.s  been  revised,  however,  in  Iwo  particu- 
lars. 7'lie  interest  rate  lias  been  redueed  to  the  basis  of  State  financing. 
The  si/e  ol'  the  power  plant  has  been  reduced  from  400,000  kilovolt- 
auii)eres  (the  lifrure  used  in  Bulletin  Xo.  13)  to  27"). 000  kilovolt-auiperes. 
The  latter  size  would  appear  the  more  economical  development,  lor 
the  ])o1ential  jiowei-  output  as  viewed  f«-om  the  siandpoint  of  present 
and  ])roba))le  future  cost  of  power.  The  basic  considerations,  in  the 
preparation  of  Bulletin  Xo.  13,  were  that  of  maxiuunu  utilization  of 
the  water  resources  of  the  State  lather  than  the  most  eeonouiic  power 
develoi»nient  considered  herein.  Xo  (h'tailed  layout  of  a  .system  for 
complete  distribution  of  power  output  of  Keniiett  has  been  made.-  This 
matter  has  been  analyzed  from  a  bi-oad  consideration  of  the  problem 
and  the  determiniiur  factors  involved. 

COOPERATION. 

In  connection  with  the  investifjation  and  jireparation  of  this  report, 
1  have  had  the  full  a.ssistance  of  the  eiifrineers  of  the  State  Division  of 
Fiii^'ineerinfj:  and  Irrigation  under  the  direction  of  Mr.  A.  I).  Hdmons- 
lon,  and  the  cooperation  of  the  Railroad  ('ommission  of  the  State  of 
California  and  its  engineering  department  ;  also  of  Mr.  F.  E.  Bonner  of 
the  Federal  Power  Commission,  and  the  power  companies  and  municii)al 
electric  utilities.  I  wi.sh  to  express  herein  my  appreciation  of  the 
assistance  received. 

PROPOSED  KENNETT  DEVELOPMENT. 

The  Kennel t  dam  and  i-e>ervoir  as  contemplated  in  ]*>ulletin  Xo.  13 
is  10  be  located  on  the  Saeianiento  River  neai-  Kennett.  Shasta  County. 
a])proximately  two  Inindred  miles  due  north  of  San  Francisco.  The 
development  includes  a  dam.  420  feet  in  height,  a  reservoir  of  2,940,000 
a<'re-feet  ca|)acity  and  a  i)ower  plant  of  275,000  kilovolt-amperes 
ca])aeily  with  a  potential  outiuit  of  1.217.600.000  kilowatt  hours  annu- 
ally. The  reservoir  will  flood  23.000  acres  of  land.  The  main  line  of 
the  Southern  Pacific  Company  and  a  portion  of  the  State  highway  will 
have  to  be  relocated.  The  estimated  cost  of  the  development,  including 
the  dam.  reservoir,  flood  control  f<'atures  and  power  jilanl.  is  !^70.0()0.000. 
This  estimate  of  cost  includes  interest  during  construction  on  basis  of 
State  financing.  Though  under  |)rivate  development  interest  rates 
would  be  higher,  the  analysis  for  clarity  has  been  ba.sed  upon  equal 
capital  cost,  the  dilVerence  being  within  the  accuracy  of  the  estimate. 

The  above  covers  the  develoiunent  as  outlined  in  Bulletin  Xo.  13. 
except  as  to  change  in  power  plant  ca])acity,  and  is  the  development 
<-ontemi)lated  in  I'lans  1,  2  and  3  listed  herein.  Cnder  Plan  4,  State 
construction  of  a  220.000-volt  transmission  line  would  be  added,  and, 
under  Plan  ">,  extensive  purchase  of  existing  electric  transmission  and 
distribution  systems  or  duplication  thereof  \\ould  be  nccessaiy  to  dispose 
of  the  j)0wer. 

IMPORTANT   QUESTIONS    INVOLVED. 

Following  arc  certain  of  the  im|iortant  features  to  bi;  considered  in 
the  analysi.s: 

1.  The  ability  of  the  eh'ctric  power  market  to  absorb  the  output 
of  the  development  when  comjiletcd. 

2.  The   investment    and   annual   cost    of   the   dcv  riopiii.iil    inxlei- 
th(?  several  plans  pro|)osed. 
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'\.  Tlic  \;iliit'  (if  |)()\v(M-  Jiiiil  the  iiniomil  ol"  l•('^•(•llU('  rroiii  ])()\v(M' 
whicli  may  lie  obtained  l)y  the  sale  of  tlu'  output  of  tlie  Keiinett 
ilevelojinient. 

4.  The  etVect  of  the  ultiiiwite  operation  of  the  i-eseivoir  ])i-iniarily 
for  irrifration  on  the  value  of  i)0wer  output. 

The  first  four  of  the  five  proposed  j^lans  of  financing-  Kenneft  involve 
in  preneral  the  same  eondilions  with  refeienee  to  the  ability  of  the 
market  to  absoi-b  th(>  })0\\ei-  output.  The  power  would  be  delivered  to 
the  main  existin<r  ageneies.  Investment  eosts  would  be  praetictally  the 
same  in  total  and  the  annual  eosts  and  revenues  are  .subject  to  definite 
eomparisons.  The  fifth  i)lan  eontem])lat('s  a  material  dejiarture  from 
the  other  four  and  would  be  subject  to  s])e('ial  and  separate  consider- 
ation. 
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ABILITY  OF  POWER  MARKET  TO  ABSORB  OUTPUT  OF 

KENNETT 

DESCRIPTION    OF    PRESENT    POWER    DEVELOPMENTS   OF   THE   STATE 
A.     Extent  and  grouping  of  systems 

The  ek't'tric  power  (k'A('l()i)im'iit  ol'  llio  stale  has  expcrieiUH'cl  a  rajjid 
and  steady  <ri'0\vth  durin<r  the  ])ast  twenty-five  years.  Duriiijr  this 
period,  intereonneetions  and  eonsolidations  liave  oeeuned  until  at  the 
present  time,  the  siipplyin<r  ol"  eU't-trie  power  is  thronjjh  four  main 
networks  or  {rroni)iTi<rs  of  systems,  'i'hese  are  set  forth  on  I'hite  1. 
"Eh'etrie  Powei*  I'roduetion  and  Transmission  Systems  in  California, 
Deeemher  M,  1927,"  whieh  shows  the  loeation  of  the  hydro-electric 
and  steam-cleetrie  plants  and  the  main  transmission  systems  in  the 
State: 

System  I — Includes  Pacific  tJas  and  Electric  Company  and  its 
subsidiary  companies;  The  California-Orefion  Power  Company; 
Snow  ^lountain  AVater  and  I'ower  Company;  City  of  San  Fran- 
cisco and  Coast  Counties  (Jas  and  Electric  Com|)any. 

This  network,  extendinjr  from  the  northern  houndai'y  of  the 
State  to  the  Salinas  \'alley,  represents  the  larfrest  northci-n  system 
and  has  transmission  lines  nearest  Kennett. 

System  II — Includes  Great  Western  Power  Company  of  Cali- 
fornia and  its  allied  companies.  San  Joaquin  Lijrht  and  Power 
Corporation  and  Midland  Comities  Public  Service  Corporation; 
also  the  ]\Io(l('sto  and  Turlock  Irrifjation  Di.stricts  and  the  Merced 
Iri-ipration  District. 

System  III — Consists  niaijdy  ol'  the  Southern  California  Edison 
('ompany,  the  City  of  J..os  An<;eles  and  the  City  of  Pasadena. 

System  }V — Includes  Southern  Sierras  Power  Company,  Ijos 
Anfreles  Gas  and  Electric  Corpoi-ation,  and  San  Dicffo  Co?isoli- 
dated  Cas  and  Electric  Company.  oj)eratin;r  in  the  southern  and 
eastei'n  jjortions  of  the  State,  which,  allhou^di  not  fully  coiniected 
at  this  time,  will  be  a  connected  system  within  the  near  future. 

It  is  to  be  noted  that  System  1  is  nearest  in  distance  to  the  Kennett 
reservoir,  which  is  shown  in  "black"  on  Plate  T.  System  II  is  some- 
what f\irtlier  south,  althoujrh  the  (Ireat  Western  Power  Company  serves 
{.  territory  jronerally  the  same  as  that  sen-ed  by  the  Pacific  (Jas  and 
Electric  Company  and  its  connectiufr  companies.  Systems  III  and  l\ 
serve  the  southern  part  of  tlie  State,  the  market  supplied  bein^  fntm 
456  to  600  miles  from  Kennett.  This  distance  is  such  that  from  an 
economic  standpoint  the  market  served  by  these  companies  is  not  avail- 
able to  absorb  the  power  from  Kennett.  This  is  also  largely  true  of 
the  market  served  by  the  San  .]oa<|uin  Liprht  and  Power  Corporation. 

B.      Extent  and   distribution   of   present   load   or   power   market 

Plate  IJ,  "(ie()<;rapliic  J^ocation  <»f  Electric  Power  Production  and 
Load  in  California,  1!)27."  sets  forth  graphically  the  location  and 
extent  of  the  power  produ<-tion  and  market  tiirou^diout  the  State  for 
the  year  15)27  as  iiulicated  by  existiutr  utility  power  i)Iant  an<l  substa- 
tion outputs,  respectively.      The  mairtiitude  of  the   pindnct ion   by   dis- 
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tricts  or  jjroups  of  plants  and  the  load  by  counties  is  indicated  by 
"dots."  Each  "full  dot"  represents  2r).obo,0()0  kilowatt  hours  and 
each  "half  dot"  an  amount  less  than  25.000,000  kilowatt  hours  annual 
output.  The  potential  output  of  Kennett  is  also  delineated.  This  plate 
indieatt's  where  kilowatt  hours  were  i)i'odiu!ed  and  where  used  in  1927. 
It  does  not  show  the  extent  of  jijant  ca]iaeities.  It  is  to  be  noted  that 
the  main  location  of  power  ]iroduction  is  alonjr  the  Sierra  Nevada 
^Mountains  from  the  California-Orefron  line  to  the  Kern  Kiver,  the 
larjrer  develoi)ments  beinjr  on  the  Pit,  Feather,  Tuolumne  and  San 
Joaquin  rivers.  Plates  1  and  11  tofjether  indicate  the  ••■eneral  trans- 
mission of  power  southward  from  the  power  plants  in  the  Sierra 
Nevadas  to  the  ])0wer  load  which  centers  around  San  Francisco  Bay 
for  northern  California,  and  Las  An«?ele.s  for  southern  (California,  with 
jjeneral  but  much  less  dense  use  throu<rhout  the  Sacramento  and  San 
Joaquin  valleys.  Study  of  Plate  11  and  the  data  sui)j)ortin<r  it  indi- 
cates that  in  excess  of  65  per  cent  of  the  power  market  of  northern 
California  is  within  a  radius  of  fifty  miles  of  San  Fi-ancisco;  also  a  like 
percentage  for  southern  California  is  located  within  the  same  radius 
of  Los  Anpreles. 

DIVISION  OF  POWER  MARKET  AND  SYSTEMS  FOR  STUDY 
OF  PROBLEM. 

A  ircntM'al  study  of  the  sources  of  power  in  the  State,  the  systems 
and  the  market  indicates  that  for  tliis  analysis,  the  State  should  be 
divided  into  a  northern  district,  comprising'  <>-enerally  that  portion 
served  b}'  System  I  and  the  Great  Western  Power  Comi)auy  of  System 
II,  hereafter  referred  to  as  "Northern  Group,"  and  a  southern  dis- 
trict. The  southei'n  district  comprises  that  i)ortion  of  the  State  gen- 
erally south  of  Stanislaus  County  and  served  by  San  Joaquin  Light 
and  Power  Corporation  of  System  Tl,  and  System  ITT  and  System  IV, 
referred  to  as  "Southern  Group." 

The  two  districts  or  groups  are  connected  foi-  interchange  of  ])ovver 
by  the  transmission  line  between  the  Great  Westei-n  I*ower  Comj)any 
and  the  San  Joacpiin  Ijight  and  l*ower  Corporation.  This  tie-line  is 
available  for  the  shifting  of  power  between  the  two  sections  of  the  State. 

Table  1  sets  forth  by  corainniies  the  i)roduction  of  power  in  mil- 
lions of  kilowatt  houi's  and  in  i)ei'  cent  of  the  total  for  the  northern 
and  .southei'n  groui)s,  i-espectively.  Thei-e  is  also  set  forth  by  com- 
panies the  total  substation  output  in  millions  of  kilowatt  hours  and  in 
per  cent  of  the  totals  for  the  respective  groups,  eliminating  inlei-- 
company  deliveries.  This  represents,  measured  in  substation  output. 
the  power  market  .served  directly  by  the  respective  comjianies. 

Table  1  also  shows  for  the  Northern  Grouj)  that  System  1  pi-o- 
duced  79  per  cent  and  served  directly  75.2  per  cent  of  the  entire  load 
in  the  Northern  District;  for  the  Southern  Group,  the  San  Joaciuin 
portion  of  System  II  produced  18.2  ))er  cent;  System  III,  66.5  per  cent ; 
and  System  IV,  15.:{  i)er  cent  of  the  total  power  reciuirements  of  the 
Southern  District.  The  San  Joaquin  sy.stem  directly  serves  KJ.:}  ])ei' 
cent;  System  III,  67.6  ])er  cent;  and  System  1\'.  16.1  ])er  cent  of  the 
market  of  the  Southern  District. 
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TABLE    1 

Electric    Power    Production    and    Substation  Delivery    by    Companies.    1927 

x.^^.'.'A^^"^.,'^'""''""^                                                 I'loiluction  Substation  deUvety 

NORTHERN   GROUP.                                    Minioit.sof  Per  ccut        ililliona  of  Percent 
Syntrm    I.                                                      kiloxcatt  hours     of  total     ki  otoatt  hours     of  total 

California  Oregon   IN.wir  Co 290.3  9  0  24.2  09 

raoific  Oa.s  and  Electric  Company 

and  its  sulisidiary  oompartlt'.s.l      1,624.6  .'>0.5  1,876.5  72.2 

<'ity  of  San   Frai)ci.><oo 538.4  16.7  '      0  0 

Snow      Mountain      \V  a  tt- r      and 

Power   Co.    53.0  1.7  11.9  0.5 

I'tica    MiniHK    Co 19.0  0.6 

Coast  Count  IfS  Oas  and   Electric 

Company     4.2  0.1  36.7  1.4 

Meloncs   Miiiiii):;  Company J.T  o.l  0  0 

West   Side  Lumber  Comjiany 1.6  0.1  

Truckce   River  I'owor  Co 7.6  0.2  4.1  0.2 

Total,     System    I 2,543.6  79.0  1,953.4  75.2 

S)/stC7n  Il-a. 

Creat  Western  Power  Co.  of  Cali- 
fornia             675.4  21.0  645.6  24. K 

Total,    northern    group         _      3.219.0  100.0  2.599.0  100.0 
SOUTHERN   GROUP. 
System    Il-b. 

San     Joaquin     Light     and     Power 

Corporation    504.4  12.4  515.2  15.0 

Merced    Irrigation    District 126.6  3.1  0  0 

Turlock-Modesto    Irrigation    Dis- 
tricts     _         104.3  2.5  43.7  1.3 

U.   S.   National  Park  Service 7.7  0.2  

Total,  System  Il-b 743.0  18.2  558.9  16.3 

System  III. 

Southern  California  Edison  Com- 
pany          2.419.5  59.1  1,711.6  49.7 

City  of  L.OS  Angeles 268.8  6.6  567.9  16.5 

City  of  Pasadena 31. C  0.8  49.4  1.4 

Total,    Syjitem    HI 2,719.9  66.5  2,328.9  67.6 

Sy.-'lLm  IV. 

Jjos    Angeles    Gas    and    Electric 

CoriK)ration    247.1  6.0  247.2  7.2 

Southern  Sierra.s  Power  Co 26.">.1  0.5  178.1  5.2 

San  Diego  Consolidated  Gas  and 

Electric  Co. 109.9  2.7  126.8  3.7 

Ynma    I'roject — United    States 

Jteclamation  Service 5.2  0.1  

Total,    System    IV 627.3  15.3  652.1  16.1 

Total,    southern     group 4,090.2  100.0  3,439.9  100J) 

Northern    group    3,219.0  44  2,599.0  43 

Southern    group    4.090.2  66  3,439.8  07 

Grand   total,  entire  State      7,309.2  100  6,038.8  100 

Tlitj  rollowinj;  lal)lc  .suiDniarizcs  lor  lliu  state  tin-  distriliution  oi  pro- 
duction and  load  amoiif?  Ilic  four  .^vstcms: 

Electric    Production    and    Load    in    California,    1927 

.UU lions  of 

ki  oicatt  hours  output  Percent  of  total 

Substation  Subatalion 

Production  output          Production  output 

System    I 2543.6  1953.3  .14. s  32.3 

SyHtem   Il-a 675.4  645.6  9.2  10.7 

T.lal.  northern  group— 3819.0  2599.0  44.0  43.0 

System    Il-b    748.0  568.9  10.2  9.8 

ay8t*>m    in    2719.9  2328.9  37.2  3S.6 

Syntem     IV    687.8  662.1  «.C  ».l 

'J"..tal.  soulh.rn  group - 4090.2  3439.9  100.0  100.0 

Total  State  — 7309.2  6038.8  66.0  67  0 
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DISTRIBUTION  OF  POWER  MARKET  BY  COUNTIES. 

Tal)les  L',  ;5-A  and  :M5.  and  JMate  HI,  "  l)i.stril)iitioii  of  Klfdiic 
Power  Load  by  Counties  in  California,  1927."  set  forth  by  counties 
the  distribution  of  tho  power  load  throuprhout  the  State.  These,  together 
with  Plate  II,  indicate  for  the  market  of  northern  California  that  1H.8 
per  cent  of  the  market  is  located  north  of  Sacramento  County;  18.8 
per  cent  in  the  counties  surroundin<r  Sacramento,  includiiijr  the  moun- 
tain counties  as  far  south  as  Tuolumne  County;  G2.7  per  cent  in  the 
Bay  counties;  and  4.7  per  cent  in  the  counties  south  of  Santa  Clara 
County.  The  total  substation  out))ut  of  this  entire  i)art  of  the  State 
for  lf)27  was  somewhat  in  excess  of  twice  the  potential  develoi)ment  of 
Kennett. 

TABLE   2 
California     Electric    Power    Load    or    Market    by    Counties     Measured     by    Substation 


Delivery,    1927 
Substation 
delivery, 
thousands  of 
kilowatt  hotirs 
449.920 


22,846 
35,510 
12,802 
20,175 
244,397 


County 

Alameda     

Alpine     

Amador 

Butte     

(^"alaveras    

Oolu.sa    

Contra  Costa '. 

Del    Norte   

El   Dorado  

Fresno    

(rlenn    

Humboldt     

Imperial   

Inyo     

Kern    

Kings    

T.ake    

Ijassen    

T.o.s   Angeles   1,859,426 


2,449 

171.885 

21,161 

14,451 

40,257 

8,188 

256,869 

43,863 


Madera 

Marin    

.Mariposa    . 
-Mendocino 

Merced 

Modoc 

Mono     

.Monterey    . 

Xapa 

Xi-vada 


33,457 

32,073 

3,000 

5,535 

69,341 


50,271 

4,884 

33,901 


Connty 

Orange    

I'lacer 

Plumas 

Riverside    

Sacramento 

San    Benito 

San  Bernardino  . 

San  Diego 

San    Francisco    _. 

San   .Toaquin 

San   I^uis   Obispo. 

San  Mateo 

Santa  Barbara  _- 

Santa   Clara   

Santa  Cruz  

Shasta    

Sierra 

Siskiyou 

Solano    

Sonoma    

Stanislaus    

Sutter 

Tehama    

Trinity    

Tulare     

Tuolumne 

Ventura    

Yolo     

Tuba 


Substation 
delivery, 
thousands  of 
kilowatt  hours 

138,361 

19,858 

31,52;i 

132,809 

172,146 

20,823 

239,016 

126,801 

685,775 

123,287 

16,423 

91,031 

57,766 

131,575 

50,591 

16,162 


20,584 

68,792 

24,306 

67,451 

22,236 

8,351 

6,899 

157,694 

18,824 

56,814 

21,683 

52,313 


Total — Substation   delivery   by   counties 6,016,561 

Not  segregated — Southern  California  Edison  Co.,  interdepartmental 22.295 


Entire     State     ^^ 6,038,856 

GROWTH   OF  POWER  LOAD. 

Plate  IV,  "Electric  Power  Installation  in  California,  1911-1927." 
sets  forth  for  the  northern  and  southern  groups  and  for  the  entire 
State,  the  growth  in  power  developed  by  ])lant  capacities,  both  hydrn- 
electric  and  stoam-electric,  for  the  period  1911  to  1927.  It  i,s  to  be 
noted  that  in  the  Northern  Group,  up  to  the  present  time,  the  amount 
of  liydro-electric  capacity  in  per  cent  of  total  is  considerably  greater 
than  in  the  Southern  firou]).  Table  4  sets  forth  statistically  the 
data  indicated  in  Plate  1\'. 

Plate  V.  "P:iectric  Power  Production  in  ('alifoniia,  li»l;5  1927,"' 
presents  for  the  period  19l:{  to  1927  and  for  the  two  groui)s  and  the 
State,  the  power  output  by  months  in  thousands  of  kilowatts  (average) 
for  steam-electric  ami  hydro-electric  j)lants,  respi-ctively.  The  tluctua- 
tion  in  st^am-electric  |)ro(luction  should  be  noted,  as  the  amount  is  an 
important  factor  in  the  absorption  of  new  h.\(lr()-electric  developments. 
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Tliis  fluctuation  has  occurred  partly  on  account  of  variation  of  hydro- 
electric power  production  hetween  wet  and  dry  years  and  partly  as  a 
result  of  the  bi'iii<;in{jr  in  of  new  hydro-electric  plants.  The  heavy 
demand  for  steam-electric  power  as  a  result  of  the  1024  drou<j:ht  is 
clearly  indicated.  The  material  reduction  in  steam-electric  power  in 
the  northern  part  of  the  State  in  the  pa.st  three  years  has  been  the 
result  mainly  of  l)rin«rinjr  in  three  larpre  hydro-electric  ])rojects  in 
1925;  Copco  Xo.  2  (tf  The  ('alifoi-nia-Oi-effon  l^ower  Company,  Pit  No. 
■^  of  the  Pacific  (Jas  and  Electric  Company,  and  ^Moccasin  Creek  ])lant 
of  the  City  of  San  Francisco.  The  i-esult  of  l)iinirintr  in  these  three 
developments,  luivin<r  an  annual  output  of  approximately  1. ()()(), 000. 000 
kilowatl  houi's,  has  Ix'cn  to  reduee  the  sleam-electric  power  ])roduction 
to  less  than  1  ]H'V  ci-nt  of  the  total  aiid  to  cicate  a  c(»nditi(»n  of  tem- 
porary oversupply. 

TABLE   3-A 
Substation    Delivery    by    Counties    Grouped    Geographically 
(Olstrict  .S«rvfd  liy  X<'rtliei-ii  <!rc'U|)  of  Comnunies) 

,,  Subalalion  delivery 

'""'"•"  Thuuamulsuf     I'rr  rent  o)  luliil 

DISTRICT   1.  kilowatt  hours     northern  group 

nutte    ;ir.,5iG 

('olusa 20,175 

Del    Norte 


r.lenn    21,101 

Humboldt     14,451 

Liake    

I,»a8sen     

Mendocino    5,535 

Modoc    

Napa    --- 4,884 

Nevada   :'.:{,901 

Placer     ly.sfiS 

Plumas   :n,523 

Shasta     16,162 

Sierra    

Siskiyou    20,584 

Sonoma     • 24.30G 

Sutter    22.236 

Tehama     s,3.'>l 

Trinity    ti.SS? 

Yolo  -- i!1.6S3 

Yuba    »".3i:i 

Total.    District    1 359,538 

DISTRICT  2. 

Alpine    oVsIfi 

Amador     - «,846 

Calaveras V.,7i 

Kl    Dorado    ,-.,*11- 

Sacramento    ,o,98- 

San    .Inaciuin    „r-I>A 

Solan..   .! 6M92 

Stanislaus     — - "7,461 

Tuolumne     i.b,o-i 


Total,    Di-strirt    2 . 

DISTRICT   3. 

Alameda oil  Su- 

t'ontra    Costa    ?5'n-" 

Marin     - - ^'\i't^-. 

Santa    Clara    ros  77r! 

San    Kranclsco    - K^All 

San   Maleo 


488.597  18.8 


91.031 


Tf.ial.    District 


l.r:ii.77l 


DISTRICT   4..  ,. 

Monter.-y    20  .V'" 

San    Henito r.n'r.Vi 


Santa    Cru* 


Total,  District  4 \2\M^' 


4.7 


Total    Northern    California  2.604.591  100.0 
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TABLE  3-B 

Substation    Delivery   by   Counties   Grouped   Geographically 
C  District  Srrved  by  Southern  Oroiip  of  Companies) 

Substation  delivery 
I'lioiisanUs  of    Per  cent  of  total 
County  kilowatt  hours     southern  group 

DISTRICT  1. 

Fresno  171,885 

Inyo     8,188 

Kern    256,869 

Kings     43,863 

Madera   33,457 

Mariposa    3,000 

Merced    69,341 

Mono   

San    Luis   Obispo 16,423 

Santa  Barbara 57,766 

Tulare     157,694 

Total,    District    1 818,486                         24.0 

DISTRICT  2. 

Los    Angeles    1,859,426 

Orange    138,361 

Ventura    56,814 

Total.    District    2 2,054,601  60.2 

DISTRICT  3. 

Imperial    40,257 

Riverside    132,809 

San   Bernardino    239,016 

San   Diego    126,801 

Total,    District    3 538.88::  15.8 

Total  South  San  Joaquin  Valley  and  south- 
ern   California    3,411,970  100.0 
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Distribution   of  Electric  power  Load 
By   Counties 

IN    CALIFOR  N  lA 
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PLATE   IV. 
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SOUTHERN     GROUP 
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UniteJ  Sidtei  National  Park  Service 

S.outhern  California   td'Son  Compan_y 

Ct/  of  U^   Angeles 

Cit/  01    Pdsadena 

Southern  S'erra»  Power  Co'npan;r 

Los  Angeleb  Gas  and  tlectric   Corporatio 

San  Diego  Consolidated  Gas  i  Electric  Co 
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ELECTRIC   POWER   INSTALLATION 


IN    CALIFORNIA 
1911  -  1927 


■■H^         HYDRO-ELECTRIC     INSTALLATION 
W/Z/Tmy/A         STEAM-ELECTRIC    INSTALLATION 
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NORTHERN     GROUP 
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PLATE    V. 
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ELECTRIC    POWER   PRODUCTION 

IN    CALIFORNIA 
1913  -1927 


^      POWER    PRODUCED    BY    HYDRO  -  ELECTRIC    PLANTS 
POWER    PRODUCED    BY   STEAM  -  ELECTRIC    PLANTS 
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Table    '>  sets   lortli   hv  ycjiis   tlif   prndnctioii   of   [(owci".   Itcitli    liydni 
electric  and  steam-eleetrie  in  millions  (»f  kilowatt  houi-s  Tor  the  year- 
19115  to  ]{>27.     The  fi^nires  inelmie  a   relatively  sniall   i)roduetion  of 
power   l>y    plants  of   the   ("alirornia-Ore'ron    Tower   Coiiipany    and    the 
TiilekiM'  Ki\«'i'  I'dwcr  ('niiip;my  outside  tlic  fjtale. 

TABLE  5 
Electric   Power   Production   in   California,   1913-1927 

Annual  potrcr  plant  output  in  mUliou.s  of 

ki  owatt  hours  f^teavt-electric 

<n  per  cent 
year  II ydro- electric     Stcam-electr\c     Total  of  total 

Northcnt  group* 

1913  8:.2  26C        1118        2:J.8 

1914  1028  14C  1174  12.4 

1915  1072  220  1292  17.0 

1916  1219  20S  1427  14.6 

1917  1332  242  1574  15.4 

1918  1350  38C  1736  22.2 

1919  1343  473  ISIO  26.0 

1920  1409  576  1985  29.0 

1921  1719  253  1972  12.8 

1922  1905  268  2173  12.3 

1923  2118  302  2420  12.6 

1924  1833  812  2645  30.7 

1925  2721  162  2S83  5.6 

1926  3102  130  :{232  5.0 

1927  3266  32  3298  1.0 

Southern  group 

1913  439  414         S53        48.5 

1914  -     858  173        1031        16.8 

1915  911  170        1081        16.7 

191G  894  137        1031        13.3 

1917  930  242        1172        20.6 

1918  1014  319        1333        23.9 

1919  994  491        1485        33.1 

1920  1163  543        KOC        21. S 

1921  . 1485  449        1934        13.2 

1922    1886  287        2173        l;i.2 

1923  _    1995  627        2G22        13.9 

1924        1335  1561        2896        53.5 

1925  -_ 2462  836        3298        25.3 

1926  "     2577  1091        3668        29.7 

1927  r 3443  644        4087        15.8 

Entire  State* 

1913  _    1291  680        1971        34.5 

1914  _    1880  319        2205        14.5 

1915  '"    -   1983  390        2373        16. 4 

1916 2113  345        2458        14.0 

1917        2262  484        2746        17.6 

1918  2364  705        3069        23.0 

1919  " """__   2337  964        3301        29.2 

1920  -   2572  1119        3691        30.3 

]q>l        __   __   3204  702        3900        18.0 

1922  'I ^"91  f'5''^        *^*^  12.8 

1923  I"  —   '♦lis  929        5042        18.4 

1924  """Z     I 3168  2373        5541        42. S 

IQor-  5183  998        6181        16.1 

1926  -~ 5679  1221         C900         17.7 

1927  IIIIIIII-I— 6709  C76        73R6         9.2 

•  l.iiiiil«'1    produilliiii   liiilsidc  iT  .^(nlc   im  hid.  il 
ESTIIVIATED   FUTURE  GROWTH   OF  POWER    REQUIREMENTS. 

An  inij)ortant  factor  in  deterniininjr  the  ability  of  the  market  to 
absorb  the  output  of  the  Kennett  development  is  the  extent  of  the 
market  and  the  rate  of  prrowth.  espc-JMlly  jusf  prior  to  and  following,' 
the  completion  of  such  a  i)lant. 

Xumerous  estimates  have  been  made  of  the  future  frrowlh  of  j)ower 
in  the  State  r)f  ('alif<irnia.  The  past  «;rf)wth  in  northern  California 
has  been  steady,  thoutrh  not  as  rapid  as  in  southern  California.  There 
ha.s  been  apparently  some  slowinjr  np  of  the  ^rrowth  in  .southern  Cali- 
fornia diirinp  the  pa.st  few  years.  Studies  of  estimates  of  prowth  of 
l)Ower  re<piirements  prepared  by  ]Mr.  F.  K.  lionner  of  the  Federal 
i'ower  Commission.  to}»ether  with  other  analyses  of  past  and  estimated 


—  67  — 


PLATRM 


NORTHERN 

GROUP 

-- 

- 

- 

- 

-     - 

i^ 

^ 

_. 

— 1 

<^-l 

t^ 

- 

^  '^ 

«- 

>' 

^ 

^ 

^ 

^ 

a. 

^ 

" 

Includintf  San  Joaauln   systerrv^. 

■- 

. 

«• 

^_^ 

_ 

-H 

■^ 

L« 

" 

' 

n 

^ 

«>• 

-Excluding  San  Joaquin  system 

• 

« 

s= 

= 

•• 

1 

- 

- 

- 

0 

rf 

- 

_J 

1 

I 

.    L- 

. 

II 

1915  1920  1925  1930  1935  1940  I9A5  1950 

SOUTHERN     GROUP 


" 

- 

- 

,« 

1 

tr^ 

— 

_ 

_ 

r-=^T-- 

,-^' 

1 

>«• 

- 

-U 

■    .   II 

ir 

cludinft  S 

an  Joaauin  system^ 

_  • 

» ' 

"" 

^^ 

-- 

1 

ki 

i-r' 

1 

-' 

^n 

l(idir 

fi  San  Joaauin  system 

, 

^ 

•  • 

^ 

^ 

-' 

' 

s 

:2 

< 

5 

mm 

^ 

■" 

^ 

- 

- 

■* 

_j 

i 

1915  1920  1925  1930  1935  1940  1945  1950 

ENTIRE     STATE 


1                                                  1 

— 1 1—    — l—                              .   ,            .-           i 

' 

— 1 —                                                                        -"    ■ 

:  z  izzrizz         ii  ^±       :=  ==i_r:l-"^.- 

U \ ^. 

1                    .    -,  .  ,                 1                 y^          ,.    . 

±                                                                                              .:-^4- 

:                                                     i^       ir.__    ._+: 

+                 ,-^         K- 

:  I  iiiizi:  "_  zz^ii  i;jt=p±  +1=1  =: 

^  ^^ +U__ 

:z===:=====  ==z=:^^^==:z====ziz=zi:ziz: 

:  z   zzzzzzz  zzjg-^zz     zz^zzz     z  _zzzzz: 

EF       ^     J=                ^ 

'—'  ^         ^                                =b 

iil^^mlllllllN  III  Nl  llim-i-M- 

1915  1920  1925  1930 


1935  1940 


1945 


1950 


PAST  AND  ESTIMATED  FUTURE  GROWTH 

OF 

ELECTRIC  POWER    PRODUCTION 

IN    CALIFORNIA 
1913-  1950 


ELECTRIC    POWER    PRODUCTION    FOR    PAST  YEARS 

ESTIMATED    ELECTRIC    POWER   PRODUCTION   FOR  FUTURE  YEARS 


—  68  — 

Future  Growth  of  Electric  Power  Prodnetion  in  California,  1913- 
1950."  Hud  in  T:iltk'  G  for  the  two  sections  of  the  Stafe.  The  i)asl 
jrrowth  of  i)owei-  in  northern  California  has  heen  at  a  eoini)oinul  rate 
ajjproxiniatinfj:  8  per  cent.  The  estimates  herein,  however,  contemplate 
the  future  jjrowth  at  a  reducing?  percentafje,  ranjjiu};  from  approxi- 
nuitely  7  jx'r  cent  in  1928.  to  as  low  as  4  per  cent  about  1950. 

DATE  OF  BRINGING  IN   KENNETT. 

The  date  of  completion  of  Kennett  development  will  have  an  impor- 
tant bearinp:  on  the  ability  of  the  market  to  al)Sorb  its  potential  power 
output.  The  construction  prof'i-am  contemplHt«'s  a  jxTiod  of  four  and 
one-half  years  for  completion.  Allowiii<>:  for  preliminaries  and  financ- 
inpr,  it  nuiy  be  concluded  that  the  earliest  tinu^  for  brinfrin*;  in  this 
development  would  be  19:55.  For  the  purpo.ses  of  this  diseu.ssion.  how- 
ever, completion  by  1936  has  been  assmued.  Should  the  completion 
occur  at  a  later  date,  the  market  eoidd  more  readily  absorlt  the  i)ower 
output. 

POWER  OUTPUT  OF  KENNETT. 

The  i)ower  output  of  Kennett,  when  operated  for  flood  and  .salinity 
control,  and  limited  irrifration,  is  estimated  at  an  average  of  1,217.600,- 
000  kilowatt  hours  anniudly.  This  outjuit  is  based  on  a  275.000  kilo- 
volt-ampere  i)lant  oi)ei-atintr  at  80  |)ei-  cent  jxnver  factor  and  with  an 
output    cquiA'aloit    to   approximately   70   per   cent    plant    load    factor. 

TABLE  6 

Estimated    Future    Power    Requirement,    1927-1950 

(Power   n.int   Outjiul) 

Xorthrrn  Oroiip,  Southern  Oroup,    Kutin  Slalr. 

miUions  of             millions  o/  luillion.i  of 
Year                                                                     klloxratt  hours     kilou-att  hours     kilowatt  hmira 

1927     3,219  4,090  7,309 

1928     3.433  4..S72  .S,005 

1929  3,668  G.054  8.722 

1930  3,919  5,492  9.411 

1931  4,125  6,017  10.142 

1932  4.343  6,499  10,842 

1933  4,570  6,981  11,661 

1934  4,811  7,507  12,318 

1935  5,063  8.032  13.095 

1936  5.328  8.470  13.798 

1937  5.606  8.908  14.614 

1938  0.897  9.346  15.243 

1939  6.205  9.740  15.945 

1940  6.539  10.178  16.717 

1941  6.806  10.573  17.379 

1942  7.083  10,923  18.006 

1943  7,372  11.273  18.645 

1944  7,873  11.624  19,297 

1945  7.984  11.930  19.914 

1946  8.810  12.237  20.647 

1947  8.647  12.587  21.234 

194S  8,997  12.938  21.935 

l<t49    ' 9.862  13.201  22.5fi.T 

1950  - 9.728  13,r,51  23,279 

These  bases  of  estitnates  are  somewhat  eonserv  alive.  The  ouljoit  under 
the  conditions  as  set  forth  will  vary  from  a  minimum  of  990.400.000 
kilowatt  hours  to  a  maximum  of  1.;{14.000.000  kilowatt  hours  annually. 
Table  7  sets  forth  the  estimated  output  which  could  have  been 
developed  under  the  water  supply  conditions  of  181(0-1927  had  Kennett 
been  installed.  The  relative  variation  of  output  both  annually  and 
monthly,  compared  with  other  typical  plants,  is  presented  frraphically 
on  Plate  VII,  "Variation  of  Annual  and  .Monthly  Power  Output  of 
Kennett    Reservoir    Compared    with    Typical    Hyilro-clectric    Plants." 
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The  Keniiett  output  for  the  mininuun  year  has  been  estimated  to 
meet  the  normal  variation  of  power  demand  on  the  main  power  systems 
and  is  under  these  conditions  more  valuable  than  that  from  the  other 
plants.  Although  shown  as  uniform  throufjhout  the  maximum  year, 
the  output  could  be  varied  to  follow  more  closely  the  power  demand. 
The  output  characteristics  under  condition  of  practically  complete 
(■(•nti'ol  for  irrifration.  which  will  ultimately  occur,  are  very  different 
iind  will  materially  reduce  the  value  of  the  power  available.  An  esti- 
mate of  the  conditions  untler  such  control  based  on  a  use  of  water  to 
the  level  of  two  hundred  feet  above  the  stream  bed  indicates  an  average 
annual  output  of  7()7.()()().()()0  kilowatt  houi's  with  a  variation  in  output 
from  46  per  cent  to  loS  per  cent  of  the  average.  Unless  such  a  limit 
on  the  minimum  head  is  provided  much  less  power  could  be  produced 
in  the  dry  years  and  the  value  of  the  output  would  be  materially 
reduced. 

TABLE  7 

Estimated  Power  Output,   Kennett   Reservoir — 420  foot  dam 

(>|)«Talert  for  Flood  Control,   Saline  Control  and  an   Irrigation  Supply  lo  San 

Joaquin  Valley. 
Installed  Capacity  of  Plant,  275,000  k.v.a.     Power  Factor  =  0.80.     Load  Factor  i=  0.75 

Power  output 

in  millions  of 

Year  kilowatt  hours 

1896  1310.7 

1897  1287.9 

1898  1074.7 

1899  1104.0 

1900  1242.9 

1901  1192.5 

1902  1288.5 

1903  1252.5 

1904  1314.0 

1905  1288.6 

1906  --    1314.0 

1907  1314.0 

1908  1291.2 

1909  1314.0 

1910  1283.8 

1911  1308.7 

1912  1240.0 

1913  1229.7 

1914  1314.0 

1915  1314.0 

1916  1314.0 

1917  1215.8 

1918  1098.6 

1919  1186.3 

1920  1054.5 

1921  1227.7 

19:i2  1208.0 

1923  1031.7 

1924  1035.4 

1925  990.4 

1926  1049.6 

1927  1271.5 

Average:  1896-1927  1217.6 
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MARKET  AVAILABLE  AT  TIME  OF  COMPLETION. 

Upon  completion  ot"  Kennott,  assumed  as  occurring;  in  193G,  its  power 
output  of  1,217,000,000  kilowatt  hours  annually  would  be  entering  the 
niark«'t  of  northern  California,  estimated  as  requirinj;  the  production 
of  5;{'JH OOO.OOO  kilowatt  hours  annually.  The  demands  of  the  territory 
at  that  time  must  and  will  be  fidly  served  by  existinjr  airencies.  These 
aj^eneies  are  at  present  frroujjed  in  two  systems,  one  supplyinof  approxi- 
mately 75  per  cent,  and  the  other  2;")  per  cent  of  the  market.  The 
market  will  face  the  absorption  of  an  added  supj)ly  of  apj)roximately 
23  per  cent  of  the  then  existin^^  production,  assuming  comi)lete  coordina- 
tion of  the  existing  agencies.  If  the  larger  of  the  two  .systems  is  to 
absorb  the  output  it  will  face  the  absorption  of  31  per  cent  added 
supply. 

The  estimated  growth  of  the  market  of  northern  California  during 
the  period  1935  to  1940  is  at  a  rate  of  approximately  300,000,000  kilo- 
watt hours  per  annum  or  one-fourth  of  the  total  estimated  output  of 
Kennett.  The  market  will  take,  therefore,  from  four  to  five  years  for 
the  growth  of  load  to  absorb  the  entire  output,  depending  u[)oii  the 
extent  of  cooperation  and  coordination  obtained. 

IMPORTANCE  OF  COORDINATED  DEVELOPMENT. 

From  a  standj)oint  of  economic  absorption  of  ])ower  out[)ut,  such  as 
Kennett.  the  amount  oL"  steam-electric  power  produced  at  the  time  of 
completion  of  the  project  is  important. 

It  is  economic,  also  the  general  iiractice  of  utilities  in  bringing  in 
any  large  hydro-electric  plant,  to  carry  the  growth  of  load  for  one  or 
two  years  prior  thereto  on  steam-electric  plants  so  that  a  considerable 
load  may  be  immediately  shifted -to  the  hydro-electric  plant.s  and  thus 
reduce  expenses  as  fixed  charges  are  increased.  At  pi*e.sent  the  most 
economic  balance  between  hydro-electric  and  steam-electric  power  pro- 
duction does  not  exist,  there  being  too  small  a  percentage  of  steam- 
electric  power  produced. 

The  Pacific  Gas  and  Electric  Compan}'  has  under  construction  added 
power  plants  on  the  ^Mokelumne  River  and  plans  for  development  on 
the  Bear  and  Pit  rivers  in  addition  to  steam-electric  plants.  Further 
development  on  the  Feather  River  by  the  Great  Western  Power  Com- 
pany maj'  be  expected  as  needed  by  that  .system.  Other  private  and 
public  enterprises  are  urging  developments  on  other  .streams  so  that, 
at  present,  the  tendency  is  toward  f  ui-ther  development  of  hydro-electric 
plants  where  a  more  economic  procedui-e  would  be  to  meet  the  growth 
of  load  by  .steam-electric  power  in.stallation.  It  i.s,  therefore,  important 
that,  through  cooperation  with  the  agencies  serving  the  public,  their 
develoi)mcnts  be  coordinated  to  make  possible  the  ready  absorption  of 
Kennett  power  output  if  it  is  to  be  wholesaled  to  tliem,  otherwi.se  the 
output  of  Kennett  would  enter  a  market  not  ready  for  the  absorption 
of  such  a  large  added  ])roduction. 

Under  Plans  1,  2,  3,  and  in  general.  Plan  4,  as  suggested  for  consid- 
eration, the  entire  market  of  northerji  California  tributary  to  Kennett 
powx'r  may  be  eonsidei-ed  available  for  absorption  of  the  output  through 
the  system  of  the  existing  utility  agencies.  The.se  agencies,  through  the 
extent  and  diversity  of  their  load,  have  developed  a  market  fully  inter- 
connected through  their  .systems  with  a  load  factor  in  excess  of  60  per 
cent  and  a   flexibility  .such  that   the   power  output   could   be   readily 
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absorbed.  If  definite  obli}?ations  for  sale  and  purchase  are  entered 
into,  under  Plans  2,  3  and  4.  other  developments  may  be  adjusted 
sufiiciently  in  advance  to  make  possible  a  minimum  period  of  absorp- 
tion. Much  more  extreme  problems  have  been  faced  and  overcome  in 
the  past  than  are  presented  by  Kennctt.  In  1!)21,  the  (Jreat  Western 
Power  Company  broujrht  in  on  its  own  sy.stem  the  first  units  of  the 
Caribou  development,  the  output  of  which  reiireseuted  in  excess  of  40 
per  cf-nt  of  the  then  existin<r  load  on  that  .system.  In  l!)2r).  the  Pacific 
Gas  and  Electric  Company  completed  its  Pit  Xo.  '.i  |)laut,  commenced 
the  pui'chasc  of  additional  power  from  the  Call  torn  ia-()rej,'on  Power 
Company  and  the  City  of  S.in  Fi-aiicisco,  the  total  amount  excecdintr 
40  per  cent  of  its  then  existinjr  load.  Kennctt  output  will  represent 
fiom  2;{  per  cent  to  lU  ])er  cent  of  the  load  at  the  time  it  is  available. 

With  reasonable  coordination  and  cooperaticm  between  this  develop- 
ment and  existinp:  a<;encies  no  serious  ditticulty  should  arise  in  the 
absorption  of  power  produced  by  Keniiett  development. 

The  problem  of  obtainiu«r  a  market  for  the  output  of  Keniu-tt  plant 
were  the  nuirkcl  to  l)e  developed  Ihrouprh  state-owned  and  operated 
distribution  systems  as  su<rtrcsted  in  Plan  5.  is  oiu-  to  be  consiilered 
sei)aratcly. 
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COST  OF  KENNETT  DEVELOPMENT 

INVESTMENT  COST. 

The  cost  of  the  Kennett  development  (420  foot  dam,  2.940,000  aero- 
foot  reservoir)  was  es-timated  in  Bulletin  No.  II?.  "The  Development 
of  the  Upper  Saeramento  River,"  at  $80,000,000.  Tliat  estimate  was 
pre|)ared  on  the  l)asis  of  a  power  plant  capacity  of  400,000  kilovolt- 
amperes  and  with  interest  during  construction  at  a  rate  of  6  i)er  cent 
per  annum.  In  this  re|)oi"t  the  i)Ower  ])lant  capacity  lias  been  taken 
at  275. 000  kilovolt-amperes  as  ex])lained  on  pa<;e  r)2  of  this  report,  and 
the  interest  rate  i-educed  to  a  State  financing?  l)asis  of  4^  per  cent. 
With  these  revisions  tlie  estimated  cost  is  .$70,000,000.  This  covers  pur- 
chase of  reservoir  site  and  removal  to  new  location  of  the  Soul  hern 
Pacific  ('omi)any  tracks  and  a  jKii-t  of  the  State  Iii^rlnvay  tliat  would  Ix' 
suhnierjred,  construction  of  the  dam  and  a  275,000  kilovolt-ampere 
power  |ilant.     The  total  cast  is  divided  as  follows: 

T^and.s  and  improvements  flooded $22,882,000 

I>am  and  appurtenance.s 30,118,000 

Total  reservoir  and  dam $53,000,000 

Power    plant    17,000,000 

Total   development   $70,000,000 

ANNUAL   COST   OF    KENNETT   DEVELOPMENT. 

The  annual  cost  of  Kennc'tt  dc\eloj)mciit  (reservoir,  dam  and  ])Ower 
plant)  will  vary  in  the  first  three  of  the  five  i)lans  of  financing  su<i^- 
•jested,  owiufz  to  ditl'erences  in  costs  between  private  and  state  owner- 
ship and  financinj?.  The  annual  co.st  of  this  development  Avill  be  the 
same  under  Plans  3,  4  and  5,  as  each  contemplates  complete  State 
ownership  of  the  reservoir,  dam  and  power  i)lant.  The  annual  co.sts 
are  fully  set  fortli  in  Tal)le  8  and  are  based  on  the  following;  units: 

Basis    of    Estimated    Annual    Cost    Kennett    Reservoir   and    Power    Plant 

Prii-alr  State  oionersMp 

ownership      Straight     Sinking 
Bond  amortization    basis  line  tund        Excluded 

Return  or  interest  per  cent  of  capital 7.5  4.5  4.5  4.5 

Amortization  of  state  bonds — 40   year  basis, 

per  cent   of  capital 2.5  1.05 

Depreciation  : 

Land  and  improvements,  per  cent  of  capital 

Dam  and  appurtenances,  per  cent  of  capital         .3  .3  .3  .3 

Power    plant,    40    year    basis,    per    cent    of 

capital     .65  1.05  1.05  1.05 

Taxes : 

State,  per  cent   of  capital 1.35 

Federal,  per  cent  of  capital .40 

Operating      expense      and      maintenance,  f  $200,000  per  annum  for  dam  and  reservoir, 
hotli  private  and  state  ownership \  $300,000  per  annum  for  power  plant. 

Return  on  private  investment  is  that  at  present  frenerally  estimated 
as  fair  for  larfre  electric  projects  such  as  Kennett.  Tlu;  interest  rate  of 
4.5  per  cent  for  State  investment  is  slijrhtly  al)ove  tlu;  present  cost. 
Amortization  i.s  assumed  on  a  basis  of  a  forty-year  period  commencinf; 
ten  years  after  date  of  issue  of  bonds.  This  i)eriod  is  within  the  lejjal 
limit  for  State  bonds  (seventy-five  years).  Ten  years  for  construction 
and  loading  of  power  plant  prior  to  commeneement  of  amortization  are 
allowed  foi-.  Estimated  costs  under  straight  liiK!  amortization  show 
the  ma.ximum  annual  charges  with  State  development.  A  4  per  cent 
sinking  fund  amort i/.al ion  is  iiieluiled  in  the  table  in  order  to  set  forth 
the  approximate  average  annual  cost  during  the  forty-year  amortiza- 
tion period.     The  estimate,  excluding  amortization,  sets  forth  the  cost 
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(iurrng  the  first  years;  also  the  estimated  canyinp:  cost  of  the  (h^velop- 
iiient,  excluding  retirement  of  cai)ital. 

The  length  of  bond  amortization  might  he  increased  to  a  sixty  or 
sixty-five  year  period  under  the  h'gal  limitation  and  thus  reduce  the 
annual  outlay.  The  table,  liowever,  indicates  the  limits  lietwecn  "which 
the  results,  based  on  other  assumi)tions,  will  fall.  No  depreciation  lias 
been  as.sumed  on  lands  or  improvements  removed.  A  minimum  of  0.!5 
per  cent  has  been  included  on  the  dam  and  appurtenances  to  cover  con- 
tingencies and  minor  replacements.  Depreciation  on  the  power  plant 
is  estimated  on  forty  years'  life  on  a  6  per  cent  sinking  fund  for 
private  and  4  per  cent  sinking  fund  for  State  ownership. 

Operating  and  maintenance  expenses  are  estimated  to  cover  not  only 
local  but  also  general  expenses  and  are  somewhat  higher  than  a  study 
of  expenses  of  the  larger  develoi)ments  of  the  State  would  indicate  in 
order  to  cover  possible  contingencies. 

The  table  sets  forth  the  estimated  cost  under  private  ownership  of 
capital  with  and  without  State  taxes,  l-nder  the  i)rescnt  method  of 
taxing  electric  utilities  a  private  utility  would  pay  the  same  State  tax 
were  it  to  purchase  the  power  wholesale  from  the  State  as  it  would  if 
the  plant  were  constructed  and  owned  by  it,  the  tax  being  determined 
as  a  i)er  cent  of  the  total  gross  revenue  of  the  utility.  For  comparison 
with  costs  of  other  power,  therefore,  the  eo.st  has  been  estimated  exclud- 
ing State  taxes.  The  present  State  tax  rate  is  7.5  per  cent  of  the  gross 
revenue.  Assuming  revenue  would  equal  total  cost  the  resultant  tax 
rate  would  be  seventy-two  hundredths  of  1  per  cent  of  the  capital  under 
Plan  1.  This  basis  can  hardly  be  expected  to  continue  indefinitely. 
The  rate  of  1.35  per  cent  of  capital  is  based  on  the  average  tax  rate  on 
general  proi)erty  now  existing  over  the  State  equated  to  a  per  cent  of 
capital  cost.  Xo  State  tax  is  estimated  on  the  ca])ital  representing  lands 
and  improvements  as  the  greater  })art  of  this  cost  represents  cost  of 
relocation  of  the  railroad  and  highway  and  would  not  represent  power 
company  property. 

COST  OF  TRANSMISSION. 

Plan  4  contemplates  construction  and  operation  of  trunk  transmis- 
sion line-s  to  the  important  load  centers  of  northern  Califoi*nia,  power 
to  be  wholesaled  to  political  subdivisions  and  private  utilities. 

As  indicated  in  Plate  II  and  Tables  2,  3-A  and  3-B,  over  65 
per  cent  of  the  market  is  located  within  a  radius  of  50  miles  of  San 
Francisco.  From  Table  1,  it  is  to  ])e  noted  that  at  present  94  per 
cent  of  the  power  is  served  directly  by  two  companies.  Further  data 
show  that  within  the  Sacramento  Valley  and  the  San  Francisco  Bay 
region  less  than  2  per  cent  of  the  i)owfr  is  distributed  by  municipal 
systems,  only  one  individual  sy.stem  distributing  over  0.5  of  1  per 
cent  of  the  exi.sting  load.  Thesi'  systems  arc  scattered  from  Redding 
on  the  north  to  Santa  ('lara  on  the  soulli.  This  does  not  include  the 
Modesto  and  Turlock  districts  A\liich  i)roduce  their  own  power  and 
would  require  only  standby  service. 

Transmission  of  such  a  large  amount  of  power  as  Kennett  output 
will  require  as  a  minimum,  a  double  circuit  220.000  volt  tran.smission 
line  to  the  main  load  center  in  the  Bay  district. 

-Jt  is  apparent  from  an  engineering  consideration  of  the  data  that 
outside  of  the  two  main  companies  there  are  at  ]iresent  no  municipal 


—  76  — 


or  private  resale  systems  of  suflRcient  size  or  advantageous  location  to 
tnkc  power  economically  from  the  main  trunk  transmission  line.  Should 
.inotlier  system  dcvcloj)  which  t-ould  avail  itself  of  the  purehase  of 
power  wholesale  it  must  he  assumed  that  the  revenue  to  be  received 
would  justify  the  added  capital  expenditure.  At  present  only  two 
agencies  of  suf^cient  s'/.c  to  uti!i.-.n  th;'  '-utiiut  of  Kennett  exist  :  one, 
the  Pacific  (l;is  and  Kleelric  Company;  tiic  other,  the  (Jrcat  Western 
I'ower  ('om|iany  (if  California.  If  transniissic  n  (  f  power  hy  the  State 
is  contemplated  the  logical  tei-minal  of  the  transmi.s.sion  line  wotdd  be 
in  the  general  \icinity  of  Antioeh.  Contra  Costa  Comity,  practically 
two  hundred  miles'  ti'ansnussion  distance  from  Kennett.  Both  com- 
l)anies  have  im|)ortant  substations  and  transnu^<sion  lines  in  this  loca- 
tion which  is  near  the  center  of  load. 

The  cost  of  transmission  i)er  kilowatt  luuir  will  vary  materially, 
depending  on  the  i)lan  of  operation  and  whether  ade(piate  standby 
.service  against  interruption  is  contemplated.  r»y  wholesaling  the 
output  to  these  two  agencies  the  cost  to  the  State  will  be  reduced  to  a 
mininuim.  I'nder  such  delivery  the  transmis.sion  line  can  be  limited  to 
two  circuits  and  on<'  substation  as  the  purchasing  .systems  with  their 
steam-electiic  and  hydro-electric  i)lants  and  extensive  transmission  net- 
works will  be  ade«piate  in  size  to  take  care  of  interruptions  without 
detriment  to  the  public  service. 

If  the  State  contemplates  delivery  of  jiower  comparable  in  continuity 
to  that  now  dclivei-ed  by  existing  utilities  an  arlditional  transmi.ssion 
line  and  steam-electric  standby  plant  woidd  be  refpiired  in  excess  of 
that  herein  estimated. 

Table  0  sets  forth  the  estimated  investment  and  annual  cost  to 
the  State  and  to  a  private  utility  to  transmit  Kennett  power  to  the 
load  center  wholesaling  it  to  the  <'xisting  agencies.  This  repre.sents  the 
minimum  capital  and  annual  cost  nvpiirements  for  transmi.ssion. 

TABLE   9 

Cost  of   Transmission   of    Kennett   Power,    Kennett   to   Antioeh 

Jnvcatniritt   Coal 

Tr>tiisnii.ssii>n    Inn- — 20(»  niil<'S  doublo  oircuU   tower  Hue $6,000,000 

]{««Cflving  substation,   200,000  kUowatl  caimclty 3.600,000 

Total    $9,600,000 

Power    d.-Iivcnd    88%    of    1.217.600,000    kilowatt    hours  =  1,070.000.000    kilowatt 
lioiir.w. 

Baaia  of  Annual  Coat 
I'er  ctnt  of  Capital 

State  development 

Straight  Sinking 

linr  fun<l              Private 

nmorti:<i-  nrnortiza-     develop- 

tioii  tion                 ment 

Intvn'st    or   return    4.B  4.5                   7.50 

Amortization — 40   years 2..'>  1.0.^                  

D«-i>r<'ci:ition     l.ar,  l.rin                i  oo 

.M:iiMt)>nniic«>    and    operatlnK    expense,    including 
K'lii'ral    expense: 

TiansmlMsi<in    line    .".">  .<•■                    .'•'< 

Terminal    snhstatlon    2.60  2.&0                 2. 50 

TaxeH,    slate    and    federal    1.75 

Annual  Coat 
1.  Transmission   line  : 

Interest    on    $6.000,000 $270,000  $270,000  $460,000 

Amortization    150,000  G.l.OOO                

Deprfclntlon 81,000  81,000  60,000 

Maintenance  and  oj>erattng  expanse 46,000  45,000  4.'), 000 

T.\xe8     i'tj,000 

T.ital    roRl    of  Iran.imlsulnn    to   suhKlii tlr.im  I.';4fi,n0n  $  ir.S.OOO  <tr.fi(i,nfiO 
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Receiving  substation  : 

Interest    on    J3. (500,000    1102,000 

Amortization    00,00" 

Depreciation    -IS, 500 

Operating  expense 90,000 

Taxes    


Total  cost   of  receiving  substation |3tt0,500 


?IG2.00ii 
.•^T.SOO 
18,500 
OO.OOO 


$270,000 


30,000 
00.000 
03,000 


J!;{38,300  $459,000 

$784,300       $1,110,000 


3.  (a)   Total  cost  of  transmission $930,500 

(h)   Total  cost  of  transmission,   excluding  state 

taxes    OSO.COi) 

4.  Cost  per  kilowatt  hour  delivered,  a $0.000875        $0.000733        $0.001044 

b 0.000924 


From  Tables  8  aiul  9,  the  total  cost  to  the  State  under  Plan  4, 
assuming  the  wholesalino;  of  power  to  tlie  exist in<;  a<j:eneies,  may  be 
summarized  as  follows : 

Annual  cost 
atraiyht  line  Sinkiny  fund 
amorliza-         amortiza- 
tion lion 
of  bonds —        of  bonds — 
Capital  cost           iO  years             iO  years 

1.  Dam,   reservoir  and  power  plant $70,000,000  $.'.,068,000  $4,652,000 

2.  Cost  per  kilowatt  hour  produced — (1,217,- 

000,000   kilowatt   hours)    ($0.00466)         ($0.00382) 

3.  Transmission    line    and   substation 9.600.000  930,500  784,300 

4.  Totals     $79,600,000  $6,604,500  $5,436,300 

5.  Total  cost  i)er  kilowatt  hour  delivered  from 

terminal  substation — (1,070,000,000  kilo- 
watt hours)    ($0.00617)        ($0.00508) 

In  the  above  table  and  in  Table  9,  preceding:,  the  figures  under 
straiglit  line  amortization  re])resent  the  maxiimim  costs  wliicli  occur 
during'  the  first  year  of  the  amortization  period. 
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VALUE  OF  POWER  OUTPUT 

The  value  of  I  lie  jjowcr  output  of  Kcnnctt  and  llic  ri'Vciiuc  from  the 
power  under  Plans  1,  2,  3  and  4  will  dejjend  upon  the  eliaraeteristics 
of  the  output  and  upon  the  eost  of  power  from  other  and  competitive 
sources.  Power  that  is  available  mainly  in  sprint;  montlis  or  in  wet 
years  is  less  valuaMe.  reipiiiin^  more  auxiliary  steam-eleetrie  power 
installation  than  power  which  can  l>e  depended  upon  under  adverse 
conditions  of  diouf^ht.  IMate  VII,  heretofore  referred  to,  sets  forth 
ifraphically  the  estimated  annual  antl  monthly  variation  of  i>ower  from 
Kennett  eomi)ai-ed  witii  otlu'r  hydro-electric  plants  of  n(trthern  Cali- 
fornia. This  comi)ai-ison  shows  that  Kennett  power  under  the  condi- 
tions of  ojieration  si)eeiried  has  better  characteristics  than  the  power 
from  other  plants. 

There  are  tliree  measures  of  the  value  of  ])ower.  based  uprm  e<»st  of 
power  fi'om  other  sources : 

1.  Cost  of  power  from  othei-  hydro-electric  plants. 

2.  Cost  of  power  from  steam-electric  ])lant.s. 

3.  Wholesale  price  for  power  as  indicated  by  existin{»  contracts. 
Throuphout  this  analysis  comparison  will  be  made  on  a  unit  basis  of 

mills  i)er  kilowatt  hour.  Such  a  basis  is  only  correct  where  power 
characteristics  and  point  of  delivery  are  ecpiivalent.  These  units  are 
better  understood,  however,  and  will  be  used  with  qualifyinj;  state- 
7nents. 

COST  OF  POWER  FROM  OTHER  HYDRO-ELECTRIC   PLANTS 

The  i)otential  watei'  power  resources  of  (aliloniia  iiave  lieen  inven- 
toried and  summarized  by  Mr.  F.  E.  Honner  of  the  Federal  Power 
Commission,  in  a  report  just  issued  by  that  couunission.  Table  10. 
compiled  from  Table  9  of  the  Pxuinei-  Report,  shows  tlie  r>resent 
and  principal  ultimate  developm<'nt  of  the  water  power  resources  of 
the  State.  This  shows  by  nuiin  streams  the  present  and  estimated  ulti- 
jnatc  installed  eapacit.v  and  output  in  averapre  kilowatts,  and  ultimate 
outjiut  in  millions  of  kilowatt  hours.  Althou<;h  these  fiprures  are  not 
flirectly  comjiarable  with  estimates  of  kilowatt  hours  anti  plant  cai)aci- 
ties  shown  in  other  jioi'tion.s  of  this  repoi't.  they  are  iiulicative  of  the 
extent  of  the  present  development,  the  potential  development  and  the 
main  source  of  future  production  of  power  in  California  from  hydro- 
electric sources.  It  is  to  l)e  noted  from  the  table  that  70  per  cent  of 
the  potential  hydro-electric  power  of  California  exists  on  streams  north 
of  Merced  and  tributary  to  northern  California,  and  only  .'50  per  cent 
in  the  territory  tributary  to  southern  California.  Pi-esent  development 
in  the  north  is  only  14  per  cent  of  the  total  potential  and  indi<'ates  that 
for  a  lonp:  jieriod  undeveloped  resources  will  exist. 

The  important  streams  of  northern  California  are  the  Klamath ;  the 
Pit,  McCIoud  and  Sacramento  jjroup;  the  Feather  and  the  American 
rivens.  The  important  streams  tril)utary  to  southern  California  are 
the  San  Joarpiin  and  Kinprs.  In  view  of  the  relative  proximity  of  the 
Pit  and  Feather  rivers  to  the  Kennett  develo])ment,  the  cast  of  power 
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from  the  i)r»'sciit  and  futuro  (Icvclopniciits  on  these  streams  will  indicate 
fairly  closely  the  cost  of  power  from  other  hydi'o-electrie  sources  com- 
petitiv<>  with  Kenn(>tt.  These  si  reams  are  heinjr  developed  hy  the  two 
major  ajafencies  servinjr  northern  California,  namely  the  Pacific  (ias  and 
Electric  Comj^any  and  the  Great  Western  Power  Company,  and  are  the 
probahle  sources  of  the  main  development  duriufr  the  next  ten  years 
or  more. 

Table  11  sets  forth  the  estimated  cost  of  power  from  the  |)resent 
developments  and  the  estimated  cost  of  power  from  future  develop- 
ments eontemi)lated  on  the  Pit  and  Feather  rivers  by  the  I'acific  Gas 
and  Electric  Comjjany  and  the  Great  Western  Power  Company,  respi'c- 
tively.  The  cost  of  electric  i)ower  from  exist injz;  ])lants  is  based  u})()n 
the  actual  cost.s  or  estimated  costs  of  the  projects  under  present  price 
levels.  The  cost  for  future  plants  is  based  on  tentative  estimates  hei-e- 
tofore  prepared  by  these  companies.  The  costs  with  and  without  State 
taxes  are  shown  for  the  reasons  hei-etofore  set  forth. 

The  characteristics  of  power  from  the  present  Pit  River  development 
compared  with  Kennett  are  shown  in  Plate  VIT.  The  locations  of  the 
present  developments  on  Pit  River  are  approximately  forty  miles  fur- 
ther from  the  power  market  than  Kennett.  This  results  in  a  differen- 
tial in  favor  of  Kennett  of  approximtaely  two-tenths  mills  per  kilo- 
watt hour. 

The  characteristics  of  the  power  now  l)ein<>:  produced  by  the  existing 
plants  on  the  Feather  River  and  that  which  may  be  produced  by  future 
plants  are  in  general  closely  comparable  with  the  primary  or  dry  year 
output  of  Kennett  development;  that  is,  the  miniinum  output  of  990.- 
400.000  kilowatt  hours,  per  year.  This  greater  dependability  has  been 
made  po.ssible  by  the  large  cyclic  storage  of  water  in  Lake  Almanor  at 
the  upper  end  of  the  series  of  plants. 

It  is  to  be  noted  from  the  table  that  the  estimated  cost  including 
taxes  for  the  present  Pit  develo[)ment  is  approximately  three  mills 
per  kilowatt  hour  and  for  the  future  development,  two  and  seven- 
tenths  mills,  while  the  cost  of  power  from  the  Feather  River  api)roxi- 
mates  three  and  six-tenths  mills  for  present  plants  and  three  and  three- 
tenths  mills  per  kilowatt  hour  for  future  i)lants.  These  plants  are  100 
miles  nearer  the  main  ])ower  market  than  the  Pit  plants  and  the  char- 
acteristics of  power  are  better.  If  weight  be  given  to  these  factors 
and  the  value  of  power  measured  at  the  load  center  near  San  Fran- 
cisco Ray,  the  two  sources  of  jiower  are  practically  of  etpial  value  per 
kilowatt  hour. 

There  are  other  i)otenlial  developments  of  power,  as  indicated  in 
Table  10  on  the  Klamath  and  south  of  the  Feather  River.  Klamath, 
being  ai)proxiiuately  90  miles  fui'ther  from  the  market,  is  subject 
to  ii  differential  in  favoi-  of  Kennett  of  from  four-tenths  to  five- 
tenths  mills  per  kilowatt  hour.  The  developments  south  of  Feather 
River  are  in  general  at  least  100  miles  nearer  the  center  of  tlie  power 
market  than  Kennett  and  therefore  have  a  dilVerential  in  their  favor 
of  from  five-tenths  to  seventy-five  hundredths  mills  per  kilowatt  hour, 
this  difterential  including  cost  of  transmission  and  shrinkage  of  kilo- 
watt hours  due  to  transmission  losses. 

The  San  Joa([uin  Valley  power  market  depends  upon  the  San  Joa- 
quin and  Kings  rivers  mainly  for  hydro-electric  |K)wei-.     The  cost  of 

(i — r.4!tlS 
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power  from  these  streams  is  estimated  at  three  to  five  mills  per  kilo- 
watt hour  of  averatre  annual  output.  The  distance  from  Kounett  to 
the  market  in  tlie  San  Joaciuin  Valley  is  from  liOO  to  400  uiih-s.  (Jeu- 
erally  transmission  of  power  in  exeess  of  300  miles  lias  not  been  justi- 
fied. The  differential  for  transmission  from  Kennett  would  he  at  least 
two  mills  ])er  kilowatt  liour  which,  deducted  from  an  averaure  cost. of 
four  mills  would  leave  two  mills  or  less  per  kilowatt  hour  for  j)ow»'r 
at  Kennett. 

The  potential  powei-  available  from  the  main  streams  of  northern 
("alifoi-jiia  which  may  be  eeonomically  developed  would  indicate  that 
until  this  is  utilized  the  value  of  Kennett  ])owcr  measured  by  compe- 
tition with  other  hydi-o-electiic  sources  would  be  between  two  and 
seven-tenths  and  three  and  three-tenths  mills  jx'r  kilowatt  hour.  As 
the  nuu-e  economical  sources  are  used  the  value  compared  with  other 
hvdro-electric  sonn-fs  ina\  tend  to  iiiereasi'. 
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VALUE  OF  KENNETT  POWER  DETERMINED  FROM  COST  OF 
POWER  FROM  STEAM-ELECTRIC  PLANTS 

COST  OF   STEAM-ELECTRIC    POWER. 

Tht're  has  been  during  llie  last  several  years  a  marked  increase  in 
cfficieney  of  steam-eloetric  prodnetion.  A  still  further  improvement 
in  efficiency  may  be  expected.  On  Ihe  basis  of  60  per  cent  plant  loail 
factor  with  present  efficiencies  the  fuel  recpiirements  are  15,000  British 
thermal  nnits  or  less  per  kilowatt  lionr  prodneed.  It  appears  from 
study  of  literature  on  the  subject  and  from  present  trend  of  efficiency 
that  reduction  of  the  recpiirement  to  below  14,000  British  thermal  units 
may  be  expected  in  the  near  future  and  later  as  low  as  12,000  l>ritish 
thermal  units  per  kilowatt  hour. 

The  question  of  price  of  oil  is  imi)o.ssible  of  determination  for  any 
period  of  time.  The  present  price  is  $1  per  barrel.  The  price  has 
fluctuated  widely  in  the  past.  When  the  pi'csent  condition  of  over- 
production of  oil  is  pa.st.  increase  in  price  may  be  expected.  Coal  sup- 
ply would  indicate  a  limitation  in  fuel  cost,  however,  to  approximately 
the  equivalent  of  $1.50  per  liarrel  of  oil. 

Table  12  sets  forth  the  estimated  cost  of  power  from  a  steam- 
electric  plant  operatinjj  at  60  per  cent  load  factor  to  supply  a  load 
necessary  to  absorb  fully  the  potential  output  of  Kennett.  The  condi- 
tions of  efficiency  are  those  that  should  be  obtained  by  new  plants  in 
the  next  few  years.  Oil  has  been  estimated  at  $1  i)er  barrel.  The  co.st 
of  power  from  recently  constructed  plants  would,  on  a  basis  of  $1  per 
l)arrel  for  oil,  be  two-tenths  mills  per  kilowatt  hifrher.  Table  18  sets 
forth  the  estimated  eo.st  based  on  probable  fui-IIuM-  efficiency  develop- 
ment and  price  of  oil  of  $1.25  per  barrel. 

It  is  to  be  noted  that  the  cast  of  steam-electric  power  is  divisible 
into  two  parts;  one  fixed  and  amountinj?  to  approximately  $17  or 
$15.50  ])er  kilowatt  of  capacity,  depcndinf^  npon  treatment  of  taxes, 
and  on  output  cost  varyinj;  with  the  i)ower  prod\iced  fi'oni  two  to  two 
and  twenty-three  Inindredths  mills  per  kilowatt  hour. 

EQUIVALENT  VALUE  OF   HYDRO- ELECTRIC   POWER. 

A  determination  of  the  relative  value  of  hydro-eiecti-ic  ])ower  by  com- 
pai'ison  with  the  cost  of  steam-electric  power  re([uires  sjiecial  care  to 
insure  erpiivalent  bases,  owin<>:  to  market  difference  in  fundamental 
characteristics  of  outi)ut  aiul  variation  in  costs  between  the  two  sources. 
The  output  of  hydro-electric  i»lant.s  sucii  as  Kennett  varies  from  year 
to  year,  dependinp:  u|)on  conditions  of  precipitation.  Costs  are  practi- 
cally fixed  and  do  not  vary  with  outi)ut  or  with  price  of  fuel.  Steam- 
electric  power  output  can  be  readily  adjusted  to  demands,  a  consid«u-- 
able  pait  of  tlie  cost  varying  directly  with  tiie  output  aiul  the  price  of 
fuel.  The  determination  of  relative  value  has  been  made  by  load  char- 
acteristics similar  to  those  of  northern  California  and  sufficient  to 
absorb  the  output  of  Kennett  without  wastage.  This  cost  has  then 
been  compared  witli  cost  of  jxtwei-  from  Keiniett  with  necessary  auxili 
ary  steam-electric  power. 
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TABLE    12 

Estimated   Cost   of   Steam- Electric   Power    Basis   of   Probable   Efficiency   of 
Immediate   Future 

1.  Stejini-electric  power  installation  to  supply  load 

equivalent  to  Kennett  plus  steam-electric 
auxiliary  : 

(a)    Annual   production    1.275.000,000  kilowatt  hours 

(h)   Capacity  for  60%  load  factor,  243,000 

kilowatt.s.   U.S.-   250.000  kilowatt  capacity 

(c)  Cost    of    power    plant    and    connecting 

transmission    line   at    JllO    per    kilo- 
watt         $27,500,000 

2.  Kstlniated  offlciency  : 

1  bill,  of  oil  i>fr  kilowatt  per  year  plus  1/500 
l»l)l.  f>f  oil  per  kilowatt  hour  net  output. 

3.  Annual  cost : 

(a)  Return  <>n   investment 7.5% 

lb)    D.preciatlon   2.25% 

(i)   Operating  expenses  other  than  oil $3.00  per   kilowatt    year 

(d)  (tcneral    expense   3%    of   cost    oth-T    than 

oil  and  taxet< 

(e)  Oil $1.00  per  bhi. 

(f)  Tax:  State     1.35% 

Federal     .40 

1.75% 

■1.    Ariiiiial  <-o.<5t  : 

(  a  )    Fixed  costs  : 

Keturn   at   7.5%    $2,062,500 

Depreciation  at  2.25%    618,750 

Operating  expen.sp  at  J3 750,000 

(Jeneral  expense.s 102,940 

Standby  oil  at   $1 250.000 

Taxes  at    1.75%    481,250 

Total   fixed   costs $4,265,440 

(b)  Output  costs  : 

Oil  nt  $.002  per  kilowatt  hour 2,550,000 

(c)  Total    costs    $6,815,440 

(a)  (b) 

5.  Unit   costs:  Iiicluilhifi  Klatc  t<i.r     KxrhnUng  ntute  tax 

Demand  or  fixed  cost  p<r  kilowatt  of  capacity        $17.06  $15.57 

Knergy  cost  per  kilowatt  hour  of  output .i'02  .002 

6.  Average  cost  p.*r  kilowatt  hour .00.".3.'.  00.^27 

Tht'  stcam-electrie  plant  would  he  located  on  San  Franciseo  liay 
and  as  to  relative  distance  to  the  market,  would  be  equivalent  to  the 
terminal  substation  of  Kennett  tran.sniis^ifui. 

The  cost  of  steam-eleetrie  power  based  on  llu-  estimates  in  Table 
12  liave  been  set  up  in  Table  14  (Item  "("").  From  this  has  been 
deducted  the  annual  c<tst  of  the  auxilinry  steam-electric  phint  retpiire*! 
to  supjily  the  load  without  wastji^re  of  j>ower  from  Kennett  in  veal's  of 
maximum  out|)Ut.  Tlie  balance  (Item  E-10)  represents  the  relativt; 
value  of  Kennett  Power  deliveretl  at  Antioch.  Deducting:  the  cost  of 
transmission  the  relativ<'  value  of  K<'uiiitt  power  at  tlu'  plant  is  di-ter- 
mined. 
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TABLE  13 

Estimated    Cost   of   Steam- Electric    Power    Basis   of    Probable    Efficiency    Future 

Basis 

1.  Stoara-clectric  powiT  installation  to  supply  load 

equivalent     to    Kennett     plus    steam-electric 
auxiliary  : 

(a)  Annual   production    1.275, 000, 000  kilowatt  hours 

(b)  Capacity  for  60%  load  factor,  243,000 

kilowatts,  uso 250,000   kilowatt   capacity 

(c)  Cost    of    power    plant    and    connecting 

transmission    line    at    $110    per   kilo- 
watt            $27,500,000 

2.  lOstimated  efficiency  : 

75  1)1)1.  of  oil  per  kilowatt  per  year  plus  1/560 
bbl.  of  oil  per  kilowatt  hour  net  output. 

3.  Annual  cost : 

(a)  Ueturn   on   investment 7.5% 

(b)  Depreciation 2.25% 

(c)  Operating  expenses  other  than  oil $3.00   per    kilowatt    year 

(d)  General   expense    :i%    of    cost    other    than 

oil  and  taxes 

(e>    Oil $1.25   per  bbl. 

(f)    Tax:   State     1.35% 

Federal    .40 

1.75% 

I.    .\iiniial  cost  :  _ 

(a  )    Fixed  costs  : 

Return   at   7.5%    $2,062,500 

Depreciation  at   2.25%    618,750 

t)perating  expense  at   $3 750,000 

(General  expenses 102,940 

Standby  oil  at   $1.25 234,000 

Taxes  at  1.75%    481,250 

Total   fixed   costs $4,249,440 

(b)  Output  costs  : 

Oil  at  $.002  per  kilowatt  hour 2,843,325 

(c)  Total   costs    $7,092,765 

.       .    .  («>  (b) 

,>.    Lnit   costs:  Inrliidhiy  state  tax  Kxiluding  state  tax 

Demand  or  fixed  cost  per  kilowatt  of  capacity        $17.00  $15.58 

Knergy  cost  per  kilowatt  hour  of  output .00223  .00223 

6.   A\erage  cost  per  kilowatt  hour .00556  .00527 


TABLE   14 
Comparison    of    Value    of    Kennett    Power    With    Steam- Electric    Produced    Power 


Kt-nnctt  development  220,000  kilowatts — 275,000  kilovolt-ampere.s. 

1.  Output  of  Kennett  i)lant  annual  average 1,21 

2.  Delivery   from   terminal   substation 1,07 

3.  Stoam-ekctric    auxiliary    i)lant    output    required    to    supply 

load  that  will  absorb  Kennett  output  without  wastage.       20 

4.  Total  output  basis  of  terminal   delivery 1,27 

5.  Steam-electric  auxiliary  capacity  required  based  on  maxi- 

mum monthly  requirement  80%   load  factor 

Steam-electric   power   equivalent. 

6.  Steam-electric  plant  capacity  to  supply  load  on  60%  load 

factor  basis  243,000  kw,,  use 

Steam-electric   plant   costs.  Including  tax 

7.  Demand    charge   unit  cost $17.00 

S.    Demand    cost    250,000  kw.  $4,250,000 

lOnergy   cost 1,275,000,000  kwh.  2,550,000 


7,600,000   kwh. 
0,000,000   kwh. 

5,000,000  kwh. 
5,000,000  kwh. 

62,500   kw. 


250,000  kw. 

Excluding  tax 

$15.50 

$3,875,000 

2,550,000 


Totals     $6,800,000 

Per  kilowatt  hour  delivered .00533 

Auxiliary   steam-electric  cost. 

9.    Demand  cost 62,500  kw.  $1,062,000 

Energ>-   cost    205,000,000  kwh.  410,000 


Totals     $l,472,0n0 

E.  Value  of  hydro-i'lectric  i)ower  at  substation  terminals. 

10.  Available    for    hvdro-electric    power    from    trans- 

mission   (S)-(9)    $5,328,000 

IVr  kilowatt    hour   delivered. ( 1,070,000,000   kwh.)  .00498 

11.  Transml.ssion    cost    $1,119,000 

F.  Value  of  hydro-electric  power  at  Kennett $4,209,000 

12.  VaUK;  p.r  klli>watt  hour (1,217,600,000  kwh.)  .00347 

i:t.   Value    per    kilowatt    hour   based   on    future   steam 

plant   emeieney   and   oil   at    $1.25   per   bbl .00368 


$6,425,000 
.00504 


$968,750 
410,000 


$1,378,750 


$5,04(i,25o 

.00471 

$989,600 

$4,056,650 
.00334 

.00.T55 
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Similar  comparison  has  ])e('n  made  of  th<'  relative  value  of  Pit  power 
now  doveloi)ed.  Tliis  computation  is  shown  in  Table  15.  The  difference 
of  two-tenths  mill  per  kilowatt  liour  in  tlie  unit  values  between  Kennctt 
and  Pit  is  accounted  foi-  mainly  by  the  greater  transmission  distance 
1o   Tit   jilanls. 

TABLE   15 
Comparative   Value   of   Pit    Power   With    Steam  -  Electric    Produced    Power 

A.   Pit   development    141,600    kilc>walt«. 

1.  Output  of  Pit  developments,  annuul  average 828,000,000  kwh. 

2.  Delivery  from  termin.il  .sub.station,  14%   transmission  loss.    713,000,000  kwli. 
:).  Steam-electric  iiuxlllary  jilant  output  required  to  supply  load 

that   will   absorb   IMt   outiuit   without   wastage 387,000.000  kwh. 

4.  Total  oiiti>ul   ba.sed  on  terminal  delivery 1,100,000,000  kwh. 

.'i.   Ste;ini     auxiliary    capa<-ity    required     based    on     maximum 

monthly   ref4uirements   80%    load   factor 92,500  kw. 

li.    .'<l«'am-electri<*  power  eiiuivaleiit. 

G.  Steam   )>lant  capacity  to   supply   load   on   60%    load   factor 

basis   209,000   kilowatts   use 215,000  kw. 

C.   SleHiii-electri<-  plant  costs.                                                           Ivcluding  tax  Kxvlttdino  tax 
7.   Unit   demand    cost $17.00  $15.50 

5.  Demand    cost 215,000  kw.  $3,655,000  $3,332,500 

Energy  cost 1,100,000,000  kwh.  2,200,000  2,200,000 


Totals     ---    -    -.$5,855,000  $5,532,500 

Per  kilowatt  hour  delivered .00533  .00505 

Aw.xiliary  steam-electric  cost. 

•J.   Demand    92,500  kw.         $1,572,500  $1,433,400 

Energy    387,000,000  kwh.              774.000  774.000 


Totals     $2,346,500  $2,207,400 

E.  Value  of  hydro-electric  power  at  .substation  terminals. 

10.  Available    for    hydro-electric    power    from    trans- 

nii.«sion    (S)-(9) $3,508,500  $3,325,100 

I'er  kilowatt  hour  delivered- (713,000,000  kwh.)  .00493  .004G7 

11.  Transmission  cost $845,000  $733,000 

K   Value  of  hvdro-electric  power  at  Pit  plants $2,663,500  $2,592,100 

12.  Value   per  kilowatt   liour (828,000,000   kwh.)  .00322  .00313 

13.  Value    ba.sed    on    future    steam-electric   plant   efH- 

ciency  and  oil  at  $1.25  per  bbl .00342  .00333 

The  value  of  Kcnnett  ])ow('r  measured  at  the  power  phiiit.  deter- 
itiiiied  from  comparison  with  sleam-clcctric  power,  is  between  three 
and  ihirly-four  hundrc<lths  and  three  mid  .sixty-eifrht  liiindredths  mills 
per  kilowatt  hour  ba.sed  on  ilie  prices  of  oil  considered. 
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MARKET  PRICE  OF  POWER  AS  DETERMINED 
FROM  EXISTING  CONTRACTS 

There  exists  at  the  i)i-eseiit  time  in  tlie  iioit  licrii  niul  central  parts  of 
tlie  State,  six  main  eonti-acts  eoverinf;  tlie  piiivhase  hy  ntilities  of  the 
ontput  of  liydro-eh-etrie  i)hint.s  constructed  by  iri'i<?alion  districts, 
municipalities  or  otlier  i)ublic  ntilities.  These  contracts  and  ])urchases 
involve  the  followinjr: 

1.  i\Ierco(l  ]rri*rati(>n  District  and  San  .Toai|uin  Lijilil  and  Power 
Corporation. 

2.  Turlock  Irrij^ation  District  and  San  .I()a(|uin  Iii<ilil  and  Power 
Corporation. 

15.  South  San  Joacpun  and  Oakdale  Irrigation  Districts  aiul  Pacific 
Gas  and  Electric  Company. 

4.  City  of  San  Francisco  and  Pacific  (las  and  Electric  Company. 

5.  Feather  River  Power  Company  and  Great  Western  Power  Com- 
pany of  California. 

G.  California  Orepm  Power  Company  and  Pacific  (Jas  and  Electric 
Company. 

These  contracts,  in  total,  involve  the  delivery  of  ap[)roximately  the 
amonnt  of  power  to  be  produced  at  the  Kennett  development. 

There  are  two  other  contracts  not  readily  comparable  whicli  have 
not  been  included  but,  in  so  far  as  can  be  ascertained,  indicate  somewhat 
lower  pi-ices  than  the  six  contracts  considered. 

1.  ]\Ierced  Irrifration  Disti'ict  and  San  .Ioa(|uin  Lijiht  and  Power 
Corporation. 

This  contract  involves  delivery  of  power  at  the  high  tension  terminal 
of  the  power  plant  on  the  Merced  River.  The  power  is  seasonal  in 
character  and  the  output  fluctuates  between  wide  limits  from  wet  to 
dry  years.  The  contract  was  entered  into  when  costs  of  construction 
and  competitive  costs  of  power  were  hijjhei-  than  at  the  pT'esent  time. 
The  price  is  four  and  five-tenths  mills  per  kilowatt  hour  and  deliver^' 
is  approximately  fifty  miles  from  a  point  which  may  be  considered 
equivalent  to  Bay  district  delivery  of  Kennett  power. 

2.  Turlock  Ii'rifration  District  and  San  Joaquin  Eight  and  I'ower 
Corporation. 

This  contract  provides  for  delivery  at  Livingston  or  Merced  Falls 
of  the  surplus  power  of  the  Turlock  Irrigation  District.  Obligation  to 
])urchase  is  maximum  from  June  to  December  and  reduced  during  tlu; 
months  of  Januaiy  to  May.  The  jn-ice  is  four  and  five-tenths  mills  per 
kilowatt  hour.  Delivery  is  ])i'actically  cfpiivaloit  in  location  to  Mercefl 
District  delivery. 

•\.  South  San  Joaquin  and  Oakdale  Irrigation  Districts  and  Pacific 
Gas  and  Electric  Company. 

In  this  case  the  dam  and  reservf)ir  were  constructed  by  the  Districts, 
the  poAver  company  constructed  the  i)Ower  plant  and  in  addition  to  its 
own  costs  i)ays  to  the  Districts  for  a  period  of  forty  years  an  amount 
equal  to  interest  and  amortization  on  the  Districts'  capital.  The  cost, 
including  estimate<l  State  tax  based  upon  j)owcr  plant  outi)ut,  is  a[)proxi- 
mately  four  and  two-tenths  mills  per  kilowatt  hour.  The  contract 
provides,  however,  that  after  the  forly-ycar  jiei-iod  the  power  company 
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is  oblifrated  to  pay  to  the  districts  only  half  of  the  operation  and 
maintciianc'i'  of  the  dan»  and  reservoir  and  notliin<;  in  the  way  of  return. 
The  power  is  seasonal  in  eharacter  and  involves  fairly  wide  fluctuations 
between  wet  and  dry  years.  Eipiivalent  transmission  distance  is 
a])|)roximately  50  miles. 

4.  City  of  San  Francisco  and  Pacific  (^as  and  Electric  Company. 

This  contract  provides  for  delivery  at  Newark  substation,  which  is 
conipai'able  with  delivery  at  Antioch.  of  the  outi)ut  of  the  Moccasin 
Creek  plant  at  7')  ])er  cent  daily  load  factor.  The  j)ower  supply  is 
(leitendable  from  the  standpoint  of  variation  from  wet  to  dry  j'cars, 
but  the  contract  ])rovides  for  cancellation.  This  contract  represents 
the  lar<rest  j>ower  delivery  and  the  nearest  comparable  with  the  delivery 
of  power  from  Kennett  reservoir  to  a  point  such  as  Antioch.  Tlie  price 
is  four  and  eijrht  hundred  sevejity-ei'rht  thousandths  plus  mills  per 
kilowatt  hour. 

.").  Feather  Itivir  Power  ('onipjiny  and  (ireat  Western  Power  Com- 
pany of  California. 

This  eonti-aet  provides  for  a  delivery  of  40.000  kilowatts  at  ai)proxi- 
niately  60  |)er  cent  animal  load  factor  at  the  hi<:h  tension  terminals  of 
the  i)ower  ]ilant  trnnsfonners,  a  distance  of  loO  miles  from  the  Bay 
area.  The  price  is  four  mills  ]>er  kilowatt  hour,  but  the  contract  pro- 
vides that  at  the  end  of  thirty-five  years  the  total  power  development  of 
the  Feather  Kiver  Power  Company  will  become  the  ]iroi)erty  of  the 
Great  Westei-n  Power  Company.  The  i)urcha.se  of  property  feature  in 
the  eontrjiet  represents  about  twenty-five  Inmdredths  mills  ]ier  kilowatt 
hour. 

<).  The  California  Oregon  Power  Compaiiy  and  Pacific  Gas  and  Elec- 
tric Company. 

The  atrreements  between  these  coiiipanies  call  for  .'{0.000  kilowatts 
deliveiy  at  70  |)er  cent  load  factor,  measurement  at  Cottonwood  sub- 
station of  the  Pacific  Gas  an<l  Electric  Company,  but  |>rovidc  that  the 
purchasing:  company  will  ccmstruct  a  part  of  the  transmission  line 
between  the  C^alifornia  Orefron  T'ower  Company  plants  and  Cottonw<»od 
siibstation.  The  price  for  ])ower  at  70  per  cent  load  factor  or  less  is 
four  and  five-tenths  mills  per  kilowatt  hour.  The  ]K)int  of  delivery  is 
eonipfirable  <:eneially  with  delivery  at  Kennett  |)Ower  plant. 

Table  16  sets  forth  cei'tain  statistics  with  reference  to  the  six 
a'_M-eements,  showing  the  a|)pro.\imate  annual  j^ower  delivery,  the  volt- 
a^'e  and  jtoint  of  delivery,  the  relative  characteristics  of  the  power  com- 
pared with  Ivennett  power,  the  apjiroximate  distanc*'  to  the  general 
market  cftmparable  with  the  200  miles  transmission  from  Kennett  to 
-\ntiocli,  the  ecpiivalent  delivery,  the  price  eovcicd  by  the  eontraet,  this 
price  e(puite(l  to  delivery  ecjuivalent  to  Antioch  for  Keniu'tt  power,  and 
to  delivery  at  Kennett.  In  the  detennination  of  the  differential 
between  the  various  prices  actually  |>aid  for  power  and  the  ecpjivaleut 
priee  at  Antioch  and  Kennett.  transmission  costs  and  lo.sses  have  been 
estimated  as  ])rop<)rl  ional  to  relative  transmissifin  distance  from  the 
power  market. 
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The  purchase  price  for  power  from  the  California-Oregon  Power 
Company  is  hifrh,  considered  both  from  a  standpoint  of  cost  of  hydro- 
eh'ctric  power  and  in  conijiarison  witli  other  contracts.  At  the  time  the 
contract  was  entei-ed  into,  tlic  Pacific  Gas  and  Electric  Company  had 
excess  transmission  capacity  from  Cottonwood  substation  to  Vaca- 
Dixon  substation.  It  would  still  have  this  excess  in  lines  from  Vaca- 
Dixon  to  Antiodi  when  completed  foi-  delivery  of  power  to  Antioch. 
For  a  |)art  of  the  i)ci-iod  of  the  contract,  thercfoi'c.  tlie  added  trans- 
mis.sion  cost  of  this  jxiwei-  woidd  be  relatively  small.  This  condition 
could  not  be  applied  to  Keiinett  p(twer.  which  in  it.self  would  require 
two  Iransmi.ssion  circuits.  The  I'acific  (Sas  and  Electric  Company, 
however,  could,  by  coordinating  its  transmission  lines  with  those  from 
Kennctt,  obtain  some  advantage  over  conditions  under  separate 
o])cration. 

The  i)urcliases  from  the  City  of  San  P"'ranci.s((i.  Featlicr  Kiver  I'dwer 
Company,  the  California-Cregon  Power  Company  and  the  Turlock 
Iri-igation  Distiict  arc  cfpial  to  or  slightly  better  than  Kennett  in 
(luality  of  j)0wer.  The  total  i)urchases  under  the  contracts  are  prac- 
tically equivalent  in  amount  and  in  (juality  of  jiower  to  Kennett  power. 
With  the  adju.stment.s  for  plant  ])urchase  in  rates  under  certain  con- 
tracts and  for  transinission  cai)acity  available  in  tiie  case  of  the  Cali- 
fornia-(3regon  Power  Company,  the  resultant  value  at  Kennett  is  three 
and  forty-five  huiulredths  mills  per  kilowatt  hour,  and  at  Antioch  four 
and  ninety-six  huiulredths  mills  per  kilowatt  hour. 

The  above  analysis  indicates  that  from  the  standpoint  of  compari.son 
with  existing  contracts  for  power,  the  value  of  electric  i)0W(»r  from 
Kcjuu'tt  under  conditions  of  limited  flood,  salinity  and  irrigation  opera- 
tion would  be  three  and  forty-five  hundredths  mills  i)er  kilowatt  hour 
;it  the  i)ow('r  plant. 
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CONCLUSIONS  RELATIVE  TO  VALUE  OF  KENNETT  POWER 

OUTPUT 

The  value  of  Keimctt  electric  power  based  upou  the  operation  of  the 
reservoir  for  limited  flood  and  salinity  control  and  irrigation,  would 
.ippear  from  the  foreoroin«r  Ut  he  approximately  as  follows: 
Kt'iniett  delivery:                                                           Mills  per  kilowatt  hour 
1.  Based    on    other    hvdi'o-electric    develop- 
ments    -* 2.7     to  3.3 

'2.  Jiased  on  steam-electric  costs  avS  estimated         3.34  to  3.68 
3.  Based  on  existine:  contracts 3.45 

Fi-om  the  present  indications  as  to  future  economic  conditions,  the 
reveniie  that  may  he  obtained  from  the  sale  of  the.  electric  power 
output  of  Kennett  at  the  plant  may  not  be  expected  to  exceed  $4,250,- 
OOU  and  at  the  terminal  transmission  near  the  Bay  district  not  to 
exceed  •t;"),300,000  j)er  aniuim.  Changes  in  economic  conditions  in  the 
t'utui-e  may  tend  to  ineiTase  or  reduce  tliese  values. 

RELATION  OF  REVENUE  FROM  POWER  TO  ANNUAL  COST 
OF  KENNETT  DEVELOPMENT 

Comparison  of  annual  costs,  as  set  forth  in  Tahhi  8,  with  the 
estimated  maximum  revenue  from  power  $4,250,000  per  annum,  indi- 
cates that  this  power  i'(;venue  can  be  exi)ected  to  nuM't  State  costs, 
excluding  amortization,  with  a  margin  of  safety  of  approximately  8.5 
j)er  cent,  or  $332,000.  The  amuud  cost  under  Plan  3,  including  40-year 
sinking  fund  amortization,  will  exceed  the  powei-  reveinu',  as  estimated, 
l>y  $402,000.  Under  Plan  2,  with  sinking  fund  amortization  of  State 
bonds  and  exclusion  of  State  taxes,  the  annual  cost  will  exceed  the 
revenue,  as  estimated,  by  $735,000. 

VALUE  OF  ELECTRIC  POWER  OUTPUT  UNDER  FULL  CONTROL  OF 
KENNETT  RESERVOIR  FOR  IRRIGATION. 

As  heretofore  i-eferred  to,  analysis  of  the  conditions  under  control  for 
irrigation  indicates  that  in  the  extreme  the  average  annual  output  of 
the  Kennett  development  will  be  reduced  to  about  770,000,000  kilowatt 
hours,  varying  from  a  minimum  of  350,000,000  kilowatt  hours,  provided 
a  minimum  head  on  the  power  plant  of  200  feet  can  be  maintained,  to 
somewhat  over  1,000,000,000  kilowatt  ]u)urs.  The  i)rop<)rtion  of  depend- 
able power  would  be  so  reduced  and  the  secondary  power  subjected  to 
such  wide  fluctuation  that  the  econouiie  vahie  of  the  eouiposite  outj>ut 
under  present  economic  conditions  would  not  exceed  $2,000,000  p(;r 
annum. 

OTHER  SOURCES  OF  REVENUE  REQUIRED. 

l*ower  can  not  he  expected,  even  under  State  tinancing,  to  carry  much 
more  than  interest,  depreciation  and  ojierating  expenses  of  the  Ken- 
nett development.  Other  sources  of  revenue  such  as  State  or  Kederal 
aid,  sale  of  water  for  irrigation  and  payments  by  other  beneficiaries 
will  be  required  to  cover  anmrtization  refpiirements  under  State  financ- 
ing. (Jreater  aid  would  be  rerpiii-ed  to  eaj-i-y  the  total  cost  in  case  of 
jirivate  development. 
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TRANSMISSION  OF  POWER  BY  PRIVATE  COMPANIES  AS 
COMMON  CARRIERS 

IMiiii  ."{a  sii«;«r«'sts  llial  I  lie  Slate  st-ll  power  at  Kcniictt  lo  individual 
iiiiiMic'ipalitics  or  privalc  resale  conipanios  and  that  the  private  com- 
panies ])ui'ehasinir  llie  larger  i)oition  ol"  the  output  he  required  under 
their  eontiaets  to  li'auMuit  ))ower  as  eonnuon  eai"ri<'rs  from  Keunett 
lor  these  municipalities  and  ])i-ivate  comjjanies. 

The  service  to  municipalities  and  jirivate  companies  distributin*? 
electric  enerpy  recpiires  extensive  secondary  transmission  and  sub- 
station systems- in  addition  to  the  main  tfunk  transmission  lines  con- 
sidered herein*;  also  steam-electric  standby  plants  to  insure  aj^ainst 
shorta^'e  of  power  in  years  of  low  precipitation  and  interruptions.  The 
power  re(piirements  of  such  companies  ai'c  at  mucli  lower  load  factors 
(between  :}()  and  4')  ])er  cent)  than  the  estimated  load  factor  of  the 
Keunett  output  (70  ])er  cent).  If  j>ower  were  to  be  purcha.sed  for 
such  service  at  K<Minett  the  jirice  per  kilowatt  hour,  owiuc:  to  the  lower 
use  ])er  kilowatt  of  demand,  would  have  to  be  materially  hit;her  tluin 
the  averafre  costs  or  values  referred  to  undei-  Plans  1,  2  and  :i  herein. 
For  the  same  reason  transmission  costs  per  kilowatt  liour  would  be 
hi^dier  than  the  averajre.  The  costs  or  values  per  kilowatt  hour  here- 
tofore referred  to  are  not,  therefore,  indicative  of  what  the  charges 
would  be  for  sju-h  deliveries  at  Keunett  or  of  the  total  cost  of  the  energy 
delivered  to  the  individual  muuici|)alities.  The  i-ates  now  in  elTect  for 
wholesale  power  on  the  systems  f)f  the  existing;  agencies  are  low  com- 
pared with  the  cost  of  i)ower  ju-oduction  and  transmission  on  these 
systems.  Tlie  cost  of  hydro-electric  power  from  the  present  utilities 
■is  ('(pial  to  or  h'ss  than  the  price  that  coidd  be  paid  wholesale  for 
Keunett  powei-.  The  State,  tliei'clore.  would  not  receive  any  greater 
net  i-etiii-n  IVoiii  such  a  plan  llian  eoiild  be  obtaiiiecl  under  Tlaji  .'5. 
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PLAN  5 
STATE  DISTRIBUTION  OF  ELECTRIC  POWER  FROM  KENNETT 

IMaii  ')  c'oiitcMiiplatt's  Stale  ownership  of  the  powci-  (tcvclopmont, 
traiismission  lines,  steam-electric  standby  plants  and  the  necessary 
distribution  system  recpiired  to  distribute  the  electric  energy  to  the 
i^eneral  p\jl)lic.  This  plan  is  a  material  depai-ture  from  IMans  1  to  4, 
inclusive,  and  will  require  the  investment  of  at  least  twice  the  ca])ital. 

It  is  important  in  considerinp;  Plan  ;")  that  a  clear  perspective  be  had 
of  the  ]iresent  and  future  conditions  of  service. 

PRESENT  DEVELOPMENT. 

The  past  fifteen  to  twenty  yeai's  of  electric  power  development  in  the 
State  have  witnessed  increasinji;  consolidation  of  the  electric  utilities. 
Much  of  this  has  come  about  because  of  the  passible  economies  from 
coordination  and  consolidation  of  the  existins'  systems.  This  condition 
has  developed  to  a  greater  extent  in  California  than  in  many  other 
states. 

The  market  tributary  to  Kennett  development  is  at  present  served  by 
two  main  agencies  supplying  directly  to  the  ultimate  consumers  72  and 
22  per  cent,  respectively,  of  the  total  load.  At  the  time  Kennett  power 
would  be  available  the  entire  market  would  be  served  by  the  existing 
agencies  whose  cost  of  power  as  far  as  i>roduction  and  transmission  to 
the  center  of  the  market  are  concerned,  is  e(|ual  to  or  less  than  the  cost 
that  may  be  incurred  by  the  State  in  the  development  of  Kennett  and 
no  greater  than  the  price  the  private  utilities  could  pay  for  Kennett 
output  in  total.  Plate  VIII,  "Electric  Power  Production  and  Sales 
by  Companies  in  California,  11)27,"  sets  forth  graphically  the  division 
of  the  market  as  indicated  by  production  and  sales  by  companies  and 
}>olitical  subdi\isions  for  the  northei'ii  and  southern  groups  of  the 
State  for  the  year  1927.  The  relative  extent  of  sei'vice  by  the  various 
agencies  in  the  northern  part  of  the  State  is  to  be  noted. 

Plate  IX,  ''Monthly  Variation  of  ^Maximum  Demand  and  Average 
Load  for  Typical  Electric  Power  Systems  in  California,  1927,"  sets 
forth  graphically  some  of  the  typical  characteristics  of  the  power 
demands  of  urban  and  rural  territory.  The  upper  right-hand  chart 
indicates  in  i)ercentage  of  the  annual  maximum  re(iuirement  the  varia- 
tion in  demand  and  energy  requirements  by  months  for  two  typical 
urban  districts.  The  average  use  is  ai)i)roximately  45  to  50  per  cent 
of  the  maximum  demand  and  use  is  least  in  summer  and  greatest  in 
winter.  The  lower  left-hand  chart  gives  characteristics  of  ])ower  for 
typical  agricultural  districts  with  theii-  wide  variation  in  demand  and 
en<'rgy  re(iuirements,  the  maximum  occurring  generally  in  -luly,  little 
letiuirement  coming  in  winter.  The  lower  right-hand  chart  indicates 
the  wide  variations  between  urban  and  rural  power  requirements. 
Compared  with  these  characteristics  for  urban  and  I'ural  power  require- 
ments is  the  ui)i)er  left-haiul  chart  giving  similar  characteristics  of 
two  of  the  most  extensive  electric  systems  of  the  State.  This  type  of 
load  is  available  to  a  development  such  as  Kennett  if  its  power  were 
wholesaled  to  the  existing  agencies.  Any  one  of  the  separate  classes 
of  service  or  districts  could  not  sup])ly  a  market  which  would  readily 
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absorb  Kenuett  output.  If  power  were  retailed,  the  State  must  obtain 
a  load  liavins;  characteristics  similar  to  those  indicated  in  Plate  IX  for 
the  Pacific  Gas  and  Electric  Company,  otherwise  its  cost  of  service 
would  tend  to  he  hi>ilier  than  the  cost  on  the  existing'  two  main  a<rencies 
servin<j  the  territory. 

Plate  X,  "Classification  of  Electric  Sales  in  California,  11)27,"  sets 
forth  the  relative  amount  of  ener<ry  used  for  lijihtini;  and  for  power  in 
the  northern  and  southern  d'stricts  of  the  State  and  in  the  entire  State. 
Tlie  percentajie  of  liyhtintr  requirements  in  the  urban  districts  is  much 
g;reater  tlian  in  the  rural  districts.  It  is  the  combination  of  a  balanced 
proi)ortion  of  the  liirhtin};  and  power  service  that  makes  possible  the 
relatively  hijrh  load  factor  in  effect  on  the  larj^e  systems. 

BASIS   OF   PRESENT   RATES. 

The  electric  rates  in  California  at  present  in  effect  are  fixed  to  return 
to  the  utilities  after  all  reasonable  operating  costs  and  allowances  for 
dei)reciation  are  made  an  amount  representing  from  7  to  7.5  per  cent 
upon  the  reasonable  cost  of  used  and  useful  ])roi)erty.  The  return 
resulting  is  available  for  the  payment  of  fixed  charges  such  as  bond 
interest  and  dividends  on  stock.  The  return  also  covers  compensation 
for  any  hazard  in  the  business  in  the  way  of  heavy  lo.sses,  general 
depreciation  of  business,  etc.  Uniform  rates  for  the  several  classes  of 
service  have  been  fixed  over  the  larger  systems  and  at  present  the  rates 
are  practically  the  same  ovei-  the  entire  northern  portion  of  the  state, 
except  residential  and  commercial  lighting  rates.  Rates  for  these  latter 
services  are  lower  in  the  cities  than  in  rural  di.stricts.  The  rates  in 
general  have  been  fixed,  however,  to  give  the  developing  and  rural 
districts  (especially  agricultural  service)  the  major  portion  of  the 
advantage  of  the  diversity  of  load  characteristics  between  rural  and 
city  .service.  This  basis  of  rates  has  materially  assisted  in  the  develop- 
ment of  rural  and  agricultural  districts,  and  of  the  State  as  a  whole. 
It  has  been  nuide  possible  only  througli  ownership  and  o])eration  by  a 
few  agencies  of  the  production,  transmission  and,  especially,  distribu- 
tion systems  serving  botli  districts.  It  has,  however,  resulted  in  some- 
what higher  earnings  on  local  investment  in  congested  and  developed 
districts  than  on  the  average. 

VARIATION    IN   COST  OF   ELECTRICITY. 

Plate  XI.  "(irapliic  Picsentation  of  Source  of  Cost  of  Electricity," 
has  been  included  to  give  a  general  visualization  of  the  relative  co.st  of 
electric  energy  at  different  jwints  on  the  power  system.  This  plate  is 
based  upon  an  analysis  of  the  costs  in  192;}  on  one  of  the  largest  systems 
in  California.  The  average  costs  per  kilowatt  hour  are  shown  at  differ- 
ent points  on  the  production  and  tiansmission  systems  and  for  delivef- 
ies  to  different  classes  of  service.  Although  the  costs  indicated  are  not 
directly  applicable  to  the  conditions  in  northern  California  in  1028, 
they  are  sufficiently  close  to  present  costs  to  be  used  for  qualitative 
analysis. 

The  average  cost  of  0.374  cent  per  kilowatt  hour  from  hydro-electrie 
plants  is  close  to  that  existing  on  the  njain  systems  of  northern  Cali- 
fornia at  the  present  time.  I\[any  of  the  hydro-electric  plants  are  closer 
to  the  market  than  tin;  Pit  River  oi-  Kennett  develoi)ment,  and  this  cost 
represents  ])ractically  the  equivalent  value  to  Keiniett  i)ower  when 
weight  is  given  to  the  difference  in  location  relative  to  the  niai-K-et. 
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In  this  plate,  the  steam-electric  staudby  sei'vice  has  been  assumed  to  be 
delivered  after  secondary  transmission  and  just  })rior  to  delivery  to  the 
distribution  substalion.  The  h^fwre  ot  0.752  cent  per  kilowatt  hour, 
cost  at  intake  of  substation,  is  therefore  not  camparable  to  the  value 
of  approximately  iive  mills  per  kilowatt  hour  heretofore  set  forth  for 
delivery  at  the  terminal  of  the  main  transmission  line  near  Antioch. 
The  lar^'er  fi<;ure  is  due  to  the  cost  of  extensive  secondary  transmission 
systems.  The  averajje  of  ().S;}()  cent  per  kilowatt  hour  represents  the 
averajre  cost  of  the  combined  hydro-electric  and  steam-electric  power 
delivered  from  the  secondary  transmission  or  distribution  substations. 
Beyond  this  ])oint,  the  averatre  costs  are  shown  for  wliolesale  power 
delivery  to  larj^e  industries,  and  resale  to  private  and  municipal  com- 
panies and  retail  delivery  to  general  i)<>wer  consumers  and  to  the 
residential  and  commercial  li«rhtin<;  consumers. 

Study  of  the  rates  fixed  by  the  Railroad  Commission  for  the  various 
classes  of  service  indicates  that  the  resultant  averagfc  revenues  from  the 
several  classes  of  services  agree  fairly  closely  with  the  average  costs  as 
iiidicaled  in  Plate  XT. 

PROBLEMS  INVOLVED  IN  PLAN  5. 

Table  14,  heretofore  referred  to,  indicates  that  complete  utiliza- 
tion of  the  Kennett  output  would  require  the  development,  measured 
at  main  tiansmission  terminals,  of  a  load  of  l,27r),000.0()0  kilowatt 
hours  annually,  or  26  j^er  cent  of  the  total  estimated  load  for  the  entire 
ti-ibutary  mai'ket  in  ]!)•'](). 

From  consideration  of  the  characteristics  of  the  power  requirements 
of  urban  and  iiiral  territory,  it  is  ai)parent  that  to  di.stribute  the  output 
of  the  i)lant  readily  and  ecoiioniically  will  rcfiuire  a  market  to  be 
developed  having  a  balanced  jjcrcentage  of  both  urban  and  rural 
service. 

There  are  only  two  means  of  developing  a  market  for  the  output  of 
the  plant  under  this  plan: 

1.  Competition  with  and  duplication  of  existing  systems. 

2.  Con(lemnatif)n  of  suflieient  of  the  existing  agencies'  systems,  either 
directly  by  the  State  or  by  jxilitical  subdivisions  to  make  such  a  market 
available. 

COMPETITION  WITH  AND  DUPLICATION  OF  EXISTING  SYSTEMS. 

Competition  would  involve  dui)lieation  of  facilities,  both  in  rural  and 
urban  districts,  over  a  considerable  jtoi'tion  of  the  entire  northern  part 
of  the  State  in  order  to  obtain  a  bulanced  market.  Sejjarately,  neither 
rural  nor  urban  disti-icts  Avould  furnish  a  market  that  could  readily 
absorb  the  out])nt.  (.)n  the  basis  of  a  division  of  the  load  in  the  com- 
petitive field  equally  between  existing  agencies  and  the  State,  the  com- 
petition would  have  to  be  extended  over  nearly  half  of  the  market. 

The  procedure  of  obtaining  a  market  by  competition  with  a  duplica- 
tion of  existing  systems  with  its  economic  losses,  is  so  far  from 
being  economically  sound  that  it  shoulrl  not  be  given  any  further 
consideration. 

CONDEMNATION    OF    EXISTING   SYSTEMS. 

Scrviee  of  power  lr);i(l  independ*  nt  ly  of  existing  agencies  by  con- 
demnation or  duplication  of  parts  of  their  systems  will  require  a  greater 
expeiuliture  for  production  and  transmission  capital  than  in  tlie  case 
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of  tlic  wliolesaliiifr  of  ]iowei-  as  horeioforo  estimated.  Kennett  develop- 
ment. beiii<r  loi-.iled  some  200  miles  from  the  general  market,  would 
require  additioiuil  tiansmission  cireuits  and  primary  substations 
if  oj)!  rated  iiidcpi'iidontly  of  the  existins;  systems  and  steam-electric 
standl)y  capacity  soiiicwliat  in  excess  of  that  indicated  for  com- 
parative pui-posos  ill  '['able  14.  In  addition,  secondary  transmission 
lines  and  distiibutioii  ^y.stclils  avouUI  l)e  reijuired.  Analysis  of  costs 
under  Plans  1.  2.  •')  and  4  has  been  based  upon  operating  the  plant 
as  a  part  of  a  large  coordinated  system  inider  "which  conditions  the 
mininniin  of  transmission  capital  would  be  ie(|uired.  The  approximate 
capital  investment  for  i)roduction,  trunk  transmission  and  steam- 
electric  standby  to  serA'e  the  entire  ontjnit  of  the  plant,  as  estimated 
in  Table  14,  woidd  have  to  be  increased  to  at  least  the  following : 

Kenm-tt   re.sorvoir   and    plant $70,000,000 

Main  tran.smissioii  line  to  terminal  substations,  tliree  circuits 10,000,000 

Substiiiions    5,000,000 

Steani-vlectiic  plant  capacity  for  standby,  100,000  liilowalts 11,000,000 

Total   $96,000,000 

This  does  not  include  any  amount  for  secondary  transmission  and 
distril)ution.  The  cost  of  secondary  transmission  and  distributing 
systems  necessaiy  to  market  the  load  will  (le[)end  u])on  what  portions 
of  the  territory  the  State  would  choose  to  serve;  the  price  that  would 
have  to  be  paid  for  the  existing  systems  for  both  tangible  ])roperties  and 
intangible  values  and  seveiauce  damages;  and  the  length  of  time 
required  to  ])urchase  the  systems. 

Delays  in  obtaining  a  market  could  b(>  expected,  for  condeniuation 
proceedings  at  the  best  are  slow.  There  is,  therefore,  a  probability  that 
the  necessary  distribution  systems  sei'ving  a  sufficient  market  would  not 
be  available  ui)on  the  completion  of  Kennett  development.  Ft  is  also 
doubtful  whether  certain  districts  would  favor  State  ownershi]")  and 
ojjeration  as  against  local  operation  or  a  continuation  of  private  service 
under  regulation.  A  considerable  development  ])e)'io(!,  therefore,  could 
be  expected. 

There  are  no  criteria  for  estimating  the  pi-ices  tliat  ^^•ould  have  to 
be  paid  for  secondary  transmission  and  distribution  systems  and  busi- 
ness of  the  existing  utilities.  Some  indication  of  the  cost  may  be 
obtained,  however,  fi'om  analysis  of  the  cost  of  the  physical  ])roperty 
of  existing  systems.  Study  of  the  valuation  of  these  y)roperties  indi- 
cates that  the  cost  of  secondary  transmission  and  distribution  .systems 
in  urban  districts  averages  approximately  $90  per  thousand  kilowatt 
hours  of  annual  output  of  main  substations.  For  rural  systems 
it  averages  from  $50  to  $60,  and  for  the  combination  as  represented  by 
the  larger  ultilities,  ai)proxiniately  $65  per  thousand  kilowatt  hours 
per  annum  of  main  substation  output.  On  the  basis  of  an  average  of 
$65  per  tliousand  kilowatt  hours  annual  delivery,  capital  expenditure 
for  the  physical  jjlant  requiied  for  distribution  of  Kennett  power 
would  be  between  $80,000,000  and  $85,000,000.  This,  added  to  the  cost 
of  Kennett  development,  including  trunk  transmission  lines  and  steam 
auxiliary  plant,  would  make  a  total  of  approximately  $180,000,000.  To 
this  would  have  to  be  added  payments  for  going  concern  value  and  sev- 
erance damages. 

It  is  readily  apparent  that  if  the  State  were  to  go  as  far  into  the 
ownership  and  operation  of  distribution  systems  as  would  be  necessary 
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t(»  load  a  (It'Vi'lopiiiciit  siicli  as  Kciinetl.  it  would  havi'  to  nicci  the  prow- 
iiijr  dt'iiiaiids  of  tlio  territory  heiiijr  sei'ved.  This  would  recpiire  con- 
tinual outlay  of  capital  for  added  power  i)lanls.  transmission  lines  and 
distrii)Ution   systems. 

The  minimum  initial  bond  issue  under  Plan  .">  woidd  have  to  be  not 
loss  than  $2()0.(K)().()()(». 

Disposition  of  power  by  wholesaling.'  to  munieii)alities  for  resale  in 
urban  districts  and  by  State  disti-ibution  in  rural  territory  would  not 
benefit  the  state  as  a  producer  of  power  beyond  that  uniler  plans  ;}  or  4. 
Power  sold  to  muni|)ic'alities  would  have  to  be  at  rates  e(|ual  to  or  less 
than  private  utility  rates  to  nu'et  the  competitive  nuirket.  This,  as  has 
been  indicated  in  discussinu:  Plan  Ma.  would  result  in  no  benefits  over 
plans  :{  or  4.  Distribution  of  |>ower  in  rural  districts  would  add  no 
extra  return  to  the  State,  for  this  service  is  rendered  at  the  present 
time  at  rates  justified  oidy  by  the  eombiual  ion  of  distribution  in  both 
Ill-ban  and  rural  districts. 

POSSIBLE    ECONOMIES   UNDER    PLAN   5. 

The  j)resent  utility  rates  ait'  based  on  the  utility  as  a  whole  nuikin<i 
a  reasonable  ivturn  after  oi)eratin}r  ex])enses.  Xo  added  economy  in 
operatinrr  expenses  could  be  expected  under  State  ownershi})  and  opera- 
tion over  |u-ivate  (»wn('rshi|).  and,  at  least  durinj;  the  transition  j^eriod 
until  ade(|uate  State  machinery  had  been  perfected  for  takin<r  over  and 
operating,'  such  a  lar<:e  utility,  there  would  be  a  tendency  for  even 
hijrher  operatin<r  costs.  Ta.\es  which  jnif;ht  be  eliminated  in  the  case 
of  State  ownership  would  represent  no  actual  saviufr  to  the  State  except 
possibly  as  a  temporary  condition  in  the  case  of  federal  tax,  as  the 
income  to  the  State  from  taxes  would  be  reduced  by  an  amount  equiva- 
lent to  the  reduction  in  o|)eratin<r  costs  of  the  electric  system  resultinjr 
from  elimination  of  taxes.  The  so\irce  of  po^^sible  economy  under  State 
ownershi])  is  represented  in  the  difference  between  the  rate  allowed  the 
|)rivate  companies  for  return  and  dejireciation  annuity  aiul  the  com- 
parable cost  to  the  State.  The  cost  to  the  State  must  include  not  only 
the  actual  paym<'nt  for  intei-est  and  de])reciation  annuity  but  also  the 
cost  of  contin<:encies  and  hazards,  which  is  covered  in  the  return 
allowed  the  piivate  coini»anies.  These  hazards  and  cont inj;encies  may 
be  classified  as  heavy  losses  due  to  /^artlKiuakes,  floods,  extensive  fail- 
ures of  structures,  the  <reneral  obsolescence  of  the  service  as  a  whole 
and  j)eriods  of  economic  depression. 

The  cost  of  these  hazards  is  not  subject  to  any  exact  determination. 
Kates  of  return  allowed  private  companies  are  in  some  cases  as  much 
as  1  per  cent  above  the  theoretical  c(tst  of  money.  .Many  of  the  steam 
and  electric  railroads  have  experienced  an  obsolescence  of  .service  that 
has  made  iiiiiiossible  an  earning'  much  in  excess  of  the  operating 
expenses  of  the  properties.  This  same  condition  mitrlit  occur  in  the 
case  of  power  systems.  The  return  over  theoretical  cost  and  obsoles- 
cence of  service  of  other  utilities  can  l)e  considered  only  as  indicative 
of  the  possible  extent  of  hazards. 

The  ajipareiit  tlitferential.  as  indicated  by  the  comparison  of  rate  of 
return,  on  the  one  hand  and  rate  of  interest,  on  tin?  other  is  consider- 
ably in  excess  of  the  net  ditferential.  Differences  in  rlepreciaf ion  rates 
will  rediK-e  the  dittVrential  appioximatt'l>  ().()  per  cent.  It  is  doubtful 
whetlu-r  the  net  differential  in  rate  wouhl  ecpial  1.')  per  cent  per  annum 
as  applied  to  the  problem  herein  considered. 
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The  differential  in  the  case  of  complete  State  distribution  of  power 
from  Koniiett  development  would  be  largely  offset  by  the  fixed  char<?es 
on  the  extra  cost  over  the  rate  base  for  private  utilities  which  would 
probably  be  incurred  in  connection  with  develoi)ment  of  a  market  and 
the  payment  for  severance  damajj^es  and  intaniiibles. 

If  distribution  in  urban  districts  were  not  handled  by  the  State  but 
confined  to  rural  districts,  the  differential  would  be  applicable  to 
secondai'y  transmission  and  rural  distribution  capital.  In  this  case 
little  or  no  savinjr  would  be  actually  available  on  account  of  the  rela- 
tively low  i)rescnt  rates  in  effect  in  rural  districts. 

It  is  doubtful  if  Plan  .">  would  assist  sufficiently  in  carrying:  Kennett 
development  to  justify  the  added  capital  expenditures  and  service 
oblifration^  that  would  be  recpiired  of  the  State. 
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LIST   OF    POWER    PLANTS    IN    CALIFORNIA,    1927.      DELINEATED    ON    PLATE    I 


Group 
N'orthfiti 


Northern 


Northern 
Nortliern 
Northern 
Nortlu'in 

Northern 

Northern 
Nortliern 
Northern 


System  Ctjtniianii  and  plant  Claaaiflcation 

I  CALIFORNIA  OREGON  POWER  CO. 

Fall  Creek Hydro-electric 

Copco  No.  1 Hydro-electric 

Copco  No.  2 Hvdro-electric 

Sha.sla  River Hydro-electrlo 

Headlight    Hydro-electric 

PACIFIC  GAS  AND  ELECTRIC  CO. 
AND  ITS  SUBSIDIARY  COMPANIES 

Pit   No.    1    Hydro-electrlo 

Pit  No.    3   Hydro-electric 

Hat  Creek  No.  1 Hydro-electric 

Hat  Crerk  No.  2 Hydro-declrlc 

Kureka     Stcam-<-lc-ctrlc 

Junction  City Hydro-electric 

Kilnrc    Hydro-electric 

Cow  Creek Hydro-electric 

VoIU    Hydro-electric 

Coleman    Hydro-electric 

Inskip    Hydro-electric 

South     Hydro-electric 

De    Sabia    Hydro-c-k-clrlc 

Centervllle    Hydro-electric 

Lime  Saddle Hvdro-eUctric 

Coal   Canyon    Hvdro-ek-ctric 

Bullard.s    Bar    Hvdro-electrlc 

Colgate    Hv<lro-.lectric 

Spaulding  No.   1  and  No.  2 Hvdro-electric 

Deer  Creek Hvdro-electric 

Drum     Hydro-electric 

Alta    Hydro-electric 

Halsey Hydro-electric 

Wi.se     Hvdro-electric 

Kl  Dorado ,__   Hvdro-ehctric 

American    River    Hvdro-electric 

Folsom     Hydro-electric 

.Sacramento,   Station   "B" Steam-electric 

Klectra     Hv<Iro-electrlc 

Spring  Gap Hydro-electric 

Stanislaus Hvdro-electric 

Phoenix    H\tlro-electrlc 

Melones Hydro-electric 

Stockton    Steam-electric 

North    Beach    Steam-electric 

San  Francisco,  Station  "A" Steam-electric 

Oakland.   Station   "C" Steam-electric 

Mont  .roy Steam-electric 

CITY  OF  SAN  FRANCISCO 

Cherry   Creek    Hydro-electric 

Moccasin    Creek    Hydro-electric 

SNOW  MOUNTAIN  WATER  AND 
POWER  CO. 

Potter   Valley    Hydro-electric 

UTICA  MINING  CO. 

Murphy   Hydro-electric 

AngtI.s     Hydro-electric 

COAST  COUNTIES  GAS  AND  ELEC- 
TRIC CO. 

Big   Creek    (Swanton)    Hydro-electric 

Santa  Cruz Steam-electric 

SOUTH  SAN  JOAQUIN  AND  OAKDALE 
IRRIGATION  DISTRICTS 

Melones   Mine    Hydro-electrlr 

WEST  SIDE  LUMBER  CO. 

Tuolumne    Steam-eloctrlr 

TRUCKEE  RIVER  POWER  CO 

Farad    Hvdro-electrlr 

GREAT  WESTERN  POWER  C*..   Of- 
CALIFORNIA 

Garlbou   Hydro-elccfric 

Bucks    Creek    Hvdro-eloctric 

Las   Plumas   Hydro-electric 

North    Beach    Steam-electric 

Phelan   Steam-electric 

Bush     Stoam-electrlc 

Oakland     Steam-electrlc 


Index 
number 

1 
2 
3 

4 
G 


8 
H 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

zn 

36 
37 
38 
39 
40 
41 
42 
43 

44 

45 


47 
48 


49 
50 


51 
52 
53 


64 
66 
56 
57 
58 
59 
60 
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Index 

Oroup     Systim                         Company  and  plant  Classification  numhrv 
Southern        Il-b     SAN  JOAQUIN  LIGHT  AND  I'OWKR 
CORPORATION 

Kittridge Hydro-electric  61 

Mountain  King Hydro-electric  612 

Merced  Falls Hydro-electric  63 

Crane  Valley Hydro-electric  64 

San  Joaquin  No.  1 Hydro-electric  6r> 

San  Joaquin   No.    1-A Hydro-electric  66 

San  Joaquin  No.  2 Ilydro-electric  67 

San  Joaquin  No.  3 Hydro-electric  68 

KerckhofE    Hydro-electric  tiS 

Balch     Hydro-electric  70 

Tule  River Ilydro-electric  71 

Kern  C;anyon Hydro-electric  72 

Bakcrsfleld    Steam-electric  71! 

Midway   Steam-electric  74 

Rettt  ravia Steam-electric  75 

Southern        lib      MERCED   IRRIGATION  DISTRICT 

KxcheqiK-r    Hydro-electric  76 

Southern       Il-b     TURLOCK  AND  MODESTO  IRRIGATION 
DISTRICTS 

Don    Pedro    Hydro-electric  77 

La  Grange Hydro-electric  78 

Modesto    Steam-electric  79 

Southern       Il-b     UNITED  STATES  NATIONAL  PARK 
SERVICE 

Yosemite   Park   Hydro-electric  80 

Southern      HI  SOUTHERN  CALIFORNIA  EDISON  CO. 

Big  Creek  No.  1 Hydro-electric  81 

Big  Creek  No.   2 Hydro-electric  82 

Big  Creek  No.   2-A Hydro-electric  '&?. 

Big  Creek  No.  ."! Hydro-electric  84 

Big  Creek  No.  8 Hydro-electric  85 

Kaweah  No.  1 Hydro-electric  86 

Kaweah  No.  2 Hydro-electric  87 

Kaweali  No.  3 Hydro-electric  88 

Vi.salia Steam-electric  89 

Tnle  River Hydro-electric  90 

Kern  River  No.  3 Hydro-electric  91 

Borol    Hydro-electric  92 

Kern  River  No.  1 Hydro-electric  93 

Azusa    Hydro-electric  94 

Sierra Hydro-electric  95 

Lytle   Creek Hydro-electric  96 

Fontana    Hydro-electric  97 

Santa  Ana  No.   1    Hydro-electric  98 

Santa  Ana  No.   2   Hydro-electric  99 

Santa  Ana  No.   3 Hydro-electric  100 

Mill  Creek  No.  1 Hvdro-electric  101 

Mill  Creek  No.  2-3 Hydro-electric  102 

Uedondo    Steam-electric  103 

Long  Beach    Steam-electric  104 

San  Antonio  Creek  No.  1 Hydro-electric  105 

San  Antonio  Creek  No.  2 Hydro-electric  106 

San  Antonio  Cieek  No.  3 Hydro-electric  107 

Soutliern      III  CITY  OF  LOS   ANGELES 

Big  Pine  No.  3 Hydro-electric  108 

Divi.sion  Creek  No.  1 Hydro-electric  109 

Division  Creek  No.  2 Hydro-electric  110 

Cottonwood  No.  1 Hydro-electric  111 

Haiwce    Hydro-electric  112 

San  Francisqulto  No.  1 Hydro-electric  113 

San   Francisqulto   No.   2 Hydro-elcotric  114 

San   P'ernando —  Hydro-electric  115 

River    Power   Hydro-electric  116 

Franklin    Canyon    Hydro-electric  117 

Southern      III  CITY  OF   PASADENA 

Pasadena     Steam-elpotrlc  118 

Southern       IV  LOS  ANGELES  GAS   AND   ELECTRIC 

CORPORATION 

-Vlameda  Street Steam-electric  119 

Seal   Beach ^ Steam-electric  120 

S-.uili.in      IV  SOUTHERN   SIERRAS   POWER  CO. 

Mill   Creek    Hydro-electric  121 

Poole  (Leevinlng  Creek  No.  1) Ilydro-electrlc  122 

F.,eevlning  Creek  No.   3 Hydro-electric  123 

Rush    Creek    Hydro-electric  124 

Adams  auxiliary Hydro-electric  125 

Adams    main    Hydro-electric  126 

Bishop  Creek  No.  2 Hydro-electric  127 

Bishop  Creek  No.   3 Hydro-eleotric  128 
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Group     Spslcin  Cointiaity  and  plant  Classification 

Southern      IV         SOL'THKUN  SIKRRAS  TOWER  CO. — Continued. 

IMshop  CrofU   Xc).    4 Hydro-electric 

liisliop  Crt-ei)   No.   0 Hydro-eleclric 

I{.sli«i|j  <'rtck   No.   6 Hydro-electric 

San    l^tTiiiirdino Steam-electric 

San  ciurgonio  No.  1 Hydro-electric 

San  Gorgonio  No.  2 Hydro-electric 

Hlytlie     Ga.s-eKctric 

Kl   Centro    Steam-electric 

SoulJurii      IV  SAN   DIEGO  CONSOLIDATED  GAS  AND 

ELKCTHK?  CO. 

Siatiiin   "A"   Steam-electric 

Station    "B"    Steam-electric 

Soutii.rn      iV  ESCoNDlDO  MUTUAL  WATER  CO. 

liincdii   Hydro-electric 

Uf.ir  Valley Hydro-electric 

Southern      IV  UNITED  STATES  RECLAMATION 

SERVICE 

Yuma     - Hydro-electric 


Index 
fiMwibcr 

129 
130 
131 
132 
133 
134 
135 
136 


137 
138 


139 
140 


LIST   OF    SUBSTATIONS.      DELINEATED   ON    PLATE    I 

Index 
Oroiii>      Systrvi  ('Dtiiixniii  and  tmbnttitiiDi  letters 

Northern  1  I'AC'IFIC  GAS  AND   ELECTRIC  CO. 

Vaca-DiX(in A 

Contra  Co.sta B 

Niwarli C 

Nortlii  in        Il-a      GREAT  WESTERN  POWER  CO.  OP 
CALIFORNIA 

.\nt:uch D 

<iidden    Gate    B 

IJriKliton     P 

SoUllurn        II-l)      SAN  JOAQUIN  LIGHT  AND  POWER 
COIU'ORATION 

W.l.son --_ G 

Southern      111  SOUTHERN  CALIFORNIA  EDISON  CO. 

Vestal H 

Eagle   Rock    I 

Laguna    Bell   J 

Lighthipe _ K 


EXHIBIT  "C" 

REPORT  OF  THOS.  H.  MEANS, 
Consulting  Engineer 

ON  SALT  WATER  PR0BL:eMS  OF  SAN  FRANCISCO  BAY 

AND  DELTA. 


107  — 


THOS.  H.  MEANS 

CONSULTING   KNGINEEK 

216  Pine  Street 

SAX   FRANCISCO 

Telephone  Sutter  78 

June  15,  1928. 
Association  of  Industrial  Wator  Users  of  Cnntrn  Costa  and  Solano  Counties. 
Dear  Sirs : 

Statompnts  in  this  report  on  pages  39,  51,  50,  G.'i  and  G9  (jonci  ruing  the  proposed 
Southern  Parifio  Railroad's  Suisun  Bay  Bridge,  located  near  Army  Point,  were 
published  before  the  plans  of  that  company  were  made  public.  The  information 
now  available  shows  that  the  site  selected  for  the  railroad  bridge  lies  from  8()0  to 
1800  feet  above  the  location  for  the  Salt  Water  barrier  selected  by  Mr.  Young. 
The  plans  for  the  bridge  provide  for  piers  founded  on  rock  over  both  the  waterway 
and  marsh  areas.  The  experiences  of  the  railroad  do  not  favor  the  location  of  the 
tracks  upon  rock  fill  dikes,  as  proposed  by  Mr.  Young,  but  would  require  piers  to 
rock  throughout  the  length  of  the  structure.  According  to  estimates  by  the  railroad 
company's  engineer,  the  saving  in  cost  by  combining  the  railroad  bridge  with  the 
barrier  under  these  conditions  would  be  small  and  the  disadvantage  of  having  the 
lift  span  located  close  to  locks,  where  the  movement  of  vessels  is  .slow,  serves  to 
offset  any  saving  in  cost. 

The  railroad  bridge  as  planned  provides  for  a  bridge  giving  a  clearance  of  70  feet 
(as  compared  with  50  feet  in  Young's  plans),  a  height  great  enough  to  permit 
the  fice  passage  of  river  boats.  The  lift  span  will  be  used  for  ocean-going  vessels. 
Piers  are  spaced  418  feet  on  centers  and  foundations  in  all  oases  will  be  carried 
to  bedrock.  The  construction  of  the  barrier  as  proposed  by  Young  will  not  be 
interfered  with  if  this  site  is  selected. 

The  estimated  cost  of  the  bridge  now  ijropo.sed  is  aliout  $6,400,000,  o.xclusive  of 
approaches,  track,  etc. 

There  is  no  advantage  to  be  gained  by  a  combined  structure  unless  the  result  is 
in  decreased  cost  to  both  barrier  and  railroad.  Since  there  is  apparently  no  such 
advantage  to  be  gained  and  the  bridge  will  not  interfere  with  the  barrier  if  the 
Army  Point  site  is  located,  I  suggest  that  this  letter  be  attached  to  my  report  in 
correction  of  the  statements  made  therein. 
Very   truly   yours, 

THOS.  H.  MEANS. 
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PREFACE 

The  followiiijr  report  liv  Entrinct'r  Thus.  II.  Means  was  (iiianced  by 
the  Association  of  Industrial  Water  Users  of  Contra  Costa  and  Solano 
counties. 

The  oidy  inst  nut  ions  jjiveii  .Mf  .Mi-aiis  in  iireiiariiiL"^  this  leport  were 
to  jret  the  faets.  and  it  is  hoped  that  this  doeunient  will  hi-  of  benefit 
in  establisliiiijr  some  of  the  faets  i-elatin<r  to  the  proposed  Salt  Water 
l)ariier  as  dt'sijint'd  l»y  Knu'ineer  Walker  H.  Vounj;. 

Tin-  following.'  fii-ULs  are  nieuil)ers  of  the  Association: 

American  Sineltinfr  (Jc  Kefinintr  Co. 

Associated  Oil  Company 

Atchison,  Topeka  &  Santa  Fe  Railway  Co. 

F.  ¥j.  Booth  Company 

California-Hawaiian  Su^rai-  Kelinery 

Columbia  Steel  Corp. 

Coos  15ay  Lumber  Co. 

Fibreboard  Products,  Inc. 

General  Chemical  Co. 

Great  Western  Elect i-()  Chemical  Co. 

('.  A.   Hooper  &,  Co. 

.lohns-Manville,  Inc. 

Kullmaii-Salz  &  Co. 

Mountain  Copper  Co. 

Pioneer  Kubber  Mills 

Redwood  ^Manufacturers  Co. 

San  Francisco  &  Sacramento  K.  K. 

Shell  Com|)any  of  California 

Southern  Pacific  Company 

Union  Oil  Company 

ASSOCIATKKX  OF  IXDI'STIHAL  WATER  I'SEKS 

OF  CONTRA  ("OSTA  AND  SOLANO  COUNTIES. 

C.  W.  Sci[i:dler,  Chnirmnn. 
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PENETRATION  OF  SALT  WATER  IN  UPPER  BAY  AND  LOWER 

RIVER  REGION 

['ixU'i-  natural  loiulitioiis,  Carquiiitv.  Straits  marked,  approximately, 
the  boundary  between  salt  and  fresh  water  iu  the  upper  San  Francisco 
Bay  and  delta  re<ri(»n  of  the  two  tributary  rivers — the  Sacramento 
and  San  .loacpiin.  Ordinarily  salt  water  was  present  below  the  straits 
and  fresh  water  was  present  above.  Xative  vejjetation  in  the  tide 
marshes  was  predominantly  of  salt  water  tyjx's  around  San  Pablo  Hay 
and  of  fresh  watci-  types  around  Suisun  Bay. 

In  tidal  waters,  into  which  i-un  fresh  water  streams  of  varial)le  Mow, 
there  is  an  et)t)  autl  flow  of  salt  water  and  the  zone  of  mixing  will  move 
up  and  down  stream  as  the  fresh  water  How  increases  and  decrea.ses. 
For  short  intervals  m  late  .summer  of  years  of  minimum  How.  salt  water 
penetrated  the  lower  river  and  delta  rejrion,  and  in  wet  seasons  the 
upper  bay  wa.s  fresh,  part  of  the  time,  to  the  Golden  date.  This  vari- 
ation in  quality  of  water  wa-s  not.  however,  of  sufficient  duration  to 
affect  the  characteristic  vegetation  p:rowth  of  the  i-e,ijions  on  each  side 
of  the  straits,  nor  to  change  the  designation  of  Suisun  Bay  as  ordinarily 
a  fresh  water  body  and  San  Francisco  Bay  as  salt  water. 

The  works  of  man  have  chanced  conditions  in  numy  ways.  'J'lie  most 
important  chances  have  been  brous;ht  about  <>radually — .so  slowly  as 
to  be  hardly  noticeable.  The  dry  season  of  If)! 8 — wlien  larjre  suuuner 
diversions  for  irrifralion  in  the  Sacramento  \'alley  resulted  in  the  sud- 
den jtenetration  of  salt  water  farther  ni>stream  than  ever  known  before, 
at  such  an  early  period  in  summer — first  broufrht  the  salt  water  problem 
to  public  notice.  The  slow  effects  of  increasing  diversions  in  previous 
years  had  escaj)ed  notice,  but  were  broujiht  pi'ominently  to  the  attention 
of  the  inhabitants  of  the  upper  bay  and  delta  regions  in  this  year. 
Since  1918.  the  dry  years  of  1920,  1924  and  192()  have  more  convinc- 
ingly demonstrated  the  importance  of  the  salt  water  problem. 

An  accurate  picture  of  natui-al  conditions  is  not  possible.  l)ecause 
no  records  have  been  collected  on  which  such  a  jiicture  can  be  based, 
but  very  close  approximations  can  be  made.  The  log  of  the  distance 
traveled  by  the  water  bai-ge  of  the  Calirornia-IIawaiian  Sugar  Company 
in  going  upstream  to  obtain  fresh  water  has  been  kept  since  1908.  These 
figures  give  the  means  of  determining  approximately  the  conditions 
during  that  period.  In  1908  irrigation  had  been  extensively  developed 
in  l)oth  valleys  and  conditions  then  were  not  natural.  For  an  estimatt; 
of  earlier  conditions  we  nuist  go  to  the  stream  How  records  of  thp  tribu- 
tary streams  before  important  diversions  are  taken  out. 

It  is  the  practice  of  the  sugar  fompany  to  send  the  I)arge  \ipstream 
until  water  of  approximately  50  to  70  parts  per  million  chlorine  is 
reached.  The  crew  of  the  barge  are  equipped  with  apparatus  by  v.hich 
water  is  analyzed  until  this  degree  of  purity  is  reaclied.  Since  trips 
are  made  nearly  every  day  during  the  summer  mouths,  the  record  is  a 
very  good  indication  of  the  point  readied  l)y  salt  water.  A  summary 
of  the  complete  records  shows  the  fluctuation  of  the  line  between  fresli 
and  salt  water.  Records  of  the  sugar  company  are  attached.     (Table  1.) 

The  Sugar  Company  refpiires  water  of  great  jmrity.  For  irrigation, 
domestic  or  ordinary  industi-jal  uses,  water  of  a  lesser  degree  of  purity 
may  be  used.     A  comparison  of  ttie  point   where  the  sugar  compan3''s 


—  110  — 

barge  is  fillo(i  with  the  point  where  the  remaining  nses  could  he  satis- 
fied, indicates  that  from  five  to  ten  miles  downstream  from  the  place 
where  the  l);irge  turns,  water  could  lie  obtained  satisfactory  for  domestic 
supply.  Makin-r  an  allowance  of  1]  miles  in  the  average  records,  we 
find  that  an  average  How  of  500(1  second-fi'ct  in  both  streams  will  main- 
tain fresh  water  at  rollinsvillc;  7000  second-feet  will  maintain  fresh 
water  at  the  San  Francisco-Sacramento  ferry. 

If  we  sum  up  tlie  How  of  the  important  tributaries  of  the  Sacra- 
mento and  San  .Toa(|nin  rivers  at  the  ])oints  where  these  streams  leave 
the  mountains  and  assume  that  this  flow  under  luitural  conditions 
would  have  reached  the  head  of  the  Suisnn  liay.  Me  will  find  that  at  no 
time  in  the  past  ten  yeai'S  would  the  average  monthly  How  have  been  less 
than  5100  second-feet.  It  is  probable,  shoidd  all  streams  be  runnin<r 
in  a  natural  way,  that  salt  water  would  have  penetrated  no  farther  in 
this  extremely  dry  period  than  Antiooh,  and  Ihen  only  for  a  few  days 
at  a  time. 

It  is  not  i)(»ssible  to  make  a  more  detailed  study  of  this  condition 
without  making  a  number  of  assumptions  as  to  speed  of  flow  fi-om  the 
gaging  stations  to  the  head  of  the  bay,  and  there  is  little  accurate  in- 
fonnation  on  which  the  assumptions  may  be  made.  The  definite  state- 
ment that  salt  water  under  natural  conditions  did  not  ]K'netrate  higher 
upstream  than  the  mouth  of  the  river,  except  in  the  driest  years  and 
then  only  for  a  few  days  at  a  time,  is  warranted.  (See  Table  2  for 
monthly  flow  of  ti-il)utary  streams.) 

At  present  salt  water  reaches  Antioch  every  year,  in  two-thirds  of  the 
years  running  further  upstream.  It  is  to  be  expected  that  it  will  con- 
tinue to  do  so  in  future,  even  in  yeai-s  of  gi-eatest  run-off.  In  other 
words,  the  penetration  of  salt  water  has  bec(»ni('  a  itermanenf  jthenom- 
enon  in  the  lower  river  region. 

Cause  of  Change   in   Salt  Water  Conditions. 

The  cause  of  this  change  in  the  salt  water  condition  is  due  almost 
entirely  to  the  works  of  man.  If  natural  changes  have  had  any  «'ffect, 
it  is  too  small  to  be  measured.  The  most  important  natural  condition 
is  the  sef|uence  of  dry  and  wet  yeriods.  Since  U>17  the  state  has  expe- 
rienced dry  years  with  low  run-off  in  nearly  all  streams.  During  this 
period  two  years  have  exceeded  normal  stream  tlow  in  some  streams 
fl021  and  1!)27).  In  each  of  these  years  excessive  salinity  (over  100 
parts  chlorine  j)er  100. 000 "i  was  present  at  Antioch  about  two  months. 

Irrigation 

Storage  and  diversion  of  water  have  been  the  principal  <-auses  of 
salinity  increase  in  the  upj)er  bay  country.  The  area  irrigated  varies 
from  year  to  year;  in  15126  the  acreage  of  lands  on  the  floor  of  the 
valley  was  approximately  as  follows: 

Estimate  of  Diversions  and   Area   Irrigated   1926 — Sacramento  and   San   Joaquin 
Valleys,    Not    Including    Mountain    Areas 

Acic-ftft  Acres 

diverted  irrigated 
Sncnitueutu    nnd    tributaries    above    Sacruuicnto,    including 

rice.   128,430  ncro8__ _ _ 1,644,073  235.00R 

Delta    uplands    _._ 146,006  5.'l,640 

Delta    area    •J(J4.47J> 

San  Jonquin  Valley  estimated 2,100,000  700,000 

3,891,879         1.254,123 
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In  addition  to  tin's  area  on  the  valley  tloor,  tliere  is  a  large  ac-reajr*' 
in  the  nionntains  which  nses  water  from  the  streams  tributary  to  the 
rivers  that  drain  through  Suisun  Bay.  The  acreage  irrigated  in  the 
mountains  is  not  so  acriuMtt'ly  known  a-s  the  area  on  the  valley  floor, 
hut  it  is  large  and,  particularly  in  low  How  seasons,  very  effectively  uses 
up  the  walci-  in  the  streams.  The  use  of  the  water  in  the  mountains  is 
usuallly  more  economical  than  in  the  valley  and  the  return  seepage 
is  less.  The  net  effect  is  to  consume  all  llic  water  diverted.  The  eft'ect 
upon  the  /low  is  pronounced. 

The  latest  accurate  detefminnlion  ol  area  irrigated  is  that  uuide  by 
the  United  State  Ceiisus. 

Irrigation   in   California 
Census   of   1020 

1902                   19t»  1920  1920 

Area  in     Area  capable 

enterprises     of  irrigation 

Sacninicnto    Rivor    and    tributarios__     200.312          040,950  1,204.760  864.005 

Sacramento  River  direct 10,942          194.397  439.169  296,748 

Pit    River 72.072           89,984  129,984  107,478 

Cow    Creek 2,321              6,068  12,488  7,446 

Cottonwood    Creek 1,858             2,972  21,016  4,112 

Battle   Creek 2,642             2.966  6.590  5,108 

Ston.v    Creek 4,110           23,559  45,143  36.191 

Feather  River 67,111          142.841  186,756  167,463 

Yuba  River Not  Rep.            19,473  69,074  23,492 

Cache    Creek 3,756           24.541  56,498  31,212 

American    River 10,112           47.156  82,695  52,842 

Other     trihutiuies 31.388            86,993  155,350  132.513 

San  Joaquin  River  and  tributaries—     220.651       1,069.101  2,072.739  1.497.001 

San  Joaquin  River  direct 129,647          642,261  1,083,862  873,300 

Fresno    River 10,729            12,412  30,004  14,016 

Merced   River   19.636           65,151  222,715  71,709 

Tuolumne  River Not  Rep.          165,533  298,418  250,425 

Stanislaus    River 13,840           75,359  155,453  111,192 

Calaveras  River Not  Rep.            13,323  21.598  16,489 

Mokelumne    River 5,558           36,848  155,480  72,144 

Cosumnes  River Not  Rep.              3,259  9,011  6,405 

Other    tributaries 41.241            55,015  96,198  81,981 

The  above  includes  si)rings  and  wells. 

Where  area  in  watershed  is  not  reported  (not  rep.)  it  is  included  in  other 
watersheds. 

Records  for  other  census  periods  have  not  been  tabuUited  so  as  to  be  comparable. 

This  table  shows  that  in  the  18  years  between  1902  and  1920  the  area 
irrigated  in  the  Sacramento  Valley  trebled,  while  in  the  San  Joaquin 
Valley  the  increase  was  nearly  five  times  as  great.  The  area  included  in 
irrigation  enterprises  was  only  half  watered  in  1920,  while  the  area 
capable  of  being  irrigated  was  only  about  two-thirds  watered.  The 
total  area  irrigated  in  both  watersheds  was  1.710,000  acres  in  1920. 

No  accurate  records  have  been  collected  since  1920.  It  is  known, 
however,  that  the  growth  of  irrigation  has  continued,  though  nt  a 
slower  rate  than  prior  to  1920.  Since  1920  the  growth  in  area  has  been 
proportionately  larger  in  tiie  San  Joaquin  than  in  the  Sacramento 
Valley.  In  Iho  latt(!i-  valley  grain  production  Cs<'ldom  irrigated)  is 
still  prufitabic  and  much  land  within  irrigation  pi'ojects  goes  into  grain. 
Other  crops,  such  as  rice,  vary  in  ana  with  the  price  of  rice. 
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United  States  Department  of  Afrrienlturc  tabulation  of  area  in  rice 
in  California  is  shown  Itelow: 

Acres    in    Rice    in   California 

1920    1G2.00() 

1921    l.JG.OOO 

1922    140.000 

1923    106,000 

1924 $K).000 

1925   103.000 

1926    149,000 

Storage  reservoii-s,  both  for  irrijration  and  power,  have  Ix'en  l)uilt  on 
many  streams  in  the  past  fifteen  >ears.  Many  others  are  phinned  and 
iheir  eonstrnetion  will  he  nndertaken  within  a  short  time.  The  follow- 
injr  list  of  reservoirs  is  as  complete  as  it  is  possible  to  make  it.  Siindl 
reservoirs — less  than    lOOO  acre-feet   capacity — have   been   omitted. 

Storage    Reservoirs 

Golden  Gate  Drainage  Watershed 

Keaervoir 

Height      capacity, 

Sncrtimcnto   Bii.sin  of  dam     acrc-fnt 

C'r)lt<>ii\voo(l  Ocolt Missplbt>ck     Reservoir 105  5,400 

Pit  River D.irris    Reservoir 12.500 

Pit  River Rig  Sage  Reservoir 

Pit  River Mt.  Sluistii  Power  Co.  No.  3 112  36,000 

Stony    Creek K.ist  Park i:{9  51.000 

Stoney    Gorge 120  .'5<).(KKI 

Paradi.se  Creek Paradise    Reservoir 

Battle   Creek 2    Reservoirs 3.000 

Feather  River I..ik«>    Almanor l.  125  1.317,(XX) 

Bucks   Cr.-ck 12S  10:{.(»0(J 

Butte    Valley 115  106  (XK) 

Ynha   River Billiards    Bar 1^3  ll.(»00 

Lake    PVancis 70  2.4<Kl 

Spalding 74.(H>0 

2."i   Reservoirs,  small .">4,(K)0 

Bowman  Ix'ing  enlarged 

American    4    Reservoirs 12,800 

Mokelumne    Pardei-  under  construction 350  200.000 

Electra   System,   7   Res 24..S(K) 

•Stanislaus    S.-ilt   Springs,   under  construction 300  1.30.000 

Relief    140  l.^j.00(» 

Strawt)erry    1.35  IS.(KK) 

T'tica,  3  Resen'oirs S.fKiO 

Woodward    .•'.(;.(mki 

Melones    191  112,.'".(M( 

Tuolumne    Ili-tch     Hetcliy 

(TSbaughnessy    Dam 344  206,0(K) 

Dom    Pedro 284  2{)0.(KK) 

Lake    Eleanor 25..3O0 

Dallas  Warner. 28,(KJ0 

Davis .--  4S.(KK( 

Merced    -Exch.Kjuer    — 330  278fKMi 

San    Joaquin Florence    Lake 64  ."»00 

Huntington    - 165  88.700 

Shaver   Lake 18.3  1.38..')00 

Crane  Valley _-_  150  .38.0<K) 

Cache    Creek Clear    Lake 400,(H»0 

Suisnn    Creek Cordon    Valley — .  104  10.000 


Total  Constructed   Roservoirs _ - 3,998.360 
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Projected    Reservoirs    (Partial    List) 

Sacramento   Kouuott    420  2,838.000 

Iron  Canyon 700,000 

American   Folsom   220  300.000 

Moitclumne    Dry  Creek 140  1,200,000 

Tuolumne    O'Shaughnessy,  increased  to 430  350,000 


Total  Projected  Reservoirs 5,397,000 

lu  round  numbers,  reservoir.s  of  a  capacity  of  4,000,000  acro-feet  arc 
in  use  on  .streams  tributary  to  San  Francisco  Bay  above  Caniuinez 
Strait.  Reservoii's  of  much  larger  capacity  are  being  considered  for 
future  construction. 

Min'inr)  Debris.  Alining  debris  and  sediment  in  the  rivers  and  l)y-pa.ss 
channels  have  prol)ably  clianged  the  tidal  flow  to  a  small  extent,  and 
may  have  atTected  salt  water  movements.  The  effect  has  been  too  small 
to  measure,  but  it  has  been  generally  in  the  direction  of  reducing  tidal 
prism  and  tidal  flow  where  the  deposits  are  laid  down  in  bay  waters, 
and  of  increasing  tidal  flow  through  the  Golden  Gate  where  deposited 
in  the  rivers.  The  net  change  has  prol)al)ly  been  very  small.  Gilbert, 
in  his  report  upon  Hydraulic  Mining  Del)ris  (IJ.  S.  (J.  S.  Prof.  Paper 
105,  page  87)  estimates  the  reduction  in  tidal  currents  in  Golden  Gate 
caused  by  deposition  of  debris  as  2.49  i)er  cent. 

Land  Redamaiion.  Reclamation  of  land  by  building  levees  has 
affected  tidal  flow  and  movement  of  salt  water  in  two  ways:  first,  by 
decreasing  the  tidal  prL'-ra  in  the  delta  and,  second,  by  changing  the 
time  of  arrival  of  Hoods  and  of  low  wnter. 

First,  Reduction  of  Tidal  Prism:  The  reduction  in  tidal  prism  by 
the  construction  of  levees  in  the  delta  region  and  around  the  upper  end 
of  San  Pablo  Bay  and  around  Suisun  Bay  has  probably  had  the  effect 
of  slightly  reducing  the  tidal  flow  through  Golclen  Gate.  As  has  been 
shown  by  Gilbert  in  the  publication  above  referred  to,  the  ett'e-f  of 
leveeing  in  the  lower  river  has  had  the  tendency  of  incrcjusing  (Johlen 
Gate  flow,  while  the  same  work  in  Suisun  and  San  Pablo  Bays  has  bad 
the  opj)osite  effect.  The  net  effect,  however,  is  snuill  and  results  in 
decreased  flow.  Gilbert  (U.  S.  Geologic  Survey  Professional  Paper 
10.3,  page  79)  estimates  the  average  percentage  of  the  flow  through 
Golden  Gate  as  follows,  when  all  marshes  are  leveed: 

Marsh    Land    Areas — Average    Volume    Flowing    Through    Golden    Gate 
Expressed    in    Percentage 

Per  Cent 

San  Pablo  marshes  and   Napa   River *1.95 

Suisun   Ray *1.1S 

Sacramento  Delta tl.04 

San    Joaquin    Delta t3.35 


Net  effect  on  Golden   Gate  flow tl.26 

Second,  Change  in  Time  of  Arrival  of  Floods:  The  effect  of  leveeing 
upstream  from  tide  lands  has  been  to  decrease  the  storage  in  basins 
and  to  increase  the  rate  of  travel  in  floods  toward  tide  water.  Under 
natural  conditions  the  basin  areas  filled  with  water  in  flood  time  and 
slowly  released  thi.s  water  in  late  summer,  maintaining  the  flow  well 
into  the  period  of  low  water. 

♦  Moans  decrease   In   tidal  flow  through  Golden  Gate. 
t  Means   Increase   in   tidal   flow   through   Golden   Gate. 
8—64918 
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Mo.sf  of  tlit'sc  u|)-riv«'r  l>iisiii.s  liav<'  boon  Icvct'd  and  flooils  nin  tlnoiitrli 
the  rivci*  dianiu'l  and  l)\-|»as.st*s  to  tlic  ocran  with  vitv  little  rt'tardation 
by  storape.  There  is  no  stored  water  from  tliese  ha-siiis  to  maintain  h)\v 
flow,  eonsecjuently  the  low  flow  reaehes  the  tidal  eliannels  earlier  in  the 
year  than  nndcr  natural  conditions. 

The  etl'ect  ot"  this  rei-lamation  work  upon  salt  water  cijnditioiis  has 
been  very  jn-onotmced.  Tn  tlie  |)eriod  .just  prior  to  VMH,  some  (tf  the 
lartfest  reclamation  districts  were  leveed,  Sutter  Hasin  Ix'iny:  a  notable 
exam|)le.  Prior  to  this  closing?  otV  from  tlood  flows  tiiese  basins  retained 
larg:e  volumes  of  water,  sonu'times  until  the  middle  of  summer,  the  water 
.slowly  drainiu'T  back  into  the  channel.  Nowadays  instead  of  delivering 
water  to  the  channel,  water  is  taken  from  the  channels  for  irrijration 
during  the  summer  months.  Drainaire  returns  a  small  part  of  the  irri- 
gation water  directl)'  to  the  river. 

Ketnrn  see|)a<re  fi-om  ii'iMuation  has  had  the  cll'eet  of  incrcasint:  the 
low  water  How  in  the  Sacramento.  StalVord.  in  publications  of  the  Divi- 
sion of  Water  Ki^hts  (  Uicnnial  Report  November.  U>'J4.  pa<:e  \'A'.\:  Sa<-- 
ramento-San  .Ioa<piin  Water  Sujicrvisors  Report  lil'ifi.  |)aire  S.')  i  esti- 
mates the  water  retnrni'd  to  the  Sacramento  River  as  follows: 

Water    Returned    to    Sacramento    River    (Including    All    Accretions) 

Fliiir  in  Sci-ond-Feet 

1924  192r)  loat; 

July    87!»           •2:2m 

July    7.^4  l.CLM  I..":: 

AuKUst   785  l.l'.L'O  1.J40 

Sciit<'m»H»r aS4  l..!lo  1.077 

o.i..l)cr tco 

.M.aii    70:!  ].17!t  \.r>A:', 

Dff'dffing,  particularly  in  the  Sacramento  River,  near  its  nuuith,  has 
had  the  effect  of  increasing  the  water  pi-ism.  b»it  the  probable  effect  upon 
tides  through  Golden  Gate  i.s  to  decrease  them.  The  dredging  work  is 
so  far  up-.stream  as  to  be  on  the  tidal  movement  opposite  t<»  that  in  the 
Golden   (Jate. 

The  deepening  of  the  channel  has.  lurther.  the  etfecf  of  permitting 
the  deep  flowing  salt  water  to  |)ass  upstream  with  more  ease  through 
the  dee|>  ehaniuM.  A  like  effect  will  probably  result  from  deej)cning  of 
Suisun  Bay  and  San  Joatpiin  Ki\er  to  Stockton,  a  navigation  pro.jecl 
authorized  by  congress. 

It  is  not  possible  to  measure  these  effects,  but  it  is  well  established 
that  salt  water  being  heavier  moves  along  the  bottom  of  deep  channels 
with  greater  ea.se  than  over  shallow  ones.  Any  deepening  of  channels 
or  straightening  of  approach  through  dredger  cuts  has  the  tendency 
to  facilitate  the  movement  of  the  <leeper  waters. 

frrif/dfirtn  and  Stoidffr  of  Watir  in  (he  San  Jfxu/uin  Valh  if.  Irriga- 
tion in  the  San  Joaquin  Valley  has  had  an  elfect  upon  tidal  c(»nditions 
an<l  the  movement  of  salt  water  in  two  ways:  first,  by  diverting  and 
storing  water  during  floral  jicriod,  and  second,  by  increasing  the  <l<»w  in 
late  Slimmer  and  fall  months  through  return  seepage. 

A  much  larger  utilization  of  water  resources  has  taken  place  \u  the 
San  •loacpiin  tlian  in  the  Sacramento  Valley.  K'ainfall  is  lighter  on  the 
floor  of  the  valley,  so  dry  farming  ha.s  been  less  profitable  and  there  is 
greater  necessity  of  irrigation.     All  streams  tributary  to  the  bay  are 
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now  completoly  diverted  during:  the  low  flow  period  and  no  water  enters 
the  tidal  cliannel  except  return  flow.  This  condition  has  been  true  for 
over  ten  years. 

The  followin<>:  brief  descri])ti()n  of  the  streams  and  the  irrij^ated  area 
will  .show  the  extent  to  which  the  water  supi)ly  has  been  put  to  use. 

Upper  San  Joaquin.  The  upi)er  San  Joacpiin  enters  the  valley  floor 
at  Friant.  The  mean  annual  flow  of  the  stream  at  the  valley's  edge 
avera<res  2, 0.30, ()()()  acre-feet.  IStorajre  above  this  point,  built  by  the  San 
Joaquin  Li<;ht  and  Power  ('orj)oration  and  the  Southern  California 
Edi.son  I'ower  Company  under  contract  with  riparian  owners  and 
appropriative  usei"s  of  water,  amounts  to  ;{:^<).()0<)  acre-feet.  Other 
storaire  reservoirs  have  been  planned.  Lands  irrigated  from  the  stream 
lie  on  both  sides  of  the  rivei-  and  agy:rejiate  400,000  acres.  Tlie  diver- 
sion capacity  of  the  ditches.  sh)ug]is  an(l  canals  in  use  is  very  large. 

Above  the  ]\Ierced  Kivcr,  canals,  ditches  and  sloughs  with  control 
gates  have  a  capacity  in  excess  of  7000  second-feet.  Sloughs  and  chan- 
nels u.sed  for  wild  flooding  increase  this  diversion  capacity  to  in  excess 
of  10,000  second-feet.  Below  the  ]\Ierced,  a  number  of  pumps  take 
water  from  the  river  to  West  Side  sloi)e.  Down  to  Paradise  Dam,  about 
the  head  of  tide  water,  these  diversions  total  in  excess  of  500  .second-feet. 

All  water  entering  the  valley  is  diverted  in  late  summer.  The  San 
•loacpiin  is  dried  above  ^Merced  for  three  or  four  months  a  year.  Return 
seepage  commences  to  "make;"  about  the  mouth  of  the  Merced.  Below 
that  point  there  is  always  water  in  the  channel,  excei)t  for  short  periods 
of  time,  just  below  some  of  the  larger  ]iiniiping  plants. 

Fresno  River.  This  stream  has  a  small  watershed  area  of  low  moun- 
tains with  a  mean  annual  flow  of  68,000  acre-feet.  The  entire  low  flow 
is  utilized  around  ^ladera  and  toward  the  San  Joaquin.  No  return 
seepage  makes  from  this  area,  as  piunping  plants  have  loM'cred  the 
ground  water  plane  and  pro])ably  infercept  nearly  the  entire  ground 
water  flow. 

Choirchilla  River.  This  stream  has  about  the  same  area  and  topo- 
graphic conditions  in  its  watershed  as  ha,s  the  Fresno.  Its  mean  flow 
approximates  68,000  acre-feet.  All  low  flow  is  utilized.  Pumping  has 
l»een  heavy  on  its  lower  course.  No  retui'n  seepage  makes  from  this 
area. 

Merced  River.  The  Merced  Irrigation  District  and  riparian  lands 
lying  above  the  junction  with  the  San  Joaquin  utilize  all  low  flow.  The 
Excherpier  Re-servoir  of  the  Merced  Di.strict,  with  a  storage  capacity  of 
278,000  acre-feet,  controls  the  stream  except  in  wet  years.  Th(!  ])ower 
|)lant  at  the  dam  delivers  water  into  the  river,  when  water  is  jilentiful, 
in  excess  of  the  district's  diverting  capacity.  Water  always  passes  th(? 
district's  headgate  for  u.se  of  lands  lower  down  on  the  Merced.  The 
mean  flow  of  the  stream  is  1,830,000  acre-feet.  Return  seepage  main- 
tains a  continuous  flow  at  the  mouth  of  the  ]\Ierced,  the  water  coming 
from  both  the  Turlock  and  ]\Ierced  sides  of  the  river.  This  return  flow 
now  amounts  to  80  to  100  second-feet  in  suniiner  months  and  there  are 
indications  that  it  is  increasing.  Pumps  along  the  ^Merced  utilize  a  part 
of  this  return  flow. 

Tuolumne  River.  The  Tuolumne  drains  a  high  mountain  area  and 
has  a  mean  annual  flow  of  2,0or),000  acre-feet.  Three  irrigation  dis- 
tricts—the Waterford,   Modesto  and   Turlock,   with   a    total   of  276.78:? 
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acres — divert  water  at  the  LaGnmtre  Dam.  Three  storajre  reservoirs 
with  eapaeity  of  366,000  aere-feet  are  operated  by  these  distriets.  The 
City  of  San  Francisco  has  ri*;hts  on  the  upper  watershed  for  water  for 
domestic  uses  and  lias  built  reservoirs  of  cai)acity  of  231.000  acre-feet. 
A  conduit  of  capacity  of  (»20  sccond-tV'ct  is  under  construetion.  San 
Francisco  has  control  of  other  reservoir  sites  and  pro])o.se.s.  ultimately, 
to  divert  400  iiiillion  ^^allons  daily  (620  second-feet)  from  the  water- 
shed.    To  do  this,  storafze  of  about  8.')0.()0()  ;u-re-fect  will  be  reipiired. 

Return  seepajre  in  the  Tuolumne,  at  its  niouth.  rcsultin*^  fi-om  irri};a- 
tion  now  amounts  to  from  2r)0  to  ^'jO  second-feet  constant  tlow.  Addi- 
tional seepafje  from  these  irrif^ated  areas  api)ears  in  the  Merced,  the 
Stanislaus  and  San  Joaquin  rivers. 

Stanislaus  Rii^rr.  The  Stanislaus  Kiver  (mean  annual  flow.  1.376.000 
aci'e-feet)  is  under  storajre  control  for  both  power  and  irrijration. 
Power  reservoirs  with  capacity  built  or  bein<r  built  of  172.000  aere-feet. 
Iii<rh  on  the  stream,  increa.se  the  low  flow,  but  this  water  is  re-sttired  in 
reservoirs  or  diverted  by  the  South  San  Joaciuin  and  (^akdale  irrijration 
districts.  These  districts,  with  an  area  of  14."). 548  acres,  have  in 
^lelones  and  Woodward  reservoirs  a  storajre  capacity  of  14S.000  acre- 
feet.  All  low  flow  is  diverted.  Return  seej)a«re  in  the  Stanisbnis  liiver 
at  its  mouth  (cominf;  in  jiart  from  the  Modesto  District)  now  varies 
from  100  to  160  second-feet  constant  1U)W.  An  additional  amount 
enters  the  San  Joarpiin  Kiver. 

Return  How  in  the  San  Joaquin  Rivt r.  Return  seepa<re  in  the  San 
Joa(piin  River  from  the  mouth  of  the  Pierced  to  Durham  Ferry  Cjust 
above  tide  water)  now  amounts  to  a  continuous  flow  of  from  600  to 
1000  second-feet.  About  300  second-feet  of  this  water  is  diverted  above 
tide  water  by  pumps  irritratini,'  West  Side  lands.  Additional  ])umps 
recently  installed  or  in  j)ro('c.ss  .of  installation  and  ])umps  diverting 
from  the  tidal  portion  of  the  stream  have  a  combined  capacity  of 
between  7.")0  ;md  SOO  second-feet.  In  the  peak  of  the  irri<ratin<r  season 
the.se  West  Side  pumps  divert  practically  all  of  the  visible  flow  in  the 
San  Joa(piin  River.  The  tlelta  lands  and  islands  are  (le])endent  upon 
jrround  water  flow  and  such  water  as  flows  down  the  Calaveras.  Alokel- 
umne  and  connecting  slou<rhs  frf)in  the  Sacr:iinciito  Rivci-. 

NET   RESULT  OF  IRRIGATION   AND  STORAGE 
ON   SALT  WATER   PROBLEM 
Sununari/iuf;  former  statements  upon   the  elVcct   of  irri;jration   and 
storaj^'e  upon  the  flow  of  salt  water  in  the  lower  river  a!i<l  uj)per  bay 
refrion,  the  followinpf  may  be  .said: 

1.  I'nder  natural  conditions  the  boumlary  Itctwecn  salt  and  fresh 
water  was  Canpiine/.  Straits.  In  late  summer.  Suisun  Hay  became 
brackish  but  .salt  water  penetrate(l  as  far  as  Antiocli  oidy  rarely  and 
then  for  but  a  few  days'  time. 

2.  The  cond)incd  elTcels  of  irri;/ation  aTid  diversion  in  the  Sacra- 
mento \'allcy  have  been  to  reduce  the  ilow  enierin<r  tidal  waters  to  a 
small  fraction  of  the  flow  under  natural  conditions.  In  l!>24  the  flow 
at  Sacramento  was  about  720  second-feet  and  was  below  1000  second- 
feet  for  ill  excess  of  a  month.  In  192.3  the  flow  at  Sacramento  reached 
a  minimum  of  2750  second-feet  and  was  below  3000  for  nearly  a  month. 
In  1926  the  flow  of  the  Sacramento  rcachi-d  .m  minimum  of  1200  sccon<l 
feet  and  was  below  2000  for  over  a  month. 
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3.  The  late  suinmer  flow  of  the  Sau  Joaquin  (all  return  seepage)  has 
been  below  1000  second-feet  in  all  years  except  1927.  The  capacity  of 
pumi)in<;  plants  irrigatin*?  West  Side  lands  exceeds  the  inflow  nearly 
every  suinmer,  so  that,  so  far  as  visible  flow  in  the  San  Joaquin  is  con- 
cerned, all  of  the  late  summer  inflow  into  tidal  channels  is  used  on  West 
Side  area.  The  delta  lands  now  must  obtain  their  supply  from  the 
water  stored  in  channels  or  which  flows  underjii-ound,  or  from  the  Cala- 
veras, !Mokelumue,  and  sloufrhs  t'onnectinp:  with  the  Sacramento  Kiver. 

4.  The  u.se  of  water  by  tlie  delta  lands  on  both  San  Joa(juin  aiul  Sac- 
ramento rivers  has  not  been  accurately  determined.  The  area  irrifjated 
amounts  to  ;]()0,()00  acres.  If  this  area  consumes  1^  acre-feet  of  water 
per  annum,  of  which  20  ])er  cent  is  used  in  a  month,  the  consumi)tive 
draft  will  be  at  the  rate  of  2100  .second-feet.  This  quantity  exceeds  the 
low  flow  in  years  of  light  rain. 

PRESENT  CONDITIONS  OF  SALT  WATER    IN    UPPER 
BAY  AND   LOWER   RIVER   REGIONS 

Salt  water  conditions  have  been  under  observation  by  the  Division  of 
Water  Rights  of  the  Department  of  Public  Works  since  1917.  Results 
have  been  jiublished  in  the  annual  reports  of  this  division.  Earlier 
records  of  much  value  in  the  study  of  the  problem  are  those  of  the  Cali- 
fornia-Hawaiian Sugar  Company,  referred  to  earlier  in  this  report,  cov- 
ering the  period  from  190S  to  1920.  In  1920  the  Sugar  Company 
obtaiiu'd  a  supply  from  tlu'  ]\[arin  Municipal  Water  District  at  San 
Quentin  Point,  approximately  lo  miles  from  Crockett.  Since  then, 
when  the  distance  traveled  upstream  to  fresh  water  is  less  than  15  miles, 
the  water  is  taken  from  the  river;  when  the  distance  exceeds  1")  miles, 
the  ]\rarin  County  water  is  used. 

A  number  of  other  investigations  of  .salt  water  conditions  have  been 
collected  at  various  places  and  are  of  help  in  the  determination  of  the 
changes  which  have  taken  place  in  recent  years.  Among  these  records 
are  those  collected  by  Mr.  William  Pierce  north  of  Suisun  Slough,  on 
the  north  side  of  Suisun  Bay ;  records  for  a  short  period  by  the  Pacific 
Portland  Cement  ("ompany  at  Suisun,  showing  salinity  of  Suisun 
Slough;  records  of  the  Great  Western  Electro  Chemical  Company  at 
Pitt.sburg.  extending  from  1916  to  dale,  giving  total  solids  and  chlorine 
in  the  river  water;  and  infoi-mation  collected  at  vai'ious  times  in  the 
investigation  of  water  sujiplies  by  the  City  of  San  Francisco,  the  City  of 
Richmond,  and  the  Ivist  liay  Water  C()mi)any.  A  large  amount  of 
information  from  these  various  sources  has  l)een  obtained  and  is  helpful 
in  interpreting  the  changes  which  have  taken  place  and  in  formulating 
a  fairly  accurate  conception  of  (conditions  in  tlie  past  and  what  may  be 
expected  in  the  future. 

Attached  to  this  report  is  a  chart  of  the  region,  the  base  being  photo- 
graphed from  the  annual  rei)ort  of  the  Division  of  Water  Rights.  On 
this  chart  red  lines  have  been  placed  showing  the  penetration  of  salt 
water  during  the  months  of  Jun<j  and  September,  1924.  Simihir  charts 
for  other  years  show  that  in  evei-y  yoai",  .salt  water  has  penetrated  to  a 
point  beyond  Antioch  on  the  San  .Joaquin  River  and  Collinsville  on  the 
Sacramento,  and  that  in  years  of  low  flow,  sueii  as  191S,  1920,  1924  aiul 
1926,  the  extreme  limit  of  salt  water  penetration  has  been  well  into  the 
delta  region. 
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The  year  1927  is  one  of  approxiiiKitcly  100  \wv  cent  run-off  in  the 
streams  tributary  to  San  Francisco  l>ay.  In  this  year  salt  water 
reached  the  nii(hiU>  of  Suisuu  IJ.iy  in  -June,  was  ai)j)roxiniateIy  at  Col- 
linsville  and  Antioch  in  .hdy.  and  durin<r  Aujrust  and  Sei)tenil)er  had 
reached  ai)i)roxiniately  to  KiiiiiiMtori  on  tlie  Sacrameulo  and  the  h)\ver 
end  of  Jersey  Ishind  on  tlie  San  .Ioa<|uin  Kiver. 

Stream  flow  records  show  that  approximately  one-third  of  tiie  years 
are  in  excess  of  100  per  cent  run-otT  ami  Iwo-tliirds  of  the  years  below 
that  fiprure.  This  prives.  roujrhly,  an  approximation  of  the  jjcriod  of 
time  in  which  salt  water  eomlitions  will  be  worse  than  in  1927  and  the 
period  in  which  bettt-r  residts  can  be  expected. 

For  i)ractical  jnii-poses,  a  period  of  tliirly  days  or  moi-e  would  be 
deti-imental  to  either  irrijration.  domestic  use  or  supj)ly  fur  industrial 
purposes.  An  examination  of  records  in  more  detail  indicates  that, 
under  the  conditions  now  exiNtin<r.  in  practically  all  dry  years  salt  water 
will  reach  the  lower  end  of  the  delta  for  at  least  a  month's  time,  and 
that  in  two-thirds  of  the  years  water  will  Ix'  in  the  lower  delta  re<rion  in 
excess  of  a  month's  time  or  as  much  as  three  to  four  months. 

The  areas  of  delta  land  within  the  salt  water  flow  are  shown  in  the 
following:  table. 

Apiiroximatc  Anao) 

.stream  flotc  delta 

inpcrccfil,  penetrated  bif 

Hormiil  salt  tcatrr 

W24    24  IfiO.OOO 

l!)2.'i     : 74  S..%00 

i;>2(;   53  ."iS.()(M> 

1M27    10f>  '>,0<K> 

PROSPECTIVE   CHANGES   IN   THE    FUTURE 

Stora<re  of  water  for  power  purjioses  and  diversion  for  irrigation  and 
domestic  uses  in  the  watersheds  tributary  to  the  bay  are  .steadily  iucreas- 
inf?.  The  rate  of  increase  of  the  irrigated  area  is  not  so  rapid  as  during 
the  deeafle  1910  to  1920.  but  there  is  a  steady,  continuous  growth  and 
plans  are  on  foot  for  large  increases  in  the  use  of  water  through  new 
jirojects  and  through  the  extension  of  irrigation  on  old  ])ro.iecfs. 

As  illustrating  the  extent  to  which  conditions  are  changing,  reference 
may  be  Toade  to  the  growth  of  the  San  .Toacjuin  Hiver  basin  since  the 
year  1920,  a  period  ordinarily  regarded  as  one  of  stagnation  in  irriga- 
tion development  in  California.  Since  1920,  the  Southern  ('alif(u-nia 
Edison  Power  ("omitany  has  constructed  and  i)laced  in  operatioji  the 
Florence  Lake  and  Shaver  Lake  Reservoirs  on  the  San  .Toacjuin  Kiver 
with  a  storage  capacity  of  208,000  acre-feet.  This  stored  water  will  be 
diverted  and  used  as  fast  as  it  is  relea.sed  for  power  ]>urj)f»ses  by  the 
agricultural  lands  above  the  mouth  of  the  ]\Ierced. 

On  the  next  stream,  the  Merced  Irrigation  District  has  btiill  a  storage 
reservoir  of  27H,000  acre-foot  capacity  and  has  a])proximately  trebled 
the  ai-ea  in  irrigation  in  1!*20.     The  district  is  raj)idly  growing  and  the 
entire  irrigable  acreage  in  the  total  of  !><!•. ()()(►  acres  will  be  all  in  culti 
vat  ion  within  a  few  years. 

On  the  Tuolumne  Kiver,  since  1!>20,  the  Modesto  and  Turlock  Irriga- 
tion districts  have  built  the  Dom  Pedro  Keservoir  of  290.000  acre-foot 
capacity,  ami  both  districts  have  extensively  increased  their  irrigated 
area.     The  growth  is  steady. 
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The  Wateiiord  District  has  acquired  rights  to  use  the  water  of  the 
Yosemite  Power  Company,  which  formerly  delivered  approximately 
60  cubic  feet  per  second  into  the  Tuolumne  River  below  LaGrange  Dam, 
further  reducing  the  stream  flow. 

.Since  1920  the  City  of  San  Francisco  lias  built  Lake  Eleanor  and  the 
O'ShaugluK'ssy  Dam,  storing  231,000  acre-feet.  The  water  released 
from  these  reservoirs  has  not  yet  been  diverted  from  the  watershed, 
but  it  has  been  picked  up,  at  least  during  the  summer  period,  by  the 
irrigation  districts,  and  no  water  except  return  seepage  has  flowed 
into  the  Tuolumne  River  during  the  summer  and  early  fall  months. 

On  the  Stanislaus  River,  the  Melones  Dam  has  been  built  by  two 
irrigation  districts  in  cooperation  with  the  Pacific  Gas  and  Electric 
Company,  and  the  late  summer  use  of  Avater  has  been  very  much 
increased. 

In  addition  the  power  companies  have  now  under  construction  Salt 
Springs  Reservoir  on  the  headAvaters  of  the  Stanislaus,  with  the  inten- 
tion of  ultimately  raising  this  to  storage  cai)acity  of  130,000  acre-feet. 
This  water  when  released  will  be  caught  by  the  Melones  and  Woodward 
reservoirs  low'er  on  the  stream  and  utilized  during  the  late  summer. 

The  East  Bay  Utility  District  has  now  under  construction  the  Lancha 
Plana  Reservoir  site  on  the  jMokelumne  River,  a  reservoir  of  200,000 
acre-foot  cajDacity,  and  has  completed  a  pipe  line  from  the  Mokelumne 
to  the  East  Pay  district  of  a  capacity  of  60  million  gallons  daily  (90 
second-feet).  The  water  to  be  diverted  by  this  utility  district  will  be 
taken  out  of  the  watershed  and  there  will  be  no  return  flow  from  it. 

In  addition  to  the  reservoirs  and  increased  irrigated  area  on  the  east 
side  of  the  San  Joaquin,  several  pumping  plants  have  been  built,  lifting 
water  up  the  West  Side  slope  for  the  irrigation  of  high  lands.  Import- 
ant among  tlie.se  are  the  Banta-Carbona  Irrigation  District,  ai)proxi- 
mately  at  the  head  of  tide  water,  which  commenced  irrigating  in  1925, 
and  now  ha.s  a  pumping  capacity  of  220  cubic  feet  per  .second. 

The  Burkliart  Ranch  further  south  has  installed  a  pumping  capacity 
of  about  50  cubic  feet  per  second  since  1920,  and  a  number  of  other 
districts  and  appropriators  of  water  have  increased  either  the  size  of 
their  pumping  ecpiipment  or  the  extent  of  their  use,  so  that  at  the 
present  time  the  capacity  of  the  i)umping  plants  irrigating  West  Side 
lands  exceeds  the  flow  in  the  San  Joa(|uiii  Rivei-  at  the  ])lace  where 
tide  water  is  reached. 

Further  extension  of  this  irrigated  area  is  in  progress  and  one  new 
district  is  now  engaged  in  prepaiaiioii  of  ))lans  which  will  result  in  the 
pumping  of  approximately  300  second  feet  from  the  river. 

Extension  of  area  sup])lied  by  pumping  from  Avells  has  been  going 
on  at  the  same  time.  In  Fresno,  Madera,  Merced,  Stanislaus  and  San 
Joatpiin  counties,  hundreds  of  pumping  phmls  have  been  installed  since 
1920,  all  drawing  from  water  wliicli,  under  natural  conditions,  would 
have  its  outlet  to  the  sea  tlirougli  the  Smii  Joa(|uin  River.  It  is  imj)ossihle 
to  accurately  estimate  the  efTect  of  this  withdrawal  of  water  upon  the 
stream  flow  nr  the  underflow  to  delta  areas,  but,  if  it  has  not  already 
done  .so.  it  will  at  some  time  affect  the  flow  by  reducing  the  (piantity  of 
water  which  reaches  the  stream  fi-om  undei-gi-onnd  soui'ces  and  afl"ecting 
to  tliat  extent  the  late  summer  discharLre  into  tidal  waters. 
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Irrigation  development  has  not  been  so  pronounced  in  the  Sacra- 
mento waterslied  since  1!)20.  There  are  a  large  number  of  irrigation 
and  reehinialion  (■nteri)rises  in  the  Sacramento  Valh'v  which  liave  irri- 
gation systems  of  a  cajjacity  hirgcr  than  the  irrigated  area.  There  is, 
in  addition,  a  hirge  area  of  land  still  devoted  to  grain,  rice,  sugar  beets 
and  other  general  farm  cro|)s.  which  goes  in  and  out  of  cultivation  as 
economic  conditions  vary.  The  years  when  grain  prices  are  high,  large 
areas  of  grain  go  into  cultivation,  a  portion  of  which  is  irrigated.  With 
prospects  of  low  i)rices  for  grain  other  crops  are  planted,  some  of  which 
use  more  water  than  does  grain.  The  most  noticeable  effect  on  the 
water  supply,  however,  is  the  increase  and  decrease  in  the  rice  crop. 
The  area  irrigated  in  rice  since  the  industry  became  stabilized  varies 
from  l.']0.0()()  to  in  excess  of  'JOO.OOO  acres  a  year,  and  in  years  of  large 
cro])  the  effect  upon  tlie  water  supply  is  very  noticeable. 

Although  no  large  new  enterjirises  have  been  built  in  the  Sacra- 
/nento  Valley  in  recent  years,  the  inerea.se  in  irrigation  in  the  older 
districts  has  been  steady.  The  area  devoted  to  orchards,  to  alfalfa,  and 
to  general  farm  crops  recpiiring  irrigation,  steadily  increases.  The 
result  has  been  continued  drafts  upon  the  supi)ly  from  the  river  and  to 
gradual  reduction  in  the  total  flow  downstream  from  the  main  culti- 
vated section.  The  reikiction  in  flow,  to  some  extent,  has  been  con- 
trolled by  the  operations  of  the  Division  of  Water  Rights  through  the 
commissioner  ap|)(>inted  to  superintendent  the  diversions  from  the 
Sacramento  and  San  Joa(|uin  rivers.  The  principal  effect  of  the  work 
of  the  Commissioner  has  been  to  reduce  the  wa.ste  of  water,  to  encourage 
economy  and  to  endeavor  to  kee])  the  flow  at  Sacramento  as  high  as 
possible,  both  for  pur])()ses  of  navigation  and  the  use  of  delta  lands. 

Return  seepage  and  waste  from  the  lower  ends  of  the  rice  irrigation 
canals  have  to  some  extent  ameliorated  the  extreme  low  flow  conditions 
experienced  in  1920  and  1924,  Imt  the  .steady  increase  in  irrigated  area 
goes  on  each  year.  The  total  quantity  of  water  which  passes  out  of 
the  valley  in  late  summer  is  slowly  but  surely  decreasing. 

There  is  nothing  to  indicate  any  change  of  conditions  in  the  imme- 
diate future.  Irrigation  has  readied  nejirly  stabh'  conditions  on  the 
ui)land  areas  ol"  the  San  Joaquin  Valley,  largely  because  the  streams 
are  nearly  developed  to  their  full  capacities.  On  the  Sacramento  River, 
however,  large  areas  of  fertile  land  under  irrigation  systems  built  to 
supi)ly  them  with  water  are  certain  to  be  placed  in  crop  and  increase  the 
use  of  water.  The  result  will  be  a  steady  depletion  of  the  .stream  and 
an  increase  of  the  .salt  water  menace. 

Salt  water  conditions  such  as  have  occurred  in  the  lower  delta  since 
1918  have  become  j^ermanent  and  will  not  be  imjiroved  until  some  addi- 
tional water  sujiply  is  turned  into  the  river  during  the  low  flow  i)eriod, 
or  unless  a  barrier  is  built  to  jirevent  the  approach  of  salt  water  from 
the  ocean.  It  is  difficult  to  conceive  a  set  of  natural  conditions  that 
would  change  this  situation.  We  have  reason  to  expect  years  of  lieavy 
runoff  to  follow  the  long  period  of  dry  years  since  1917,  but  a  review  of 
the  past  does  not  lead  to  the  belief  that  summer  water  supply  can  be 
increased  to  such  a  point  that  any  appreciable  effect  will  be  experienced 
by  the  delta  regi(»n  and  industrial  area. 
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EFFECT    OF    SALT    WATER    ON    DEVELOPMENT 

The  industrial  and  aj^ricultural  areas  along  the  ui)i)er  bay  and  lower 
river  region  came  inio  being  before  there  was  any  serious  thought  of  the 
salt  water  problem,  in  other  words  prior  to  1918,  for  that  was  the  year 
in  which  the  encroachment  of  salt  water  was  serious  and  over  a  long 
period  of  the  year.  Since  1918  there  has  been  no  large  increase  of 
cultivated  land  in  the  delta  region  and  few  new  industries  of  import- 
ance have  been  established  in  the  industrial  area.  There  has  been, 
however,  a  steady  growth  in  the  industries  already  established. 

The  effect  of  salt  water  upon  the  various  users  of  water  will  be  dis- 
cussed in  the  following  paragrai)hs. 

Agriculture.  Water  to  be  supplied  for  agricultural  purposes  must 
be  free  from  large  quantities  of  soluble  matter.  The  upper  limit  of 
concentration  safe  for  use  depends  upon  the  soil,  crop,  rate  at  which 
it  has  been  used,  drainage  facilities,  and  to  some  extent  upon  whether 
fresh  water  is  available  at  other  times  in  the  year  for  leaching  ])ui-p()ses. 
The  determination  of  the  safe  limit  is,  therefore,  a  matter  of  considei- 
able  difficulty,  as  it  will  vary  as  these  factors  differ. 

For  the  purposes  of  this  report,  however,  it  is  fair  to  assume  tiiat 
water  containing  100  parts  of  chlorine  per  100,000,  equivalent  to  IGO 
parts  of  sodium  chloride  or  common  salt  per  100,000,  is  the  upper  limit 
(>f  safety;  since  the  water  conlains  other  salts  the  total  salinity  of 
water  containing  100  parts  of  chlorine  will  vary  from  175  to  200  parts 
per  100,000.  Water  of  this  degree  of  salinity  is  not  safe  for  use,  except 
where  precautions  are  taken  to  provide  good  drainage  and  to  continue 
leaching  the  water  through  the  soil  so  that  there  is  no  accumulation 
of  salt}'  matter.  Such  water  may  be  used  Avith  safety  on  light  -soils 
where  drainage  is  good  and  the  use  excessive,  and  is  not  harmful  where 
used  occasionally  during  late  summer.  One-half  of  this  quantity,  or 
50  parts  per  100,000,  is  much  safer  for  use  and  waters  of  this  degree 
of  salinity  could  be  used  with  comparative  safety. 

The  records  quoted  above  show  that  in  years  of  extreme  low  flow, 
waters  of  100  parts  of  chlorine  per  100,000  will  penetrate  into  tlie  delta 
region  to  points  beyond  Hie  Vista  on  the  Sacramento,  and  to  Stockton 
and  beyond  the  mouth  of  Middle  River  on  the  San  Joaquin.  During 
some  part  of  the  summer  approximately  one-half  of  the  delta  area  will 
be  surrounded  by  salt  water. 

This  condition  has  several  results:  First,  it  renders  questionable  the 
irrigation  of  permanent  crops,  particularly  such  crops  as  are  sensitive 
to  salt ;  second,  it  has  a  tendency  through  the  percolation  beneath  the 
levees  of  sub-irrigating  the  adjoining  land  with  .saline  water;  third,  it 
reduces  the  value  of  lands  through  the  fear  of  salinity;  and  fourth,  it 
adds  expense  and  uncertainty  to  the  (piestion  of  domestic  supply,  for 
on  most  of  the  delta  the  river  is  a  .source  of  domestic  water. 

The  net  effect  of  this  condition  is  to  render  agriculture  uncertain  in 
the  delta,  to  rerluce  the  value  of  land,  and  to  create  a  menace  which  will 
result  in  the  destruction  of  the  land  by  the  accumulation  of  salts. 
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AREA    OF    AGRICULTURAL    LAND    AFFECTED    BY 
SALT    WATER    BARRIER 
Tlu'  area  of  afrricult ural   laixl  afl't'ctcd   l»y  tin-  salt   wati-r  harrior  is 
takrn  as ; 

First — Tlir  area  ol'  marsh  land  lyiii}^  practically  at  sea  level. 
Second — The  area  of  land  up  to  elevation  150  above  sea  level ;  an 

elevation  to  which  piinipinjr  has  been  carried  with  success. 
These  areas  nia>'  he  subdivided  into  {reojrraphic  regions  as  follows: 
First — The  area  ai"<»uiid   Sail   Pablo  i>ay.  between   Carcpiinez  Strait 

and  the  site  of  the  San  I'ablo  barrier. 
Second — The  area  ai'ound  Suisun  Hay.  that  is,  from  the  iiioutli  of  the 

river  at  Collinsville  t<»  Benicia. 
Third — The  delta  area  or  rejrion  upstream   fnuii  the  mouth  of  the 

river. 
Fourth — Irri};ated  or  irrifrable  lands  above  the  delta. 

Sini  Pahio  bai)  Area.  A  larj,'e  area  of  marsh  laud  lies  along  the  west 
and  north  shores  of  San  I'ablo  ISay.  At  i)re.sent  a  large  part  of  this 
area  is  in  process  of  reclamation.  ]MiU'h  of  it  is  growing  grain  croi)s 
or  pasture,  but  little  of  it  is  irrigated.  The  surrounding  waters  are 
salty  at  nearly  all  times  of  the  year.  Fresh  water  hlls  the  sloughs  ami 
ba>  during  flood  time,  a  jieriod  becoming  shorter  each  year,  (irouud 
water  of  good  (pudity  has  not  been  found  and  there  is  little  liUelihood 
of  its  ever  Ix'iiiLr  obtaiui-d.  as  deep  wells  have  been  dialled  in  many 
|)Iaces. 

Much  of  the  land  is  yet  salt  and  all  of  it  is  influenced  to  .some  extent 
by  the  salt  in  the  bay,  and  the  reclamation  by  using  rainfall  alone  to 
wash  out  the  salt  is  slow.  The  ])resence  of  fresh  water  surrounding  the 
area  would  ])ermit  much  more  j-apid  reclamation  and  would  make  it 
jtossible  to  bring  into  ])rolitab!e  agriculture  lU'arly  this  entire  area. 

Surrounding  the  marsh  area  is  an  area  of  high  ground  nearly  as 
large,  all  of  which  is  imw  unirrigated.  This  marginal  area  coidd  be  all 
watered  and  nuide  available  for  nmny  different  crops  by  fresh  water 
from  San  I'ablo  l>ay  and  tributaries  if  this  bay  were  kept  full  of  fresh 
water.  Xovafo.  Petaluma  and  Sononui  Creeks  and  Xapa  Hiver  all 
penetrate  the  nuirsh  lands  and  extend  to  high  land;  they  wonid  nwike 
fresh  water  available  for  the  adjoining  liiirh  ground  and  enable  pmnps 
to  snpply  snudi  units  or  large,  depending  uixm  the  physical  conditions. 

It  is  to  be  expected  that  at  .sonu'  future  time  all  agricultural  laiuls  in 
California  will  make  u.se  to  some  extent  of  irrigaticui  water  where  such 
is  available.  Irrigation  in  the  coastal  belt  has  not  advanced  as  rajiidly 
as  ill  the  interior  valleys,  because  owners  of  such  land  ean  grow  profit- 
able crops  without  artificial  waterinj.'.  .Maxiimun  results  can  be 
obtained  oidy  by  irrigation  atui  it  is  but  nalu)-;d  to  c\|)eef  water  to  he 
in  (feiiiand  at  some  future  tinu'. 

The  San  I'ablo  iJay  areas  which  may  at  some  time  become  interested 
in  irrigation  are  all  ai-eas  where  climate'  and  soil  are  acceptable  to  agri- 
cultural pursuits.  The  region  is  close  to  ('enters  of  population:  trans- 
portioji  facilities  are  usually  good  or  easily  im|)roved  ;  it  is  one  where 
iiu-reased  population  is  certain.  The  availability  f>f  fresh  water  in  the 
bay  and  tidal  sloughs  will  serve  to  stinndafe  this  grf)wth. 
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Lands  so  situated,  close  to  tidal  waters  and  centers  of  population,  are 
likewise  attractive  to  industries.  As  the  San  Francisco  Bay  re<rion 
grows,  more  and  more  of  the  territory  adjoininjr  the  bay  will  chan<^e 
from  agriculture  to  industrial  or  residential  ])roperty.  With  a  water 
supply  attached  to  it,  the  change  in  use  becomes  easier,  for  the  amount 
of  water  recjuired  for  agriculture  supplies  the  needs  of  i-csidential  or 
industrial  occupation. 

Carquinez  Strait.  Carquinez  Strait — 7i  miles  long — extends  from 
Suisun  Bay  to  San  Pablo  Bay.  High  hills  with  only  small  areas  of 
flat  land  bound  tlie  strait.  The  opi)ortuuities  for  extensive  develo])- 
nuMits  for  use  of  water  in  this  territory  are  limited  by  the  topographic 
conditions.  Industries  already  occujiy  much  of  the  available  territory 
aiul  the  small  valleys,  i)artieularly  in  Contra  Costa  County,  are  now 
tilled  by  towns,  the  poi)ulation  resulting  from  industrial,  transportation 
and  commercial  enterprises  along  the  waterfront. 

If  the  strait  is  fdled  witJi  fresh  water  and  tidal  fluctuations  and 
currents  are  decreased,  the  more  complete  occupation  of  all  available 
ground  will  be  jiossible.  At  the  present  ihne  growth  is  restricted 
by  water  supi)ly.  ]\Iartinez,  Port  Costa  aiul  adjoining  territory  obtain 
a  part  of  theii-  water  fi-om  wells  at  Concord,  12  miles  away.  The 
supi)ly  from  ground  water  is  limited.  Large  additions  to  this  supply 
are  impractical.  The  Sugar  Refinery  at  Crockett  has  barged  water 
from  the  river  or  the  Marin  County  shore  at  great  cost  for  many  years. 
On  the  north  side  of  the  strait,  the  town  of  Benicia  has  a  small 
water  supply  but  cannot  increase  this  supply  very  much  without  great 
expense. 

Suisun  Bay  Ana.  Marsh  lands  adjoining  Suisun  Bay  total  70,000 
acres.  Immediately  adjacent  to  these  marshes  is  an  area  of  93,000 
acres  of  higher  land  suitable  for  agriculture  but  not  now  irrigated. 
Fresh  water  in  Suisun  liay  would  make  it  possible  to  convert  this  area 
of  dry  land  to  irrigated  areas  of  high  value. 

The  mar.sh  area  of  Suisun  Bay  is  all  practically  at  sea  level.  Much 
of  it  is  .salt  marsh  or  at  lea.st  contains  enough  .salt  to  interfere  with 
some  kinds  of  agriculture.  A  large  part  has  been  leveed  and  utilized 
for  pasture,  but  with  un.satisfactory  drainage,  and  salt  has  accumulated. 
P'resh  water  in  the  surroniuling  tidal  eliannels  and  freedom  from 
daily  tidal  fluctuations  will  permit  the  leaching  of  this  land  and  make 
the  reclamation  of  it  jiractical.  The  land  is  inherently  fertile  and  will 
become  very  productice  when  leached  of  salt.  The 'works  to  accom- 
plish this  are  simjjle  in  eharacter  and  the  operation  is  simple  and 
certain  of  success. 

If  fre.sh  water  is  made  available,  there  is  little  (piestion  ]»ut  that 
these  marsh  lands  can  eventually  be  made  as  i)ro(luctive  as  the  delta 
lands  of  the  Sacramento  and  San  Joaquin  rivers  further  upstream. 

The  high  giound  above  the.se  nun-sh  areas  find  which  may  be  watered 
by  ])ractical  lifts  out  of  todjil  channels  includes  the  lower  i)arts  of 
(Jreen  Valley  around  Cordelia,  the  lower  i)art  of  Suisun  Valley,  now 
highly  developerl  to  deeiduous  fruits,  and  the  region  from  Suisun  to 
Denverton. 

South  of  the  bay  the  lower  paits  of  Walnut  Creek  and  Ignacio  and 
Seal  Creek  valleys  may  be  reached   with   low   pumping  lifts.     These 
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valloy  laiuls  aro  now  in  part  planted  to  fruits  and  the  aijricnltural 
l)ossil)iIitit'S  of  tlii'  rt'«rion  liavc  been  donionstrali'd.  Irrijration  ^vatcr 
(•annot  hv  obtained  for  tbt'so  areas  from  any  other  source  known  at 
tliis  time.  Wells  are  of  small  yield  and  uncertain  life.  Storajre  reser- 
voirs on  these  streams  may  be  possible  but  none  is  known  except  small 
ones,  and  these  will  serve  only  small  local  areas. 

The  most  important  difficulty  is  the  extremely  erratic  nature  of  the 
runolT  from  this  area.  In  wet  years  floods  are  heavy,  but  in  years 
below  n(U"mal  i)reci|>itation  the  runolT  may  be  very  limited,  often 
iie^'li;.Mble.  Stora«,'e  to  be  dei)endc!ble  must  hold  water  over  two  or  three 
di"y  years  an  impracticable  conditi(tn  for  af;riculture  except  in  very 
linnted  areas.  The  jrreater  i)art  of  the  ai-ea  will  remain  unirrijjated 
unless  some  cheaper,  more  dependable  supi)ly  of  water  is  made  avail- 
.•b'.e.  A  salt  water  barrier  will  place  fresh  water  at  points  where  it 
can  be  readily  obtained  by  i)ractical  developments. 

Tht  Dilfa  licfiion.  The  delta  re<;ion.  affected  by  tide  levels,  extends 
as  far  up  the  San  Joacpiin  Kiver  as  Duncans  Ferry  (6  miles  below  the 
UMMith  of  the  Stanislaus  l?iver)  an  I  up  the  Sacramento  a  short  dis- 
tance above  the  city  of  Sacramento.  The  distance  from  the  mouth 
of  the  San  Joa<|uin  to  the  head  of  tide  water  by  river  is  77  miles;  to 
tile  h(>ad  of  tide  water  on  the  Sacramento  is  ')6  miles.  Between  these 
extremes  are  many  miles  of  tidal  channels  and  sloujrhs  affordinjr  aeeess 
by  boat  to  nearly  all  parts  of  the  reprion,  and  by  relatively  short  dred- 
^(•i-  cuts,  makinfr  it  possible  to  deliv«'r  tidal  water  at  the  edpre  of  liiph 
f.T()und. 

This  rcL'ion  includ<vs  .■57(). ()')()  acres  of  lanil,  either  marsh  or  swamp 
and  overtlowed,  and  f)l,()n()  acres  of  hij»h  frround  immediately  adjacent 
to  the  marsh  on  the  west  side  of  the  valleys.     These  total  458,000  acres. 

The  entire  area  is  irriprated  or  irrijrable  from  waters  at  tide  level. 
The  most  recent  information  indicates  that  of  this  area  ;}60,()00  acres  are 
now  irrifrated  in  both  deltas.  In  both  deltns  an  area  of  98,000  acres 
remains  to  be  irripjated,  part  of  which  are  irrinrated  and  farmed  irrepfu- 
lai'ly.  The  economic  status  t>f  the  farmer  has  much  to  do  with  the 
area  under  cultivation. 

The  I'p  h'irtr  Counfrii.  The  entire  irri>xated  area  trii)utary  to 
Suisun  Bay  is  to  some  extent  interested  in  the  salt  water  pi-oblem. 
At  the  j)resent  time  a  suit  is  befoic  the  Superior  Court  of  San  doacjuin 
\'alley.  between  riparian  u.sers  and  apjirojiriators  in  the  delta  refrion 
aiul  44']  defendants  on  the  streams  above  the  delta.  This  suit  involves 
nearly  all  of  the  large  users  of  water,  both  for  irrigation  and  power,  (m 
the  stream.  Much  other  litigation  is  in  i)rospect.  The  outcome  of 
this  controversy  cannot  be  foreseen  but  it  is  impossible  to  predict  any- 
thing but  serious  complications  and  nearly  endless  diflieulties  no  mat- 
ter which  turn  the  courts  may  lake. 

Should  the  outcome  of  the  |)resent  suit  be  that  tide  water  lands 
have  no  ri|taiian  rights  upon  waters  of  the  .streams,  in  excess  of  one- 
half  of  the  present  delta  area  will  be  periodically  surrouiule<l  by  salt 
water.  The  argrieultural  industry  will  be  atfecled  and  the  salt  water 
menace  to  these  lands  will  become  permanent.  The  final  result  will  be 
disastrous  to  a  very  large  area  of  land  which  has  been  the  most  uni- 
forndy  productive  land  in  the  state.     The  continued  storage  and  use 
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of  \vat(M'  above  tide  level  and  the  increase  in  pnmpiiif^  to  hip^h  lands 
around  the  tidal  area  will  cause  salt  water  to  enter  the  rivers  in  all 
years,  and  at  times  the  ^'i-eater  part  of  the  tidal  waters  will  be  con- 
taminated with  salt  from  the  ocean. 

Should  the  courts  take  the  view  that  owners  on  tidal  waters  have 
riparian  rights  to  the  flow  of  the  stream,  a  great  deal  of  very  valuable 
land  now  using  water  must  release  the  water  which  has  heretofore  been 
used  and  a  tremendous  danuige  to  higher  areas  will  result.  The  release 
of  waters  may  affect  salt  water  conditions  to  some  extent  but  it  is 
impossible  to  conceive  a  condition  in  which  enough  water  will  be 
released  to  push  back  salt  in  years  of  light  runoff. 

As  is  shown  later  in  this  rejiort  in  the  chapter  on  "Storage  and 
Release  for  Control  of  Salinity,"  the  plan  under  which  this  proposal 
has  been  made  does  not  look  practical  as  a  means  of  taking  care  of  the 
irrigation  problem  of  the  delta.  Furthermore,  it  leaves  out  of  consider- 
ation the  entire  industrial  area  that  lies  just  below  the  delta. 

Power  Cowpauies.  Two  power  companies  supply  the  industrial 
region — the  Great  Western  Power  Company  and  the  Pacific  Gas  and 
Electric  Comjiany.  Both  comi)anies  have  an  interest  in  the  salt  prob- 
lem in  two  ways:  The  market  for  i)ower  is  the  first  and  most  apparent 
interest  the  power  companies  have  in  this  problem  in  that  the  main- 
tenance of  the  ])resent  industries  and  their  gi'owth  in  the  future  affect 
the  income  of  the  distributing  companies. 

In  a  later  chapter  a  statement  of  the  a])proxiniate  use  of  power  for 
industrial  and  domestic  i)uriioses  is  included.  The  rate  of  growth  of 
power  sales  indicates  a  steady  increase  in  industrial  activities.  The 
more  rapidly  these  factories  grow  and  the  more  new  factories  there 
are  installed,  the  better  will  be  the  power  companies'  incomes.  A 
potential  industnal  territory  offers  opportunity  for  a  very  large 
increase  in  the  u.se  of  power  and  the  encouragement  of  these  industries 
is  a  legitimate  function  of  ])ower  companies. 

The  second  way  in  which  these  companies  are  interested  is  the 
(pK'stiou  of  litigation  mentioned  above.  The  Great  Western  Power 
Comj)any  and  the  Pacific  Gas  aiul  Electric  Comi)any  and  subsidiary 
companies,  such  as  the  Sierra  and  San  Francisco  Power  Company 
and  Mount  Shasta  Power  Corporation,  are  ])arties  to  the  suit  pre- 
viously mentioned.  In  addition  to  them  the  San  Joaquin  Light  and 
PowH'i-  Company  and  Southern  California  Edison  Company,  both 
developers  of  power  on  the  San  Joaquin  River,  are  included,  and  the 
Modesto  and  Turlock,  South  San  Joaquin  and  Merced  irrigation  dis- 
tricts are  included  on  account  of  their  storage  and  use  of  water  on 
tributary  streams.  The  interests  of  these  concerns,  therefore,  are 
created  by  the  direct  attack  upon  their  storage  and  use  of  water  in 
the  higher  watei-sheds. 

Should  the  outcome  of  this  suit  establish  the  riparian  right  of  the 
delta  land  owners,  the  j^ower  companies  will  suffer  very  seriously  in 
conscfiuence,  by  the  necessity  of  either  releasing  water  now  stored  or 
condemning  the  right  to  continue  the  practice  of  controlling  the  flows. 

Fishing  Industry.  Under  present  conditions,  with  the  Sacramento 
and  San  Joacpiin  rivers  open  to  the  flow  of  tides,  fish  have  free  access 
from  the  ocean  to  the  fresh  water  streams  drainijig  the  Sierra  Nevada 
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Mountains.  Several  types  of  eonunci-fial  fish  are  eau«rht  in  those  waters 
and  other  fish  arc  important  as  food  foi-  tlie  eonnnereial  varieties. 
There  has  dcvehiped  a  eonsi(k^rahle  fisliinir  and  fish-eannin}r  industry 
ahuifr  the  hay  and  lower  river  shore.  Tlie  eateh  in  river  and  upper  hay 
appro.xiinates  ;").()()(). 000  to  (i, 000  000  pounds  a  year — hir<rely  .salmon, 
shad  and  striped  hass.     (See  tahle.) 

The  Fish  and  (Jame  Connnission  has  in  charjje  the  maintenance  of 
Hshiiifr  and  the  jjreservation  and  eontrol  of  natural  fish  life,  together 
with  the  propa<ration  of  exist injr  s|)eeies  and  the  introduction  of  new 
foi-ms  suitahle  to  these  conditions. 

Plans  for  tlic  salt  water  harriei-  |)r(>vidc  for  fishways  so  that  fish  may 
travel  upstream.     Fish  will  have  free  travel  at  such  times  as  jrates  are 
o|)enc(l  and  will  no  douht   pass  throuirh  the  ship  locks  at  all  times. 
THE   FUTURE  OF  THIS   REGION 

The  future  of  tlie  industrial  i-ctrion  on  ('ar(iuine/  Straits  and  Suisun 
Bay  dejiends  upon  the  jrrowth  of  po]ndation.  California  and  other 
Pacific  coast  states  are  pri-owiiifr  more  rajjidly  than  any  other  section 
of  the  Fnited  States.  There  has  heen  for  many  years  a  constant  inflow 
of  jieople  from  the  East  and  an  increase  in  ])oi)ulation  alonpr  the  whole 
Pacific  slioH'.  The  cities  of  Los  Anpeles.  Oakland.  San  Francisco. 
Seattle  and  Portland  have  fri'own  much  more  rai)idly  than  is  th<' 
avei-ajre  frrowth  of  American  cities. 

There  is  no  such  rapid  development  anywhere  in  the  country  except 
the  industrial  growth  in  the  cities  around  the  (ireat  Lakes,  where  larfre 
manufacturing;  inter(>sts  have  centered.  Aside  from  the  city  of  Los 
Anireles.  the  rapid-pri-owinfr  cities  of  the  country  have  heen  the  indus- 
trial centers.  In  the  case  of  Los  Anfreles.  the  inchistrial  prrowth  has 
heen  large  hut  the  prreat  increase  in  ])f)pulation  arises,  to  a  larpre  extent, 
from  the  attractive  climate  of  this  southern  city. 

Estimates  of  future  population  of  the  San  Francisco  Bay  repion 
have  been  made  by  several  orjranizations  in  studies  concerning  public 
utility  matters.  The  results  of  three  such  studies  are  shown  in  the 
table  followini:.  The  first,  column  I.  is  the  estimate  of  the  population 
of  San  Francisco  and  east  bay  cities  made  in  connection  with  studies 
of  trans-bay  bi-id<re :  column  II  is  an  estimate  of  the  metropolitan 
district,  taken  as  San  Francisco.  Alameda.  Contra  Costa  and  San 
Mateo  counties,  by  the  tele|)hone  ciimpany ;  and  column  III  (he  estimate 
of  population  of  the  East  Bay  :Municipal  I'tility  District  by  that 
or-rani/ation.  Each  of  thse  estimates  indicates  that  the  population  will 
double  in  about  25  vears. 


Estimates   of  Growth  of   Population 

/.  //. 

Siiti    Frauci/ico  sau   Francisco 

i'""'                                                               <iiif/    Trans-bajj  MrtropoUtan 

Citirs  Dinfrict 

1010  _  080.873 

1915 70O.(HK» 

1920 SnCS-^n  891.477 

1925 970.000 

1930 M(K».(K>0  1.. 720.200 

1935 1.25<».0(K) 

1940 ].4<H),(»(Mi  l.K.')0,7(Xt 

1945 1,577.000  2.172.fK)n 

1950 _  1.750,000 

1900 


lit. 

East  Uuy 

Municipal 

riilHy 

District 

229.404 

330.348 

501.000 

702.000 

948.000 
1.230,000 


\ 
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I.     Estiinatt'    of    popuhilioii    San    l-'riiiicisco    and    East    Bay    cities    by    Board    of 
10nj;iiH'tM-s  Tians-I5a.v  Ilridnc,  Sail   Fraiicisoo,   May,  11)27. 
II.     Pacific  'IVlopIioiir  »&  TclcKiHldi   ("oinpany — estimate  by    Uoborl    W.    Bachelor, 
indiKles    San    Francisco,    Alameda,    Contra    Costa    and    San    !^^atoo    counties, 
April.  I!)l2."i.     Published  in  "San  Francisco  Business"  April  17,  IIVJ.!. 
III.     East  Bay  Municip.il  I'tility  District,  Annual  Keiwrt  102"),  page  7. 

('ontra  Costa  County  lia.s  <^rown  at  a  more  rapid  rate  than  the  bay 
region  as  a  whole.  Census  fi<rures  for  the  counties  around  the  bay  are 
shown  in  Table  4.  (^ontra  Costa's  irrowth  as  eompared  with  other  liay 
eounties  is  shown  below: 

SHbiliiiniiiii  Jitcrvasc  Incrvusf 

of                                                                      I'opulalion  1910  to  lS.:n  I'JOO  to  1020 

f<tatc  li>20  I'rr  Cent  Per  Cent 

State    3,42G,S(U  44  130 

Alameda  Coiintv   344.171  40  104 

Contra   Costa   .^.3.S89  70  198 

.Marin 27,342  9  74 

Xapa    20.G78  4  26 

Sacramento 91.029  34  98 

San    Francisco .506,070  22  48 

San  Joaquin 79,90.")  58  125 

San    Mateo   30,781  38  204 

Solano    40,002  47  00 

Recent  figfures  to  sliow  increase  in  i)opulation  are  shown  in  Table  5. 
in  which  are  jjiven  the  school  enrolhncnts  for  years  1915,  1921  and 
l!t27.     These  are  siiiuniari/.cd   Ix'low  : 

School   Enrollment  Bay  Shore  Districts — Contra  Costa  County 

/'( /•  coit  increase 
1915  1921  1927       1915-21    1915-27 

Elementary   schools    5020  7202  9118  45  82 

Ilifih   schools 510  1037  1580  103  210 

Totals ■ 5530  8299  10,704  .")()  94 

Increase    .50%  30''/f 

I'opvlnfion  Groirfh  (uuJ  its  ('ifclrs.  California,  in  connnon  witii  other 
states,  is  iroinfj  tliroti<rh  a  readjustment  of  popidation  distiil)ntion  and 
kind  of  occupation.  A  (oiiiparatively  few  years  aj^o  the  fiicater  part  of 
our  population  was  enirajred  iti  aj^ricuhure ;  today  nianufacturinf;  and 
mechanical  industries  occupy  more  pe()|)le  than  afjriciilturc.  In  1920 
airricultnral  juirsuits  ( includin};  forestry)  occupied  IS  per  cent  of  Ihe 
waf^e  earners  of  tlie  state  as  compared  with  2.Si  per  cent  enpij^ed  in 
manufactuiiiif^  and  mecluuiical  industries.  Tothiy  the  jiercentage 
engaged  in  manufacturing  is  higher  and  increasing  all  the  time. 

Students  of  population  growth  recogni/e  cycles  of  growth  which,  for 
certain  reasons,  start  slowly,  grow  )-apidly  and  decline  slowly.  (Cali- 
fornia has  gone  throtijrli  two  cycles  of  growth — mining  and  agricul- 
tural— and  is  now  entering  upon  a  third  cycle — industrial. 

The  gohl  rush  commencing  in  1848  caused  the  first  rapid  increase  of 
population  after  California  became  a  part  of  the  United  States.  As 
mining  gradually  declined  in  importance,  agriculture  attracted  many 
people  and  a  great  increase  in  population  f)ccurred.  Agriculture  ceased 
to  make  rapid  growth  in  1912  and  since  that  period  manufacturing  and 
mechanical  tr.-ides  have  l»eeii  the  priticipa!  sriuree  of  increase  in  pt)pti- 
lation. 
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Thei'e  are  several  reasons  I'oi-  i)resent  eonditions: 

1.  Agrieiilture  lias  heeii  di'pressed  sinee  the  deflation  i)eri()d  of  1921. 
Costs  are  still  high  and  the  sale  price  of  products  has  not  entirely 
recovered.     Profits  have  been  low. 

2.  Land  values  in  California  are  hi^rh.  There  is  no  more  chance  for 
cheap  land.  The  incentive  which  caused  many  to  enter  agricultural 
pursuits  in  the  great  period  of  agricultural  growth  does  not  now  exist. 

3.  Farming  is  more  and  more  heeoming  piirely  mechanical;  the  same 
area  of  land  can  be  farmed  now  with  fewer  men.  This  releases  men  for 
other  occupations  and  reduces  the  number  of  men  trained  in  farming 
operations — the  potential  buyers  of  farms. 

4.  Freight  lales  increased  during  the  war  and  added  greatly  to 
co.st  of  ])lacing  agricultural  pi-oducls  in  eastern  market  centers.  At 
the  same  time  the  iiu-reas  •  in  fn>ight  has  made  it  practically  necessary 
for  many  manufacturei's  to  establish  branches  on  the  Pacific  coast. 

5.  Since  1900,  hydro-electric  power  and  long  distance  transmission  of 
energy  to  numufacturing  centers  have  been  made  practical  and  cheap, 
and  dependable  j)Ower  for  manufacturing  has  resulted. 

().  California,  since  1900,  has  become  a  large  |)r('ducer  of  oil.  The 
cheap  oil  has  encouraged  manufacturing  in  many  ways. 

7.  The  Panama  Canal  and  better  shipping  facilities  have  made  raw 
materials  for  manulai-luring  more  easily  available,  and  have  made  it 
easier  to  ship  ])roducts  of  manufactun'  to  other  markets. 

8.  The  climate  of  the  coast  reirion  of  California  has  become  recognized 
as  being  well  adai)ted  to  manufacturing.  The  cool  weather,  uniformity 
of  seasons,  freedom  from  frce/.injr  or  destructive  .storms,  have  attracted 
woi-kmen  and  cai)italists. 

The  result  of  all  this  is  that  at  present  the  growth  of  California  lies 
around  industrial  centers.  We  are  now  living  in  an  industrial  age.  The 
future  of  the  state  depends  largely  uj^on  the  rate  and  (|uality  of  this 
manufacturing  and  industrial  growth. 

This  does  not  mean  that  there  is  to  be  ex|)ected  a  decline  in  agri- 
cultural activity.  On  the  contrary,  the  growth  of  cities  and  centers  of 
industrial  enterprises  will  stimulate  the  growth  in  agriculture.  Markets 
for  moi'e  farm  jirodnce  will  iTsult  from  inci'eases  \u  industrial  poj)\ila- 
tion,  there  will  be  a  l)ett<'r  market  for  the  raw  ])roducts  of  mainifacture 
which  originate  on  the  farm  and  the  improvements  in  transportation 
that  will  residt  from  manufacturing  will  benefit  agricidture.  We 
may  expect  the  growth  in  agriculture  to  continue,  but  at  a  rate  lower 
than  during  the  years  ])rior  to  1912. 

Af/riiiiltiiral  K.rti  nttifni  J'ns^ihh  mid  fn  lli  Expected.  In  the  chapter 
in  which  the  retrion  lying  triliufary  to  the  upper  end  of  the  bay  and 
lower  river  is  dcscrib(>d,  the  statement  is  made  as  to  the  area  of  land 
which  could  be  irrigated  from  fresh  water  basin  above  the  proposed 
salt  water  barrier.      These  are.'is  are  as  follows: 

Areas   Irrigable   From    Fresh   Water   Basin   Above  Barrier 

Mntsh  Iplnnd              Total 

San  Pablo  Barrier— Snn  Pnblo  Hay r>1.0()0  18.000           JtO.OOO 

Army  Point  Barrier— Siiistm  Bay TO.fKK)  a^.OOO  1G3.000 

ToJals  above  San  Pablo 121.000  141,000  2G2.000 

Delta  region  above  mouth  of  river- 
San   .Toa<inin    257.000  5S.000  .sm.OOO 

Saeramento    110.000  ;«.000  143.000 

fJrand   totals 48S.000         2.32.000         720,000 

Of  this  area,  that  above  Army  Point  is 437.000        184,000        621.000 
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Of  this  aiva,  approximately  :J60.000  acres  are  iri-igated  in  the  delta 
lejrioii.  The  aioas  aiH»uiul  Siiisim  Hay  and  on  San  I'ahlo  Bay  ai"c  sui"- 
r(iuii<li'(l  by  sail  watiT  lor  so  nuieli  ot"  tiic  summer  thai  pasture  ei-ops 
iih>iie  are  trrown  lo  a  eonsidei'ahle  extent. 

Foliowinf;  liie  liistory  of  tirowtii  ol"  Ihe  country,  il  is  I'easonahh'  lo 
expeel  that  all  ol'  the  areas  wliieh  ean  he  iri-ijiated  I'l-om  this  fresh  water 
I'asin  will  he  iiri^'ated  and  cultivated  as  rapidly  as  the  population  and 
increase  in  markets  wairant.  The  icijion  is  close  to  markets,  well  sup- 
plied with  trans|)oi'tiition  facilities,  which  will  he  hoth  hy  rail  and 
water,  has  a  climafe  suitahic  to  a  {?reat  variety  of  crops,  and  it  would 
he  only  natural  thai  such  areas  woidd  h(>  put  to  use. 

IndiislridI  Gruicih  to  lU  K.i /)( rtcd.  There  is  no  i)ossil)U'  way  of  pre- 
dicting what  increase  there  will  he  in  the  indu.strial  development  except 
that  it  will  he  larjre  and  s\d)slantial  in  character.  There  are  many 
hasic  industrial  activities  not  rei)resented  in  this  ])art  of  the  Pacific 
coast — industries  that  will  unquestionably  settle  in  this  region  when 
a  fresh  water  supply  is  assured — and  there  will  he  a  continued  iind 
more  rai)id  growth  of  the  ones  already  on  the  ground. 

Every  large  i]id\istrial  i-egion  of  the  world  has  developed  at  i)oints 
where  fresh  water  is  ahujidant  and  cheap,  and  where  facilities  for 
handling  of  raw  products  to  factories  and  carrying  the  finished  products 
to  markets  are  well  established,  and  the  rates  to  )narkets  are  reasonable. 
San  Francisco  l^ay,  being  in  the  geographical  centei"  of  the  Pacific 
coast,  is  the  natural  point  where  lai'ge  factories  will  locate.  The  fact 
that  large  cities  are  close  at  hand,  that  transportation  facilities  are 
established,  that  power  is  abundant  and  chea])  where  oil  pipe  lines  bring 
oil  from  the  fields  further  south,  and  that  the  climate  is  an  nnusually 
good  one  for  a  manufacturing  business,  are  all  important.  If  there  is 
ad(h'd  to  these  essential  conditions  a  large  fresh  water  r(>servoir,  thei-e 
will  be  no  more  favoi'al)le  location  for  manufactui'ing.  It  can  be 
expected  that  the  gi'owtli  here  will  be  as  rapifl  as  in  any  other  part  of 
the  country  and  more  rapid  than  has  been  true  at  any  time  in  tlie  ]iast 
history  of  the  state  or  Pacific  coast. 

WATER  REQUIREMENTS  OF  THE  REGION, 
Tlu'  pi'esent  watei-  rcMiuirciiieiils  of  the  region  ai'e  supplied  from  many 
sources.  Kichmond,  on  the  ui)per  end  of  San  Pablo  P>ay,  is  within  the 
East  Bay  .Municipal  rtility  Di.strict,  a  i)nblic  organization  engaged  in 
the  con.struction  of  a  water  sui)i)ly  system  from  the  Mokelumne  River. 
It  is  to  be  expected  that  this  district  will  purchase  the  distribution 
system  of  the  East  Bay  Water  Company  now  serving  the  territory,  and 
that  it  will  construct  such  additional  facilities  as  may  be  recpiired  to 
su|)i)ly  industi-ial  and  domestic  i-ecpiirements  of  the  territory.  Watei- 
from  this  system  will  be  costly.  The  charges  of  the  East  Bay  Water 
Company  average  nearly  30  cents  per  1000  gallons.  Little  if  any 
reduction  in  cost  can  be  exi)ected  from  the  utility  distri(!t  unless  a  |)art 
of  the  expense  is  raisi'd  as  taxes. 

The  smaller  towns,  such  as  Martinez,  Port  Costa,  Benicia.  Bay  Point, 
Anlioch  and  Pittsl)urg,  obtain  water  eithei-  from  wells  or  by  ])umping 
fi-om  the  river  at  fresh  water  times,  or  by  snudl  storage  reservoirs 
filled  during  flood  or  fresh  water  season.  In  all  of  these  towns  water 
is  high-priced  (the  average  price  of  water  from  the  Port  Co.sta  Water 
Company  is  about  27  cents  per  1000  gallons),  usually  of  inferior  quality 
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at  least  somo  time  of  the  year,  aiwl  there  is  no  great  supply  in  sight 
fo  take  eare  of  rajjid  increase  in  growlh  of  i)Opnlation.  In  fact  the 
growth  of  the  territory  ontside  of  the  Utility  District  nientione«l  is  to 
a  large  extent  i-estri<*te(l  l)y  its  water  snpi>ly.  Tlie  I'lility  District  can 
not  serve  the  indnslrial  plants  on  acconnt  of  the  high  cost  of  water. 

The  construction  of  a  salt  water  harrier  will  elfectively  remove  this 
deterrent  to  growth,  for  it  will  place  fresh  water  of  good  chemical 
(|uality  alonirside  of  all  of  these  towns,  and  with  the  modern  methods 
<»f  filtration  and  purification  the  water  will  he  suitahle  for  domestic 
or  any  industrial  u.se.  The  cost  of  pumping  will  he  a  small  part  of  the 
cost  of  water  fiom  any  other  known  source. 

The  industries  now  established  between  Oleum  and  Antioch,  on  both 
sides  of  the  straits,  use  1(<  million  gallons  daily  and  the  use  is  increasing 
at  the  rate  of  a  million  gallons  daily  i)er  year.  Enlargements  and 
extensions  to  these  |»laiits  will  probably  increase  this  rate  of  growth. 

Prediction  as  to  the  future  is  iiazardous.  as  much  depends  upon 
whether  or  not  a  .salt  water  barrier  is  built.  This  structure  will  greatly 
stimulate  growth  of  present  iiulusti-ies  and  will  encourage  the  establish- 
ment of  new  (mes.  11  is  within  the  bounds  of  reason  to  expect  100 
million  gallons  daily  to  be  used  by  industries  within  the  next  25  years. 

Do)iirslir  Supi)lii  for  Citirs  ami  Toinis.  Water  for  domestic  pur- 
poses is  higher  i)riced  in  San  Francisco  and  the  East  Bay  cities  than  in 
any  other  large  cities  of  America.  This  high  price  results  from  the 
difficulty  of  securing  water  in  quantities  sufKcieut  to  take  care  of  the 
rapid  growth  of  these  communities.  The  same  thing  may  be  said  of 
smaller  cities  along  Cartiuincz  Stiaits.  Water  for  domestic  use  has 
been  diflficult  to  secure,  the  price  is  hiiili.  the  (juality  is  not  good  at  all 
times.  There  is  luj  known  way  by  which  small  connnunities  can  satis- 
factorily grow  uidess  the  wafer  supply  is  ample  for  the  needs  of  their 
growing  population. 

As  an  example  of  this  condition,  the  liistoiy  of  the  Uenicia  Water 
Company  may  be  cited.  This  company  has  made  a  careful  investiga- 
tion of  the  i)ossibilities  of  securing  water,  has  drilhvl  wells  for  under- 
trround  investigation,  has  considered  storage  possibilities  in  the  hills 
back  of  the  town,  and  has  finally  been  i-equired  to  use  river  water  at 
such  times  as  this  wat<'r  is  available,  and  to  supph-ment  this  su])ply 
with  i>umps.  During  much  of  the  year  the  community  is  unable  to 
sujjply  watei-  of  a  good  (piality  without  great  difficulty. 

On  the  south  side  of  the  straits  the  water  supjjly  for  towns  of 
Crockett.  ^lartine/.  and  surrrninding  ten-itory  is  |)rovided  by  the  Port 
Costa  Water  Com]tany.  larg<'ly  fr(tm  wells  iji  the  neighborh(»od  of  Con- 
cord. Litigation  lias  r«'stricted  the  extent  to  which  these  wells  can  be 
utilized  and  this  community  will  b<'  faced  with  the  very  large  expen.se 
of  going  to  distant  points  for  jt  water  supjily  if  the  growth  of  the  towns 
continues. 

The  town  of  Pittsburg  is  supplied  frr)m  wells  and.  at  seasdus  of  the 
year  when  the  wat«'r  is  fresh,  from  the  San  J(»a(piin  River.  The  lijnit 
to  the  availability  of  tuiderground  waters  is  in  sight  aiul  Pittsburg  will 
be  placed  fn  ■_rre;it   e\|H')ise  In  sfciiie  ;i  water  siippl^    if"  llie  L'lnutli  mn- 
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tinues  to  be  as  rapid  as  it  has  been  in  tlie  past.  Similar  conditions 
prevail  at  Antioch,  wliere  protracted  lilij^'ation  called  the  attention  of 
the  state  to  the  difficulties  of  this  cnnimimit}-  carryinji'  ont  its  plan  of 
pumping:  water  from  the  river.  Since  1M20  Antioch  has  built  a  stor- 
a<re  reservoir  on  the  slo])es  to  the  south  of  the  city,  into  which  fresh 
water  i.s  pumped  durinj?  the  early  summer,  and  stored  and  used  in  late 
>ummer.  The  result  is  that  water  is  more  costly  and  of  poor  ciuality 
tor  domestic  i)urposes,  larfrely  on  aeconnt  of  the  tast(?  of  stored  water 
ill  open  reservoirs  in  brijjht  sunlight. 

The  entire  industrial  areas  alon":  Suisun  Bay  and  Carquinez  Straits 
may  be  said  to  bo  restricted  in  prrowth  on  account  of  the  fact  that  there 
is  no  easily  obtainable  supply  of  fresh  water.  The  result  has  been  a 
lestricted  rale  of  <rrowth  of  population  and  an  increase  in  cost  of  water 
to  those  Avho  are  already  in  the  cojnmnnity. 

The  salt  water  barrier,  to  a  lar.^e  extent,  will  remove  these  difficulties. 
If  the  barrier  is  located  at  the  San  Pablo  site,  the  entire  area  will  be 
cared  for.  If  it  is  jilaced  at  the  Army  Point  site,  the  entire  region 
upstream  will  be  on  a  fresh  water  lake.  The  industrial  area  below  the 
upper  end  of  the  straits  can  then  be  supplied  from  a  relatively  short 
pipe  line  heading  above  the  barrier. 

The  reversal  of  flow,  caused  by  titles  at  Sacramento,  has  endangered 
tiie  cities'  water  supi)Iy  by  causing  sewage  to  back  ui)stream.  The  bar- 
I'ier  will  prevent  this  from  occuri-ing,  as  it  will  raise  low  Avater  at  Sac- 
lamento  and  prevent  upstre<im  tlow. 

SURVEY  OF  REGION  AFFECTED  BY  SALT  WATER 

The  region  affected  by  salt  water  includes  the  area  from  the  lower 
md  of  Carqninez  Straits  up.slreara  to  Isleton  on  the  Sacramento  River, 
Wakefield  Landing  on  the  San  Joaquin,  and  Mansion  House  on  Old 
Iviver.  Tt  includes  Carqninez  Straits,  Suisun  Bay,  and  appi'oximately 
one-half  of  the  delta  on  the  San  Joaciuin  and  Sacramento  rivers.  San 
I'ablo  Bay  is  of  course  affected  but  salt  water  is  more  nearly  a  natural 
condition  in  that  body  of  water.  Indirect  effects  are  experienced  in  all 
parts  of  the  watershed  draining  through  Carquinez  Straits  and  the  Bay 
region  and  cities  which  have  commerce  with  these  industrial  and  agri- 
'ultnral  areas.  The  ])roblem,  in  fact,  is  one  which  interests  all  of  Cali- 
fornia, for  the  prosperity  of  this  industrial  region  and  the  prospective 
L'rowth  of  this  country  in  some  measure  affect  the  entire  area  engaged 
Ml  agriculture  or  trade  in  this  part  of  the  Pacific  Coast. 

The  region  directly  affected  by  the  recent  invasion  of  salt  water 
includes  the  cities  and  towns  of  Oleum,  Crockett,  Port  Costa,  Martinez, 
r.ay  Point,  Pittsburg  and  Antioch  on  the  south  side  of  the  straits  and 
Suisun  Bay,  and  Valle.jo  and  Benicia  on  the  north  side.  Salt  water 
'Xfends  as  far  upstream  as  Rio  Vista. 

The  estimtaed  j)opulation  of  these  towns  and  outlying  territoi-A-  is  in 
excess  of  30.000. 

Industries.  The  important  industries  located  along  the  Sfiviits  of 
('ar(niinez  and  Suisun  Bay  are  as  follows: 
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INDUSTRIES 

L'.\K<;i   IM,/    SlUAlTS. 

Lfjt  Bank:  Town 

1 — I'liion  Oil  C'tiiiiimn.x   Oleum 

IteiiniiiK.  (asiiiK  and  sliippiiig  ix'trolouin  products. 
- — Solby  SnioliiiiK  &  I^oikI  ronipimy SpIIi.v 

HriiiK-li  of  Aincriciiii   SiiifltiiiK  &  R«'fiiiin({  Co. 

Smelt iiiK  iind   rcliniiiK  noii-fcrroiiK  metals. 
3 — C'aliforiiia-lliiwaiiaii    SiiKar   ("oiupaii.v (.,' rocket t 

SuKar   reliiH-rifs.   laiRfsl    in   world.  o.OOO.CMH)  lbs.  ii  da.v. 
4 — Port  (\)sta  Brick  Company I'ort  CoHta 

Makers  of  brick,  etc. 
5 — Cirain  Warelionses Port  Costa 

Storing,  cleaninn.  shippinK — principally  barley, 
(i — Petroleum  Products  ( 'onipany .Martinez 

Petroleum   i)rodncts. 
7 — Mountain    Copper   ('ompany .Martine/ 

Coi>per  smelt iiiK  and  retining,  fertilizerK. 
S — Shell   Oil  Company Martinez 

UeliniuK  and  slii|)pinK  petroleum  products. 
!>-    Southern    I'a<-iti<-  Company 

OperatiiiK  railroad  and  ferrii's. 

Iliilht   Blink: 

1() — Mare  Island  Navy   Yard Vnllejo 

Repairs  and  construction  of  naval  sbips. 

1 1      Sprrry    Flmir  ( 'ompauy Vallejo 

Millin;;  of  wheat  and  other  grains. 
T2 — lienicia    Parracks  aiul  Arsenal Benicia 

r.  S.  Army  stores. 
lS--Knllman-S:ilz   Tannery Benicia 

I, en  I  her. 

SuisTN  Bay 
/>«'//  litiiik:  Toirii 

1  -  -Associale<l    (Ml    Comi>any Avon 

Refining  and  jiackinR  for  shipment  petrolenm  products. 

2— Coos  Bay  Lumher  Company Bay  Point 

.Manufacturing  and   wholesale   lumber:    large   st<irag<'   T.'.tMMl.tMMi 
K.   B.   M. 

'.i — Pacitic  Coast  Shipbuilding  Company Bay  Point 

Ship  building — steel  and   iron   products. 

4 — (ieneral  Chemical  Company Nichulh 

Large  manufacturers  of  heavy  chemicals. 
r> — -San  Francisco  iSc  Sacramento  R.-iilroad  Company 

.\fost   I iiiporluiit  from   J'Hlnhiirfi  to  Atiliocli  : 

ti-  Booth  Cannery  Company Pittsburg 

Canners  of  fish,  fruit  and  vejtetables. 

7 — Ilickmott    Cannery   Conii)any Pittsburg 

Fish,  fruit  find  vegetables, 

S — Para  nine  Company   Pittsburg 

Paper  bo:ird. 

0 — Creal  Western  Electro  (Chemical  Company Pill.sburg 

Diversified  heavy  chemicals. 

1(1-   Redwood  Mantifacturing  Company Piii-liint 

Redwood  pipes  and  tanks  and  other  productH  of  redwood. 

11--Columbia    Steel   Company Pittsburg 

Steel   products. 

PJ      I'ioncer  Rubber  ('(unpany Pittsburg 

Ceneral    rubber   products. 

la-ll.   W.  .lohiisManville  ('(uupany Pittsburg 

.Magnesium  and  asbesto.s  building  B|>ecinltie8. 
14 — Santa   Fe  Railroad  CompaDy 
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Industries  in  Richmond  and  along  the  shores  of  San  Pablo  Bay  are 
as  follows : 

Ijcfi  Hank — licloic  Carquincz  Straits:  Touit 

1 — rulifoniia  Cap  (.'oin|'!i"y Steg*- 

Caps  for  (U'toiiatiiis  high  explosives. 
2 — Stauffor  Cheiiiitul   Company St«;ge 

Bulk  fluMiiical.s  Iroin  crude  ores. 
.">• — .M<>tfi>ii<>litaii    ^[:it<-li    Company Stetjc 

Matches. 
4 — Pullnum    Manufacturing    Company Richmond 

({enoral  .shops,  repairs  and  construction  of  cars. 
5 — Santa  Fc  Railroad  Company Richmond 

(Jcncral  shops,  i-cpairs  and  construction  of  car.s. 
6 — Standard   Sanitary    Mfg.   Coini^any Richmond 

rorcclain   and   enamel   plumbing  fixtures. 

Distribution  of  other  porcelain  and  enamel  ware. 
7 — Cert  a  in  teed   Products   Company liichnuind 

Rooting  and   paints. 
S — Republic  Steel  Package  Company • Richmond 

Metal  containers,  principally  drums  for  oil  and  gasoline. 
0 — Standard  Oil  Comi)any Richmond  Point 

Refining  and  shipping  of  petroleum  products. 
10 — Philippine  Refining  Corporation Richmond   I'oinf 

Refining  copra  and  other  vegetable  oils. 
11 — California  Wine  Association Winehaven.  Richmond  Point 

Formerly  largest  \vinei*j'  in  world  ;  industrial  alcohol. 
12— (Jiant    Powder   Company Giant 

Dynamite  and  other  explosives. 
13— Hercides  Powder  Comi)any .__ Hercules 

Dynamite,  T.X.T.  and  other  exi)losives. 

The  luajorily  of  these  establishments  alon*?  the  Straits  and  Siiisim 
Bay  produce  larj^e  outputs  of  material  and  are  in  the  class  ordinarily 
called  "heavy"  industries.  They  produce  jiroducts  essential  to  modern 
life  both  in  peace  and  Mar  times.  Steel,  iron,  petroleum  products  of 
all  kinds,  chemicals,  fertilizers,  powder  and  fuse,  leather,  brick  and  tile, 
flour  and  feed,  lumber  and  lumber  products,  ships  and  boats,  sugar, 
fish  and  canned  goods  are  produced  in  very  large  ([uantities. 

A  survey  of  tlie  [)lants  l)etween  Oleiuu  and  Antioch  shows  an  annual 
production  in  1!)27  of  ])roducts  valued  at  $200,000,000.  The  increase  in 
annual  outptU  is  large  and  the  growth  has  been  regular.  The  first 
large  factory  to  establish  in  this  territory  was  the  Sugar  Company  in 
1907.  The  period  up  to  1920  was  an  active  one  in  growth,  but  since 
salt  water  troubles  became  so  prominent  only  one  new  plant  of  large 
<;ize  has  located  here. 

P"'reight  in  and  out  of  this  district  by  rail  and  water,  directly 
attril)utable  to  these  i)lants,  approximated  14,000,000  tons  in  1927. 
Three  railroad  systems  .serve  the  t(>rri1ory.  Vessels,  both  rivei'  and 
ocean  going,  handle  much  freight.  Oil  pi])e  lines  from  the  fields  in  the 
San  .Ioa(piin  Valley  deliver  oil  to  the  refineries,  to  large  tank  farms  for 
storage,  and  to  vessels. 

Expenditure  for  electric  power  by  these  industries  was  $800,000  in 
1927.  Electric  power  is  funtished  by  the  Pacific  Gas  and  Electric 
Company  and  the  Great  Western  Power  Company.  The  use  of  power 
increases  every  year.     Power  rates  are  the  same  as  in  the  Bay  cities. 

In  1927  tlie.se  plants  employed  on  an  average  of  H.lOO  i)ersons,  the 
aiuiual   i)ayroll   amounting  to  $1;"), 000. 000.     Comparatively   little  .sea- 
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soual  employment  is  found — most  of  the  factories  run  fairly  constantly 
tlirou}?h  the  year.  Tlie  population  depndent  upon  the  factories,  usinj; 
a  ratio  of  4  to  ],  is  34,000. 

The  industrial  territory  on  San  Faljlo  Bay  below  Oleum,  in  Contra 
Costa  County,  is  nearly  as  larjre  as  the  district  described  above.  If  the 
entire  "waterfront  area  in  Contra  Costa  County  is  considered,  wo  find 
the  annual  products  to  be  $515,000,000;  the  number  of  employees  to  be 
17.000;  the  annual  payroll  $29,000,000. 

The  industries  between  Oleum  and  Antioch  now  use  10,000.000  gal- 
lons of  water  a  day.  The  annual  increa.se  is  10  i)er  cent,  or  a  million 
prallons  a  day.  All  of  this  water  is  pumjied  from  tide  water  level  when 
there  is  fresh  water  in  the  stream,  but  some  of  the  factories  use  wells 
durinj;  the  salt  water  period.  Draft  uj)on  tlie  frround  water  is  causing 
a  ehaufre  in  the  quality  of  nuiny  wells  by  drawiutr  in  salt  water.  Tliere 
is  a  definite  limit  to  the  amount  of  water  which  may  be  drawn  from 
underj^rouiid  sourcc^s,  and  it  is  aj)par('nt  that  tliis  limit  has  been  reached. 

Factories  en<;a<red  in  the  production  of  large  (pmntities  of  "heavy" 
products  ordinarily  locate  where  fresh  water  is  abundant  and  can  be 
had  at  the  co.st  of  i)U)npin<r.  New  plants  .seldom  loeate  under  any  other 
conditions  and  when  tliere  is  a  choice  between  localities,  the  one  where 
water  is  abundant  and  cheap  is  .selected,  providing  the  other  factors 
which  control  locations  are  the  .same.  There  is  only  one  place  on  the 
coast  of  Calit'oi'iiia  where  such  condition.s  existed  in  the  past — the  upj)er 
bay  and  lower  river  country.  Industries  now  locateil  there  expected  to 
obtain  water  by  pumping  direct  from  tide  levels,  and  tlie  change  brought 
about  by  the  invasion  of  salt  water  has  added  to  expense  of  ojieration 
and  has  discouraged  incirase  in  j)lants  Mliich  involve  increased  use  of 
water. 

There  is  great  need  of  i-estoration  of  the  favorable  conditions  of  fresh 
water  which  formerly  existed  in  this  region.  New  industrial  estab- 
lishments will  be  attracted  by  abundant  fresh  water.  If  Califoriiia 
does  not  provide  such  facilities,  northern  cities  will  offer  greater  induce- 
ments and  many  industries  will  locate  Pacific  Coa.st  branches  in  these 
northern  cities.  There  are  in  these  other  states  large  areas  of  land 
wlier(>  pure,  fresh  water  is  abundant  and  may  be  had  fi»r  the  cost  of 
pumping  from  permanent  lakes  or  streams. 

Kates  for  water  in  California  cities  are  higher  than  in  the  north,  as 
is  shown  in  the  following  table: 

Cost  of  500,000  Gallons  of  Water  Per  Month 

San   Francisco ?157  5(5 

Oakliind    KJl  71 

I/<i.s    An(;i'l<'s    7L'   I'l 

Stockton    54  rA) 

Portland    44  11 

Seattle .'{li  !M 

Th»!  recent  di.sa.ster  to  lios  Angeles'  St.  Francis  Ham  will  probably 
result  in  an  increa.se  in  water  rates  in  that  city.  Proposals  have  beeii 
made  to  increa.se  the  base  rate  from  5  cents  per  100  cubic  feet  to  18 
(icnts.  If  this  projiosal  is  carried  into  effect  the  rate  for  500,000  gallons 
in  the  above  table  will  be  nearly  $120. 

llardne.vs  of  water  is  another  factor  in  which  northern  cities  have  an 
advantage  over  the  j^ublic  supplies  in  ('alifornia  cities.  Hardness  is 
undesirable  in  water  for  cither  domestic  or  in<lustrial  uses — in  some 
clnssps  of  industries  hard  water  must  be  treated  before  use. 
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The  comparison  below  will  show  the  relative  hardness  of  public  water 
snj)plies  of  Pacific  Coast  cities: 

Hardness  in  City  Water  Supplies 
llanlni\ss   as   Calcium    Carbonate,    Parts   Per    Million. 
(Krom  Water  Supply  Pai)er  496) 
Maximum      Minimum        Averajie 

Sun   Fraiu-isoo 16G  83 

Oakland 181       Reservoir    and    wells. 

Stockton    nOO       Wells. 

Sacramento GO       River. 

Los  Angeles 163       Owens   River. 

251       Los  Angeles  River. 

Portland.  Oregon '22  0  9 

Seattle.  Washington 33  14  23 

'Pile  su|)iily  of  Sacraiiieiito  iii)pi'oxiiiiates  tlic  luirdiiess  of  wfiter  that 
will  be  retained  above  a  salt  water  barrier.  The  ({uality  of  water 
T-escrvoired  above  the  bariier  will  be  better  tlian  any  other  city  supply 
ill    California   sliown. 

Hardness  may  be  partly  removed  from  water  in  modem  purification 
plants.  At  Columbus.  Ohio,  water  with  avera<i:e  hardness  of  272  parts 
per  million  was  reduced  to  i)7  i)arts  at  a  cost  of  Ireatment  of  2.45 
cents  ])er  1,000  jrallous.  ( Proceed iii^^'s  of  Amerieaii  Society  of  Civil 
l']n<rineei-s,  February,  lf)2S.) 

One  of  the  needs  of  California  toda\-  is  a  rresh  water  reservoir 
around  whicli  factories  can  be  located  with  assurance  of  a  ])ermanent 
supply  of  pure  water.  I'l-obably  no  sinjrlc  accomplishment  in  the 
const  ruction  i)ro^'ram  now  under  discussion  will  do  more  toward  the 
oeneral  proofress  of  the  state.  More  factories  mean  jireater  ]K)pu]ation 
and  more  local  markets  for  ajiricultural  produce  and  amelioration  of 
tlie  o-eneral  level  of  ])rosj)erity  of  the  stale. 

A  salt  water  barrier  at  San  Pablo  or  Army  Point  will  remove  the 
obstacle  now  deterrinp:  the  location  of  new  industries  in  this  region. 
It  will  remove  the  cause  of  added  ex|K'nse  to  the  i)resent  plants  and 
will  encourage  their  nu)re  rapid  groAvth. 

Besides  great  quantities  of  Avater,  large  industries  reciuire  cheaj) 
power,  efficienr  transportation  facilities,  both  by  rail  and  water,  and 
a  good  climate  attractive  to  labor.  The  lower  river  and  upper  bay 
region  lack  only  water.  The  .salt  water  barrier  will  sii|)ply  this  single 
deficiency.  If  the  barrier  is  not  built,  California,  without  doubt, 
will  lo.se  many  important  factories. 

Shipping  Inf firsts.  San  Frauci.sco  Pay  and  llie  rivers  divined 
through  Carquine/  Strait  are  used  by  l)oats  engag«'d  in  liver  and 
bay  tratitic  as  well  as  ocean-going  vessels.  At  the  present  time  \\un-v. 
is  a  large  amount  of  river  and  bay  traffic  between  Stockton,  Sacra- 
mento and  inunerous  delta  landings  and  the  cities  around  the  bay. 
During  parts  of  the  year  the  river  traffic  extends  beyond  Sacramento 
and  up.stream  from  Stockton.  Ocean-going  vessels  land  at  (-arquinez 
Strait  ])oints,  Bay  I^oiut,  Pittsburg  and  intermediate  ports.  Traffic 
liy  water  is  on  the  increase. 

Tables  H,  7  antl  S.  in  this  report.  ,t>ive  the  toiina}:e  ;ind  valiu-  of 
freight  carried  by  water. 
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I'ro.jtH'ts  for  thr  improv«Mii(»nt  oF  navijiatioii  above  Caniuiiic/,  Si  rait 
lui\<'  Ix'cii  approved  by  conjrross  and  the  ^vo^U  of  ac'fniirin<r  rijrlits  ol' 
way  ill  |)roi)ai*atioii  for  drod^rin^  is  nearly  eomploted.  Two  projects 
have  been  approved:  First,  the  dred'rin<r  of  the  channel  thron<rh  Suisnii 
r>ay  to  provide  2(i  feet  of  water  for  navijjation  i)urj)oses  tiiron^di  this 
bay,  antl  seeond.  the  Stockton  deep  eliannel  which  will  |)rovide  2(i  feet 
of  water  to  Stockton. 

Projects  for  deepeniiiji'  and  rejrnlatin!.'^  water  ilepths  for  Sju-raiiiento 
Iviver  navijration  are  nnder  consideration.  A  system  of  dams  for 
controlling'  levels  at  low  flow  has  been  pro|)osed,  ihonjrh  not  yet  adopted 
by  act  of  con<rress.  The  present  project  provides  7  feet  of  water  to 
Sacramento.  4  feet  to  Colnsa.  and  with  provision  for  M  feet  as  far 
ii|)stream  as  Chieo  Landinjr.  Practical  navi<ration  upon  the  npj)er  Shu 
Joatpiin  is  now  limited  to  the  head  of  tide  water,  thoufjh  if  the  project 
of  the  state  for  canalization  of  the  San  .Ioa(piin  nnder  the  "('o<trdinated 
]>lan  for  dcvelojiment  of  water  resources"  is  carried  out.  navitrati(»n 
will  be  practical  to  ])oints  far  above  any  places  i-ee.-iitly  reached  by 
boats. 

Water  liansportation  is  available  to  all  of  the  islands  ;iiid  reclaimed 
lands  in  the  delta  i'e<.'ion,  and  nearly  all  of  the  ajrricultui'al  produce 
u'l-own  in  this  conntry  is  ship])ed  to  market  by  boat. 

Tides,  currents  and  salt  water  ])henomcna  in  the  npper  bay  and 
lower  river  rejrion  are  important  to  shi|)pin;;  interests  for  several 
reasons:  Fii-st  and  foremost  is  th(>  fact  that  the  presence  of  salt  water 
has  retarded  jirowth  and,  if  continued,  will  decrease  the  a^rricnltnral 
prodnctivity  of  this  re^'ion.  Second,  and  no  less  important  to  shipping' 
interests,  is  the  fact  that  the  iiulnstrial  re<i:ion  alon«:  Snisnn  liay  and 
('anininez  Strait  is  held  back  in  its  natnral  <rrowth  by  the  menace  of 
salt  water.  The  water-carried  tonnaue  in  and  out  of  this  indnstrial 
area  is  larjre  and  is  on  the  increase.  The  com|)letion  of  the  deep 
water  channel  will  jrive  a  stimiilns  to  commerce  by  watei-. 

The  natnral  resnlt  of  a  salt  watei-  barrier  would  be  to  increase  \ryy 
rapidly  tin-  industrial  territory  and  there  would  be.  in  conscipience. 
mnch  more  frei<:ht  to  be  moved,  a  larjrer  popnlatioii  t(»  be  served,  and 
a  tremendons  increase  in  shipping;.  The  effect  will  be  noticeable  on 
both  bay  and  river  boats  and  npon  occan-^'oinjr  trafiic. 

The  |)lans  for  a  salt  water  barrier  provide  for  locks  .so  that  vessels  may 
have  nninterrnpted  access  to  the  fresh  water  basin  above  the  barrier. 
As  discnssed  later,  ttie  Younfr  report  considers  tliorou<rhly  the  slii]>pin'r 
business  and  the  plans  jn'ovide  for  locks  of  at  least  two  sizes — one  for 
small  vessels  and  the  second  for  larjrc  vessels,  l^ocks  are  desijrncd  to 
provide  for  fntnre  increase  in  traffic,  both  in  size  and  amoniit  of 
n-alTfic  and  depth  of  drafts. 

'I'ides  and  currents  now  canse  a  loss  of  time  to  the  ship|>infr  interests 
and  necessitate  special  provisions  and  frreatei-  care  in  the  handlinfr 
of  vessels,  jnii't icniarly  in  the  rajnd  currents  in  the  Canpiinez  Strait 
region.  A  barrier  will  i)rovide  for  a  constant  water  level  above  the 
structure  excejjt  dnriji^'  periods  of  flood,  which  will  reduce  the  currents 
to  rnie  direction  only,  and  that  downstream,  and  will  facilitate  the 
movement  of  ves.sels  by  reducinvr  the  lime  now  consumed  by  bucking' 
;.dv»'rse  currents.  TIk-  .ibilily  lo  do«'k  wilhoiit  ciirrenls  is  nii  ;idi|it ioiial 
value  to  ships. 
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It  is  5ren(M'<illy  n^'rcod  by  iuivi<i;ition  inlcrj'sts  tlint  tlicre  is  sonic 
benefit  in  sca-jroinp;  vessels  (loekin*:  in  i'l-esli  Avater,  in  the  destruction 
of  jjrowths  of  salt  water  whieh  elin<r  to  the  bottoms  of  the  vessels  and 
rediiee  their  speed.  Oeean-jioinji:  slii|)i)injr  enterin^i-  the  fresh  watei- 
basin  above  the  barrier  will  have  the  benefit  of  this  eondition. 

Sediment  carried  by  the  river  waters  into  Suisun  and  San  Pablo  bays 
adds  to  the  difficulties  of  navi<ration  and  causes  annual  expenses  in 
its  removal.  Debris  from  hydraulic  minin<r  is  one  ol'  the  principal 
sources  of  such  hindrances  to  navi<ration.  The  i-ivers  which  enter 
Suisun  r>ay  brin<i'  to  salt  water  each  year  a  portion  of  the  debris 
deposited  in  stream  channels  in  years  of  unrestricted  miniii};.  From 
the  best  information  available,  it  is  ])robable  that  the  peak  of  move- 
ment of  debris  has  passed  out  of  the  rivers  and  is  nu)vin<i-  throu<>li 
Xui.sun  and  San  Pablo  bays  en  route  to  the  ocean. 

What  effect  the  salt  water  barrier  Avill  have  on  the  nu)vement  is 
important  from  the  standpoint  of  navijiation  interests.  Studies  which 
furnish  information  on  the  i)roblem  have  been  made  .several  times  in 
the  past  twenty-five  years.  The  brief  statenuMit  below  disscusses  these 
investigations. 

In  19()()  the  writer,  then  in  the  emi)loy  of  the  United  States  Keclama- 
tion  Service,  made  a  study  of  the  sediment  carried  by  many  important 
.streams  in  the  west.  The  results  are  in  part  published  in  Water 
Supply  Pajjcrs  Xos.  274  and  2'M.  The  investi<>atioii  had  in  ))art  the 
determination  of  the  amount  of  sediment  carried  in  streams  that  mioht 
be  lod<red  in  stora^M'  reservoirs.  At  tiie  time  this  study  was  under- 
taken, experimental  work  was  carried  on  to  determine  methods  of  field 
and  laboratory  work.  Sam|)lin<r  a])paratus  was  desijjned  and  tested 
to  permit  tlic  collection  of  .sami)l''s  at  any  depth.  The  use  of  this 
api)aratus  indicated  that  the  problem  resolved  itself  in  two  pha.ses — 
suspended  silt  and  sand  rolled  alonjr  the  bottom.  The  suspendecl  silt  was 
found  to  be  very  fine  and  to  remain  in  sus|)ension  a  lon<r  time.  It  is 
moved  as  the  watei-  moves  and  in  the  tidal  i)ortioiis  of  the  stream 
renuiins  in  siispiMisioii  durinji'  the  tidal  movements. 

Samples  collected  daily  during-  ]!)()().  a  12.')  per  cent  i-un-olT  year  with 
heavy  floods,  jrave  an  averajre  silt  content  (weighed  for  flow)  of  04..") 
parts  ])er  million  by  wei<;lit  or,  for  silt  wei<ihiii<r  HO  i)oiinds  j)er  cubic 
foot.  O.OHl  eiibic  yards  ])er  acre-foot.  In  lilOH,  a  07  per  cent  run-oH" 
year,  the  averajre  silt  content  Avas  H.5  parts  per  million  by  Avei<rht  or 
0.106  cubic  yards  per  acre  foot.  The  total  suspended  silt  in  ]90() 
was  2.:}00.()0  eubic  yards;  in  1908  it  was  1,.').")0.()()()  eubic  yards. 

The  jrreater  i)art  of  this  material  continues  in  suspension  until  the 
bay  is  reached,  where  slow  currents  permit  a  part  of  it  to  drop  to 
the  bottom.  Floceulation  from  salt  water  to  some  extent  eiu-ourajics 
the  dei)osition. 

A  salt  water  bai'i-io-  will  have  the  ell'ecl  of  improvinj:-  conditions  as 
alVeeted  by  the  dei)osition  of  the  suspended  silt.  Fresh  water  above 
the  barrier  Avill  remove  the  effect  of  salt  water  floceulation  above  the 
structure  and  there  will  be  a  jrreater  tendency  for  the  silt  to  be  carried 
lower  than  und<'r  present  conditions.  As  it  is  now.  the  floceulation 
commences  in  Suisun  Pay  or  a1  the  first  point  where  fresh  water  and 
salt  water  mix.  Eif,dity  per  cent  of  tlic  sediment  is  carried  in  the  flood 
months,  at  times  when  the  barrier  •.'ates  will  be  opened  and  the  currcnl 
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iibo\f  the  barrier  is  lii<rlu'st.  In  these  periods  tJie  tendency  will  bo  for 
sediment  to  be  carried  throiiy:li  the  barrier  with  less  deposition  in 
Suisnn  Bay  than  under  natural  conditions. 

llelow  the  barrier,  where  fresh  and  salt  water  mix,  there  will  be 
the  same  tendency  fop  de])«)sition  and  tloeculaiion  that  now  exists,  the 
only  inii)ortaiit  ditferenee  beinj;  the  decreased  tidal  movements  due 
to  the  ban-ier.  There  is  no  reason  to  expeet  any  frreat  ehanj^e  in 
conditions  from  tiiose  now  found.  Sediment  moves  to  a  lar<re  ext^^nt 
in  Hood  periods,  so  tlial  any  accumulations  which  are  deposited  in 
low  flow  ])eri(»ds  or  in  years  of  liy;ht  run-off  are  swept  away  in  flood 
years.  Fine  sediment  which  enters  the  sireams  pj-obably  will  not 
jrreatly  chanfjre  in  amount  in  future  years,  as  the  fine  materials  orijrinat- 
inj;  in  former  hydraulic  miiiintr  operations  are  on  the  (lecrea.se.  Storage 
reservoirs  on  tlie  headwaters  will  tend  to  trap  sedinu'ut  and  fuiiher 
reduce  tiie  load  that  will  arrive  at  tide  waters.  On  the  whole,  tin- 
barrier  will  ]ti'obabIy  benefit  rather  tlirin  harm  the  navijration  interests 
so  far  as  it  affects  suspended  silt. 

Sand  and  coarse  debris  rolled  alon<;  the  stream  bottom  nmke  uj)  an 
important  but  unknown  part  of  the  total  stream  load  of  sediment. 
Estimates  by  tlie  writer,  made  in  190;'),  indicated  that  the  equivalent  of 
from  10  to  20  ])er  cent  of  the  .suspended  load  was  carried  alonf?  the 
bottom.  In  a  recent  study  of  silt  in  the  Colorado  River  (TT.  S.  Dept.  of 
Apriculluri'  Teehnieal  Hulletin  No.  G7),  the  e.Ntimate  is  made  that  in 
that  stream  sO  per  cent  of  the  silt  is  in  siispension  and  20  j)er  cent 
carried  as  bed  load.  Tliout;h  the  actual  fpiantity  may  be  in  doubt, 
there  is  no  quoition  but  that  the  stream  bed  at  Sacramento  and  below 
bas  been  lowering:  in  recent  years — an  indication  that  the  burden  of 
debns  from  the  old  liydraulic  mines  is  decreasing. 

Sand  and  gravel  along  the  stream  bed  do  not  move  at  ordinary  flows 
but  only  when  the  stream  is  in  flood.  The  barrier,  therefor,  will  have 
little  or  no  retarding  cfTect  upon  the  movement  of  sediment  carried 
along  the  bed,  for  in  times  of  flood  the  flow  in  all  practical  consideration 
will  be  unobstructed  and  the  downstream  velocity  wil  be  practically  the 
same  as  without  tlie  barrier.  The  bed  load  will  move  as  it  now  does, 
or  at  least  will  move  as  it  would  if  the  barrier  were  not  jjresent. 

Structures  in  Water.  The  teredo  and  other  varieties  of  marine  life 
which  destroy  wood  have  b(>en  noticeably  active  in  San  Francisco  Bay 
and  adjoining  waters  since  about  li'H.  Brior  to  that  time  all  wharves, 
docks  and  other  structures  in  water  in  the  upper  bay  country  were 
built  of  untreated  ])il(>s  and  the  lives  of  the  structures  were  very  long. 
About  1!>14  the  teredo  becauu*  active  and  in  the  dry  years  which  fol- 
lowed BUT  jiractically  all  wood  structuies  in  water  below  Anti(»ch  were 
destroyed.  The  Marine  IMlijig  Committee  estimates  that  $2r),000,000 
danuige  was  done  in  this  period.  Of  this  sum  .several  million  dollars 
rejiresent  damage  in  the  territory  ujistream  from  Richmond.  Here  the 
invasion  of  the  teredo  is  encouraged  on  account  of  the  encroachment  of 
.salt  water.  In  earlier  periods  fresh  water  was  present  each  year  long 
enough  to  i)revent  wood-destroying  animals  establishing  themselves. 

Many  of  these  structures  liave  not  y«'|  been  replaced.  Those  \\hich 
have  been  replaced  have  been  largely  of  creosote  or  other  treated  piling 
;if    ;iii   ;i(l(lit  idiKil   .-nst   f.\iT  imlr'-ated   fimber.     No   form   of  treatment 
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<,'ives  poniwineiit  protect  ion  but  reduces  the  activities  of  boring  animals 
and  longtliens  the  life  of  timber. 

The  cost  of  structures  built  of  timber  is,  therefore,  greatly  increased 
over  what  it  was  ]n-ior  to  the  invasion  of  salt  water  in  the  upper  bay. 
Where  concrete  is  used  an  additional  increase  in  cost  also  occurs,  for 
concrete  to  be  placed  in  sea  water  has  to  be  of  much  better  quality  that 
concrete  suitable  for  fresh  water  conditions.  The  ordinary  mix  of 
concrete  for  sea  water  contains  approximately  two-thirds  of  a  barrel  of 
cement  per  cubic  yard  in  excess  of  that  considered  good  quality  for 
fresh  water  conditions.  On  this  account  alone  concrete  work  costs  at 
least  $2.00  a  yard  more  due  to  the  salt  water  invasion. 

Under  the  present  conditions,  all  future  structurCvS  to  be  erected  in 
this  region  must  be  built  to  resist  teredo  and  other  boring  animals  and 
salt  water.  The  increased  cost  of  wharves,  docks,  bulkheads,  and  all 
similar  structures  in  water,  will  approximate  20  to  25  per  cent  more 
that  if  fresh  water  were  present.  The  construction  of  a  barrier  to 
prevent  the  encroachment  of  salt  water  will  greatly  simplify  such  con- 
struction woi-k  and  will  reduce  the  cost  under  present  coiulitions. 

Corrosion  of  Pumpa,  Pipinrj  and  Equipment  from  Salt  Water.  Steel 
and  iron  are  corroded  more  rapidly  in  brackish  or  salt  water  than  in 
fresh  Avater.  Experiments  indicate  that  unpainted  steel  or  iron  lasts 
from  two  to  ten  times  as  long  as  fre.sh  water  as  in  bracki.sh  or  salt  water. 
This  means  that  all  gates,  jiipes.  pumps  ;uul  other  i)ails  of  structures 
in  water,  or  in  industrial  establishments  where  water  is  used,  must  be 
pointed  frequently  or  they  will  corrode  more  rapidly,  require  more 
frequent  replacement,  and  cost  more  to  operate  than  where  fresh  water 
is  present.  In  tlie  large  industries,  such  as  oil  refineries,  steel  mills  and 
plants  where  large  amounts  of  cooling  water  are  used,  this  becomes  a 
very  important  factor. 

Accurate  estimates  of  the  cost  of  salt  water  due  to  corrosion  alone  are 
difficult  to  make.  ]\Ir.  C.  W.  Schedler,  of  the  Great  Western  Electro 
Cheuucal  Company  of  Pittsburg,  Califoniia,  estimates  that  there  is  a 
mininmm  of  three  million  dollars'  worth  of  e(iuii)ment  located  in  the 
|)lants  between  Crockett  and  Antioch  being  seriously  depreciated  by 
the  presence  of  salt  water.  The  normal  life  of  this  equipment  is  twenty 
years,  or  a  depreciation  of  $150,000  a  year.  :\Ir.  Schedler  estimates 
that  the  salt  water  conditions  of  1924  caused  a  depreciation  twice  as 
fast  as  ordinarily.  The  loss  between  Crockett  and  Antioch  in  that 
year  is  a  cash  lo.ss  of  $150,000. 

Conditions  nearly  as  bad  as  1!»24,  so  far  its  these  industries  are  con- 
cci-n<'d.  occurred  in  ]920  and  again  in  192(i,  and  in  each  of  the  years 
l)ct\veen  there  is  some  increa.se  in  coi-i-osion  from  salt  water.  Conditions 
in  the  future  olTcr  little  promise  of  improveimmt,  iind  the  prohaliility 
is  that  uidess  a  barrier  is  constructed  the  present  industrial  plants 
alone,  without  tonsideration  of  future  extensions  or  new  plants,  will 
suflVr  an  annual  Io.ss  from  salt  water  in  excess  of  that  experienced 
in  the  past. 

Estimates  by  the  writer  in  the  territory  from  Oleum  to  Antioch,  on 
both  sides  of  the  channel,  indicate  a  loss  from  salt  water  corrision  in 
exci'ss  of  that  made  by  Mr.  Schedler.  The  writer  is  of  the  oj)inion  thai 
the  average  annual  loss  api)i<»xiiiiates  $:U)().0()0  a  .\car  in  the  jilants  now 
(operating. 
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Railroarls.  Tlic  luitural  and  most  feasible  direction  of  travel  north 
to  south  is  across  ('aif|uiii(V  Str;iit  for  both  vehicular  aud  rail  traffic. 
At  the  present  time  all  railroad  tians|)ortation  is  liandled  by  boats. 
Four  lines  ttf  Ijoats  eariy  freight  and  |)a.s.sentrers  aero.ss  tliis  waterway. 
A  year  ago  tl'<'  first  bridge  w;is  b»ii|t-  -tI'Mt  across  ('arc|uine/.  Strait  -for 
vehicular  ti'atlie  only. 

The  Southern  Pacific  Company,  the  greatest  railroail  system  in  Cali- 
fornia, has  studied  a  plan  of  bridging  Car<piinez  Strait  for  many  years. 
It  is  understood  that  a  more  active  study  of  tiiis  |)roblem  is  now  going 
on  than  in  an\  time  in  the  past,  and  that  prospects  are  good  for  the 
railroad  to  cany  out  such  a  d"velopment. 

The  San  Francisco-Sacranu'nto  Railroad,  whicli  cro.s.ses  the  channel 
near  the  upper  end  of  Suisun  I'ay.  at  one  time  ac(juired  a  i)ermit  to 
build  a  bridge  at  this  point.  The  traffic  carried  by  the  company  did 
not  warrant  such  ;i  heavy  exjxMiditnre  at  fluit  time,  but  recently  the 
control  of  this  coad  iuis  been  ac<piired  by  tlie  Western  Pacific  Kailroad 
Company,  and  it  is  lil«'ly  that  a  large  development  of  this  transportation 
eomi)any  will  take  place  in  the  near  future. 

Any  l)arrier  built  to  hold  back  tide  water  can  lie  easily  arranged  to 
act  as  a  bridge  for  rail  and  vehiciilar  traflfic.  In  the  Young  report,  a 
part  of  which  is  <pioted  latei-.  estimates  of  the  cost  of  providing  such 
a  barrier  with  a  bridge  are  given. 

Two  applications  liave  been  recently  filed  with  the  county  board  of 
supei'visors  of  Contra  Costa  County  for  a  bridge  permit  across  the  bay 
region  in  the  iieighborlio:id  of  Kiehmond.  the  estimated  costs  being  from 
i!«9.()()().()()0  to  nearly  $•_>().()()( ).()()(). 

Should  the  barrier-  be  built  at  San  Pal)ln  Point,  it  can  serve  there  all 
])resent  and  j)robab!y  future  trans|»oi-tation  needs.  A  barrier  in  Car- 
(piinez  Straits,  either  at  Army  Point  or  Dillon  Point,  will  be  available 
for  rail  transportation,  and  when  the  present  bridge  facilities  are  out- 
grown it  may  be  used  for  vehicular  traffic. 

Mr.  Herbert  Benjandn.  of  the  Southern  Pacific  Company,  stated 
before  the  .Joint  liCgislative  Committee  on  April  16,  1!>2H.  that  his 
comj)any  had  made  !)lans  for  a  bridge  between  Pulls  Head  and  Army 
]*oint,  and  fhat  the  cost,  including  approaches,  was  «'stimated  to  be  less 
than  $10, ()()().()()().  The  bridge  was  designed  to  give  clearance  of  70 
feet.  Apjdieatioii  tor  permit  had  not  been  formally  nuide  to  the  War 
Depai'lment. 

The  site  selected  for  this  bridge  is  one  of  the  sites  investigated  by 
Young,  and  any  bridge  built  foi-  the  railroad  would  |)revent  its  use  as 
a  site  for  a  .salt  water  barrier  It  is  highly  advisable  that  full  c<uisid- 
eration  be  given  of  the  barrier  problem  befon*  any  bridge  jjermit  is  let 
for  tins  location.  Tin*  barrier  can  be  nuule  to  .serve  as  a  bridge  and  the 
advantages  of  the  double  use  are  apparent.  If  the  barrier  is  built  to 
accomnutdate  both  rail  and  vehicular  traflic  an<l  a  proper  allowance 
made  for  this  service,  the  net  cost  to  other  interests  can  be  lowered. 
This  phase  of  the  question  is  discussed  later  in  this  report. 

/'Vf r/rs'.  The  feirv  from  Penicia  to  Port  Costa,  now  o])erated  to  care 
for  vehicles,  conhl  be  I'cplaeed  by  a  barrier  at  Army  Point  or  Dillon 
point  The  feriy  now  opei-ating  from  Kiehmond  to  I'oinI  San  Quentin 
could  readily  be  icplaced  by  a  barrier  at  San  Pablo  Point.  Tins  slow 
inelhod  (»f  cro.ssing  the  water  barrier  can  be  replaced  iiy  a  mo<lcrn 
bridge,  with   little  delay  in  traffi*'  and  with  cost   nf)f  greater  than  the 


z:l  JiLiz: 

present  ferry  charges.  The  antomohiU>  refristration  in  California  is  on 
the  increase  and  travel  across  the  strails  will  I)e  <i:rcatly  sliinnlalctl  l)y 
a  bri{|«;c.     There  is  no  certain  method  of  determininjr  this  ((nantity. 

Local  Shippiuf/.  The  tonnajre  and  valne  of  local  shippinjr  on  the 
Sacramento  and  San  Joaqnin  rivers  are  <riven  in  attached  tables.  It 
will  be  seen  thai  tliei'c  lias  been  a  nearly  cojistant  increase  in  freijjht. 
t  xcej)t  (lnrin<r  the  period  of.  and  followin<r,  the  World  War.  At  present 
2.100.000  tons,  of  a  valne  of  .iil4(),()()0,0()0,  are  carried  yearly. 

The  increase  in  shipi)injr  which  will  follow  the  constiMict ion  of  a 
barrier  ajrainst  salt  water  will  benefit  local  sliinpinjr.  As  shown  else- 
where, the  advantajres  of  the  barrier  will  offs(>t  the  disadvanta^t's,  and 
on  the  whole  jrreatly  benefit  shipping'. 

Ocean-borne  Traffic.  Ocean  borne  traffic  is  varied,  thouprh  Inmber 
and  petrolenm  prodnets  make  nji  the  <rJ"eater  part  of  the  bnsiness.  The 
tables  attached  sliow  the  vohnne  of  bnsiness  in  Suisnn  liav  to  be  abont 
2,500.000  tons,  valued  at  over  !i;40.000.0()0 :  for  Caniuinez  Straits  4,000,- 
000  to  .1,000.000  tons,  valued  at  -1^100,000.000  to  ^loO.OOO.OOO;  San 
Pablo  l^^ay,  4.000.000  tons,  valued  at  ovei-  >Ht;().()00.()()(). 

Increases  in  ocean-borne  trattie  will  follow  th"  buildin>i'  of  a  barrier 
and  completion  of  a  deep-water  channel  to  Stockton.  The  stimulation 
to  industrial  production  will  jrreatly  increa.se  traffic  for  all  classes  of 
vessels.  Ocean  shii)i)in<r  will  benefit  by  tin;  ability  to  dock  in  fresh 
water  without  the  meiiace  now  caused  by  tidal  currents.  Fresh  water 
tends  to  cleanse  ocean  vessels  of  «rrowths  which  retard  movement. 

The  menace  to  shippinjr  in  i)a.ssin«i:  throufrh  locks  is  so  small  that  no 
additional  insurance  is  char<red  to  vessels  which  use  locks.  The  safe- 
guards to  )iavigation.  now  provided  around  locks,  greatly  reduce  the 
danger  in  using  them.  Periods  of  fog  are  the  times  of  greatest  diffi- 
culty. Tile  removal  of  ferry  traffic  across  the  straits  at  P)enicia  will 
j)robably  offset  the  dangers  due  to  navigating  through  locks  in  foggy 
weather. 

SOLUTIONS    OF   THE    SALT    WATER    PROBLEM 

Several  solutions  of  the  salt  water  jiroblems  may  be  suggestc^l  : 

1.  Salt  water  barrier. 

2.  Storage  and  releasiv 

."{.  Fresh  water  brought  in  by  conduits  oi'  pipes. 

The  first  is  the  only  complete  and  the  most  satisfactory  method  of 
solving  the  problem.  The  Young  i-ejiort  l)est  describes  the  harriei-  and 
its  effects  upon  the  territory. 

The  YouiKj  Report.  Mr.  Walkei-  R.  Young,  ConstructioTi  Engineer, 
V.  S.  Bureau  of  Keclamation.  has  written  a  "Kepoi-t  on  Sfdt  Water 
Barrier — California,  Below  the  Confluence  of  Sacramento  and  San 
Joaquin  Bivers."  This  report  is  dated  Aiignst  27.  1927,  and  was  made 
by  the  V.  S.  Bureau  of  Keclamation  in  cooperation  with  the  California 
State  Department  of  Public  Works,  Division  of  Kngineering  and  Irri- 
gation, and  Sacramento  Development  Association. 

The  report  consi.sts  of  a  volume  of  40.")  pages  of  discu.ssion  and  desci-ij)- 
tive  matter,  a  volume  of  5f)2  pages  of  exhibits  and  tabulations,  a 
l^ortfolio  volume  of  drawings  and  diagrams,  and  three  volumes  giving 
records  of  borings  jit  various  sites.  The  work  descril)ed  in  these  vol- 
umes extended  ovei-  a  period  in  excess  of  three  years,  or  from  Jannai'v. 
1924,  to  the  date  of  completion. 
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A  larjre  amount  of  field  work  was  done  as  a  basis  for  office  studies. 
The  invest ifrat ions  incliul*'  all  pi-olilcnis  that  aflfoot  the  eonstruction  or 
(>])eration  of  the  struct uro. 

Tn  Ills  rt'port  ^fi-.  Youii};  (Icsi'i-iht's  in  detail  tlic  various  investigations 
he  lias  nia(ic  coiicernnifr  tlic  salt  water  ])robl('ni.  lie  i)resents  sixteen 
preliminary  desi<rns  and  estimates  with  three  alternatives  "in  order 
that  they  may  be  readily  available  in  the  eeonomie  study  which  is  con- 
sidered necessary  in  the  final  determination  of  the  feasibility  of  the 
barrier."  Tie  made  "no  attempt  to  study  the  economic  aspect  of  the 
problem  other  than  to  enumerate  the  advantapres  and  disadvantages, 
as  such  a  study  was  not  considered  within  the  scope  of  this  (his) 
report."  The  report,  there foi-e.  is  an  enprineerinp:  stiuly  of  tlie  barrier 
so  far  as  concerns  its  ]ihysical  feasibility. 

The  report  determiiies  what  kind  of  a  barrier  should  be  built  to 
accomplish  its  purpose,  and  presents  a  larpre  amount  of  data  to  show 
its  bearinpr  upon  various  activities  which  will  be  affected  by  it.  Four 
sites  were  investiprated  and  the  merits  and  ob.j<'ctions  to  each  are  set 
forth  in  detail,  but  no  final  I'eeommendation  as  to  a  site  is  made. 

The  followin<r  quotation  from  this  i-eport  jrives  in  condensed  form 
the  essentials  inehuhul  therein: 

"SUMMARY    OF    RESULTS 

"(inural.  The  studies  made  leati  to  the  e(uu-lusi"ii  thai  it  is  pliysi- 
eally  feasible  to  construct  a  salt  water  barrier  at  any  one  of  the 
sites  investiprated.  but  at  ffreat  expense;  and  that  it  will  be  effective  in 
eontrollin«r  the  salinity  of  the  reservoir  imjiounded  above  it.  Not  only 
will  it  protect  tlie  delta  and  industrial  plants  alonjjr  the  .shores  of  the 
bays,  but  its  construction  will  result  in  liie  conservation  of  a  larjje  part 
of  the  fresh  water  refpiired  to  act  as  a  natural  barrier  against  invasion 
of  water  under  i)resent  conditions. 

"Without  the  barrier,  salinity  conditions  will  become  more  acute 
unless  mountain  storage  is  provided  to  be  relea.sed  during  periods  of 
low  river  discharge  to  act  as  a  natural  barrier  against  invasion  of  salt 
water.  The  amount  estimated  as  necessary  to  act  as  a  natural  barrier 
was  in  excess  of  the  flow  in  the  Sacramento  Kiver  above  Hed  Bluff  in 
1924.  and  Ked  IMutT  is  located  above  the  points  f)f  diversion  of  water 
used  in  irrigating  the  Sacramento  Valley. 

"The  sites  selected  for  developjnent  by  drilling  are  considered  geo- 
logically satisfactory  foi-  tl;e  tyjx'  of  structure  propo.sed.  Although 
preliminary  designs  and  estimates  are  presented  for  four  sites,  there 
are  only  two  general  plans  involved.  A  barrier,  if  constructed  at  the 
Army  Point,  Benicia.  or  Dillon  Point  site,  would  create  a  body  of  fresh 
water  in  Suisun  Bay  ami  in  the  delta  channels,  while  a  barrier  at  the 
l*oint  San  Pablo  site  would  include  San  Pablo  Bay  as  well. 

''Ti/pe  of  Dam  I'roponed.  The  ty|)e  of  structure  t<>  which  prim-ipal 
consideration  is  given  is  one  in  which  the  ship  locks  and  fl(»o(l  gates  are 
located  at  one  side  upon  rock  foundations,  the  closure  of  the  present 
waterwa.v  being  elT«'cted  by  means  of  an  earth  and  rock  fill  dam  to  be 
brought  up  to  its  designed  height  after  com|)letion  of  the  ship  locks 
and  flood  gate  structure.  In  another  type  stu<iied  the  flood  gates  form 
the  closure  between  concrete  piers  sunk  to  bed  rock  foundations  in  the 
present  waterway  by  the  open  eais.son  mi-thod.     Both  types. have  been 


—  14:^  — 

designed  with  and  without  provision  foi'  cnvryinp:  »  railroad  and 
hi<rhway. 

"The  passage  of  floods  is  probably  the  most  important  prol)lem  since 
it  involves  the  safety  of  the  delta  hn-ee  system.  It  wonkl  be  desirable, 
if  practicable,  to  ])rovide  gate  area  equivalent  to,  or  slightly  in  excess 
of,  the  present  waterway  area  in  order  that  conditions  of  flow  might 
remain  unchanged,  but  the  accomplishment  of  this  plan  would  be  very 
costly,  if  not  altogether  infeasible. 

"In  the  design  of  the  structure,  advaiitage  is  taken  of  the  difference 
ill  the  elevation  of  water  surfac(>  which  it  is  possi])le  to  create  above 
and  below  the  barrier  to  discharge  flood  water.  On  account  of  the 
fluctuating  head,  resulting  from  tides  on  the  downsti'eam  side,  the 
discharge  through  the  flood  gates  will  vary  from  a  maximum  at  low 
tide  to  a  minimum  at  high  tide.  The  reservoir  above  the  barrier, 
therefore,  will  function  as  a  basin  in  which  the  river  discharge  in  excess 
of  the  flow  tlirough  the  flood  gates  at  high  tide  is  stored  to  be  dis- 
charged at  a  rate  in  excess  of  the  river  discharge  during  low  tide. 

"The  flood  gates  are  of  the  Stoney  roller  type  with  sills  depressed 
to  50  or  70  feet  beloAV  sea  level  in  order  better  to  control  the  salinity 
of  tiie  water  behind  the  barrier  as  explained  in  Chapter  IX.  In 
operation,  the  gates  would  be  raised  clear  of  the  water  surface  as 
required  to  allow  free  ])assage  of  the  floods.  As  the  flood  receded  the 
gates  would  be  lowered,  one  at  a  time,  as  necessary  to  maintain  the 
water  surface  above  the  barrier  at  any  predetermined  elevation. 

"The  requirements  for  passing  vessels  through  the  barrier  is  an 
important  consideration  irres])ective  of  where  it  might  be  located,  but 
particularly,  if  located  below  Mai-e  Island  Navy  Yard.  In  the  designs 
projiosed,  ship  locks  have  been  provided  in  number  to  care  for  consid- 
erable growth  in  water-borne  commerce,  and  in  size  to  pass  the  largest 
ships  likely  to  navigate  the  Avaters  above  the  barrier. 

"In  some  of  the  designs  for  the  Army  Point  site,  the  ship  locks 
would  be  con.structed  away  from  the  flood  gates,  which,  of  course, 
would  be  advantageous  for  .shipi)ing  during  the  passage  of  great  floods 
from  the  rivers,  but  these  are  rare  and  considerable  study  would  be 
required  before  it  could  be  determined  whether  the  advantage  thus 
u^ained  would  offset  the  advantage  of  having  the  large  salt  water  sump 
ad.jacent  to  the  ship  locks  where  the  salt  Avater  entering  the  fresh  water 
reservoir  through  the  locks  could  be  caught  and  returned  to  the  salt 
water  side.  It  is  po.ssible  that  the  design  Avitli  the  ship  locks  and  flood 
gates  separated  would  be  e\en  more  efficient  in  controlling  salinity,  but 
this  is  doubtful.  The  j)lan  at  the  Army  Point  site  in  which  the  struc- 
tures are  separated  interferes  lea.st  with  the  plant  of  the  ]\Iountain 
(■opper  Company  and  results  in  economy  otherwise. 

"In  the  designs  including  a  railroad  and  highway  bridge  across  the 
locks  these  have  been  placed  at  an  elevation  to  permit  a  large  propor- 
tion of  vessels  using  the  locks  to  pass  underneath  without  opening  or 
lifting  the  bridges.  In  one  design  at  the  Dillon  Point  site,  the  clear- 
ance is  made  sufificient  lo  pa.ss  large  ships  without  the  necessity  of 
moving  bridges.  Adequate  clearance  will  be  more  important  25  years 
hence  than  at  present  on  account  of  the  iiu-rease  to  be  expected  in 
commerce. 
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"A  fish  ladder  is  provided  in  one  of  the  ship  lock  walls  and  provision 
is  ni}id<>  for  rolieviiij;  salinity  above  the  barrier  by  pmnpinp:  salt  water 
from  that  side  in  an  ('m<'r|.''eii('y.  Tlie  desi^Mi  nf  the  structure  is  dis- 
euss(Ml  in  Chapter   IV. 

"' E:ii imahd  Cnsl.  Followinjr  is  a  tal)le  sli<»\vin;r  tlie  I'stiiuated  eost 
of  the  barrier  at  eaeh  of  tlie  sites  investitrated.  It  sluiuld  be  notetl, 
particularly,  that  the  esliiiiates  for  tiie  lienicia  site  are  based  upon 
assumed  fouiulation  conditions  since  the  site  was  not  developed  by 
drillin'j;  as  were  the  other  three  sites.  No  attempt  will  be  made  to 
analyze  the  costs,  as  such  an  anai.vsis  wotdd  Ite  (|uite  involved  and  of 
no  i)aiticular  value,  ('ondusions  as  to  the  desirable  plan  can  be 
arrived  at  best  by  balancinfr  the  estimated  costs  a<rainst  the  features  of 
the  (lesi<rn  as  shown  on  the  «reneral  ])lans  referred  to  in  the  table,  and 
to  other  drawinjrs  coutained  in  ^'olume  IV.  f^stimate  No.  13  is  \nii(|ue 
in  that  ('ar(piine/.  Straits,  for  its  full  width,  is  taken  advantajre  of  in 
pro\i(liny:  an  e.xti'a  larsre  flood  trate  area,  and  the  railroad  and  hifrhway 
bridjres  are  jjlaced  at  the  elevation  i'e(piired  to  avoid  the  necessity  of 
liftin<r  bri<l<res  to  allow  the  ))as.sa<re  of  vessels. 

"The  i»reliminary  estimates  air  believed  to  be  conservative.  Kefine- 
ments  in  the  final  desiirns  will  undoubtedly  result  in  reduction  of 
(|iKmtities.  All  construction  materials  are  readily  available  in  larpre 
'juantities  and  can  be  brouirht  to  any  of  the  sites  investifrated  bv*rail  or 
water.  Lar<re  manufaeturinpr  i)lants.  foundries  and  machine  shops  are 
locateil  Tiearby.  all  tendinjr  toward  low  unit  costs.  The  estimates  of 
cost  are  based  upon  i)resent  jirices  of  material  and  labor.  Shotdd  these 
chanjre  materially  it  will,  of  course,  be  necessary  to  make  ad.iustments 
in  the  estimates. 

"The  benefits  to  Ix*  dei-ived  from  the  construction  of  the  barrier  are 
believed  to  be  commensurate  with  the  cost  but  an  economic  study  of 
the  sitiuition  must  precede  tlu'  adjustment  of  the  cost  of  the  barrier 
for  the  reason  that  .so  many  interests  will  be  directly  affected — bene- 
ficially or  otherwise.  The  true  value  of  the  ])ro.)eet  can  be  determined 
and  a  decision  reached  as  to  who  should  contribute  to  the  cost  thereof 
only  after  such  a  study  has  been  completed. 

"Tides  and  Floods.  The  most  critical  condition  to  be  met  is  a  com- 
bination of  a  lai-pre  flo(»(l  from  the  rivers,  a  storm  on  the  ocean  tending 
to  pile  up  the  water  driven  throu^:h  the  (lolden  (iate  in  the  bays,  and 
an  unusually  hi^rh  tide.  An  analysis  of  past  iloods  leads  to  the  con- 
clusion that  provision  shoidd  be  made  for  the  ])assa<re  throuprh  the 
liarricr  of  not  less  than    1.")0.()<»(I  second-feet. 

"According:  to  computations  made  the  efi'ect  of  a  barrici-  of  the  tyj)e 
proj)osed  at  the  Army  Point  site  would  be  to  raise  the  water  surface 
imme'diately  above  the  .structure  0.7  of  a  foot  with  a  discharpre  of 
7.")(),()()()  .second-feet.  The  effect  would  be  felt  less  at  the  mouth  of  the 
rivers  as  a  result  of  the  smoothing  out  of  irretrularities  by  the  reservoir 
created.  The  studies  indicate  that  if  a  7')().<K)()  second-foot  Hood  from 
the  rivers  should  coim-ide  with  a  tide  reachiuL'  the  maximum  height 
records  at  Army  Point  in  1!>0!».  but  otherwise  similar  to  the  hiprh 
tides  of  elanuary  24  and  2'),  1U14,  the  elevation  of  extreme  hitrh  water 
(8.5  feet  alK)ve  mean  sea  level  i  at  Collinsville,  computed  by  the 
Hood  control  bodies  of  the  state,  would  not  be  exceeded. 


—  145  — 

"It  is  probable  that  tho  rise  in  water  surface  at  CoUinsville,  due  to 
n  barrier  at  the  Point  San  Pablo  site  Avitli  equivalent  gate  area,  would 
he  less  than  if  located  at  the  Army  Point  site,  but  it  would  not  be  safe 
to  reduct'  the  <i:ate  area  at  Point  San  Pablo  for  the  reason  that  extreme 
tides  throu<rh  the  (lolden  Gate  are  more  elVeetive  near  the  gate  as  evi- 
denced by  the  fact  that  the  tide  of  November  IS.  1918,  at  Presidio,  was 
0.7  feet  higher  than  that  of  .lanuary  2'),  lf)l-l,  at  which  time  the  maxi- 
mum elevation  of  water  surface  at  Suisun  City  was  reached. 

"At  the  Army  Point  and  Dillon  Point  sites  the  shi])  locks  are  con- 
sidered effective  in  passing  extremely  large  floods,  but  they  are  not 
considered  available  at  the  Point  San  Pablo  site  because  of  the  greater 
necessity  for  keeping  the  locks  open  to  navigation  at  that  site,  even 
(luring  great  floods. 

"Tlie  ctfcct  of  a  barrier  at  the  Army  Point  site  would  bo  to  reduce 
the  lidal  volume  jiassing  the  Golden  Gale  by  less  than  8  per  cent  in 
comjnirison  with  about  li")  per  cent  if  it  were  built  at  the  Point  San 
Pablo  site.  TJie  occun-ence  of  frequent  high  tides  in  the  bays  due  to 
l)iling  u|)  of  water  in  them  as  a  result  of  storms  on  the  ocean  would  be 
to  eliminijiate  through  consti-uction  of  a  barrier  at  an}'  one  of  the 
sites  investigated.  The  effect  on  the  elevations  of  tides  below  the 
stnicture  would  be  to  raise  tliein  slightly  according  to  the  U.  S.  Coast 
and  Geodetic  Survey. 

"Narigat^on  and  Bridge  Traffic.  Any  plan  for  the  control  of  salinity 
involving  the  construction  of  a  dam  across  the  bay  or  river  channels 
must  be  coordinated  with  the  refiuirements  of  navigation. 

"Ship  locks  are  i)rovided  in  number  and  size  to  meet  the  require- 
ments of  the  present  and  infmediate  future.  Provision  for  ultimate 
traffic  at  the  time  the  barrier  is  constructed  does  not  seem  necessary 
since  flood  control  on  tlu^  upper  rivers  will  improve  to  permit  the 
replacement  of  flood  gates  by  ship  locks  as  the  need  for  them  develops. 
A  summarv  of  the  operation  as  it  would  have  occurred  on  Julv  6  and 
7,  1925,  is 'shown  in  Table  6-38. 

"Although  railroad  and  highway  bridges  are  contemplated  in  most 
of  the  designs  they  are  not  regarded  as  indispensable  and  are  omitted 
in  some  anticipation  of  indifl^'crence  on  the  part  of  railroad  and  high- 
way interests  toward  the  opportunities  afforded  by  the  barrier.  In 
the  studies  made  it  is  considered  that  traffic  over  them  is  subject  at  all 
times  to  the  convenience  of  navigation.  The  bridges  are  designed  to 
give  a  vertical  channel  of  50  feet  above  high  water  when  in  the  lowered 
position  and  185  feet  when  raised.  The  interruptions  to  bridge  traffic, 
as  thev  would  have  been  on  Julv  (5  and  7,  1925,  are  summarized  in 
Table  6-40. 

"An   examination   of   Plates  2-8   and   2-4,   showing   depths   in    San 

Pablo  and  Suisun  l)ays.  will  indicate  the  limitations  placed  upon  coiii- 

iiierce  under  present  tidal  comlitions.     If  the  elevation   of  the  water 

surface  above  the  l)arrier  were  maintained  at  about  2\  feet  al)ove  mean 

sea  level,  a  constant  depth  ecpiivalent  to  that  at  mean  high  tide  under 

present  conditions,  would  l)c  obtained.      Tncertain  and  varying  ti(hd 

currents  would   be  eliminated  above   the  barrier  and  they   would  be 

reduced  in  velocity  below.     The  maintenance  of  a  permanent  water 

level  would   not  only  be  convenient   for  navigators,   but   would  be  a 

material  benefit  to  owners  of  whai-f  propcrtv  altove  the  Itarrier 
10 — t;4ois 
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"The  fartluT  downstivaiii  tlio  ban  km*  is  located  the  more  it  will 
interfere  with  shippiiifr.  Loekin^r  re(|uireineiits  can  be  satistied  with 
least  exj)eiise  at  the  Army  Point  site  and  conditions  are  mo^^t  unfavor- 
able at  the  Point  San  Pabh»  site. 

"The  const rncti(»n  of  a  barrier  at  the  Point  San  Pablo  site  probably 
would  be  looked  upon  with  disfavor  by  the  Navy  Department  for  the 
reason  that  it  would  restrict  free  navi«ration  through  San  Pablo  Bay 
to  the  ^lare  Island  Navy  Yard  by  the  necessity  of  passing:  war  vessels 
throufrh  ship  locks.  This  objection  does  not  apply  to  the  Dillon  Point, 
Henicia  or  Army  Point  sites. 

"Storof/r  iji  ihr  Delta  ('hnntuls  and  limis.  For  convenience  the  cal- 
I'ulated  storage  in  the  tidal  prism  al)ove  eai-h  barrier  site,  between  eleva- 
tions—:1.G  and+r).4  V.  S.  G.  S.  Datum  (0  and  10.  U.  S.  Engineer 
Datum)   has  been  summarized  in  Table  7-2,  Volume  II. 

"Silt.  The  problem  has  been  attacked  with  the  idea  that  any  struc- 
ture that  would  be  detrimental  to  San  BVancisco  Harbor  would  be 
looked  ujion  with  disfavor  by  those  in  jurisdiction.  The  investigation 
has  not  (letinitely  determined  the  effect  (»f  a  barrier  upon  silting.  Con- 
clusions must,  therefore,  take  the  form  of  conjecture  until  studies  more 
comprehensive  than  it  was  ])ossible  to  make  in  this  investigation  have 
been  comi)leted. 

"The  construction  of  a  barrier  at  any  one  of  the  sites  investigated 
may  po.ssibly  have  a  beneficial  effect  upon  the  Golden  Gate  bar  rather 
than  detrimental.  The  movement  of  silt  toward  San  Francisco  Bay 
will  be  checked  by  the  construction  of  a  barrier  at  Army  Point,  Benicia. 
or  Dillon  Point.  A  beneficial  effect  upoij  the  Pinole  Shoal  will  result 
through  the  construction  of  a  barrier  at  Army  Point  or  Point  San 
Pablo.  The  effect  upon  Pinole  Shoal  of  a  barrier  at  Dillon  Point  is  at 
l)resent  indeterminate,  as  is  also  the  effect  on  silting  in  San  Franci.seo 
Bay  of  a  barrier  at  Point  San  Pablo. 

■"Whether  the  scouring  a<-tion  of  the  tidal  current  tends  to  maintain 
or  destroy  fixed  channels  in  the  bay  system  remains  t<»  be  determined. 
Should  shoaling  occur  it  will  be  comparatively  small  in  amount  and  the 
channels  can  readily  be  maintained  by  dredging,  ])erhaps  with  less 
effort  and  expense  than  without  the  barrier.  Dredged  material  i)umped 
into  the  marshes  would  build  them  uji  and  iinj)rove  their  fertility. 

"Sdliuiti/.  In  years  of  normal  river  discharge  there  is  no  salinity 
jiroblem  in  the  delta.  It  is  menacing  for  a  few  days  in  the  fall  only  but, 
considering  the  marshes  surrounding  the  upper  bays  and  the  towns 
and  industrial  plants  along  their  shores,  the  encroachment  of  salt  water 
presents  a  .seriou.s  problem  almo.st  every  year. 

"Conflict  between  irrigation  interests  in  the  upper  valleys  and  in  the 
delta  region  never  will  occur  in  years  of  large  run-ofT  for  the  rea.son 
that  in  the  development  of  storage  the  eonstriiction  of  expensive  reser- 
voirs to  hold  the  excessive  run-off  from  the  drainage  area,  occurring 
only  once  in  a  number  of  years,  will  not  be  i)racticable  even  though 
sufficient  reservoir  sites  iji  which  to  store  all  (»f  the  run-ofT  were 
available. 

"The  introduction  of  salt  water  into  the  fresh  water  lake  through 
the  ship  hx'ks  ean  not  be  prevented  but  means  are  prcivided  for  drawing 
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off  this  salt  water  and  thereby  controlliDg  the  salinity  of  the  water 
up-stream  from  the  barrier. 

"Leakage  of  salt  water  past  the  fiood  gates,  although  comparatively 
small  in  amount,  can  be  prevented  by  maintaining  the  Avater  surface 
above  the  barrier  at  a  liiglier  elevation  than  below. 

"Deep  gates,  opening  i'ronx  the  bottom,  are  essential  to  the  success- 
ful operation  of  the  barrier  for  dependence  is  placed  upon  them  as  a 
means  of  drawing  off  the  heavier  salt  water  which  seeks  the  deep  holes 
and  channels,  and  for  flushing  out  the  reservoir  above  the  barrier. 

"Unless  fresh  water  is  available  for  occasional  flushing,  the  reservoir 
above  the  barrier  will  gradually  become  salty.  Flushing  can  be  accom- 
plished fpiite  readily  if  water  is  available  foi-  that  purpose."  The  studies 
of  water  supply,  although  based  on  meager  data,  indicate  that  in  normal 
years  there  will  be  from  eleven  to  twelve  million  acre-feet  available  for 
that  purpose.  In  years  of  deficient  water  supply  there  will  be  little,  if 
any,  fresh  water  available  for  flushing  and  the  reservoir  above  the 
harrier  may  have  to  hold  over  one  (»r  more  years  without  flushing. 

" lUiurn  Flow.  Keturu  flow  will  increase  with  irrigation  develop- 
ment in  the  upper  valleys  with  the  result  that  the  salt  menace  in  the 
delta  will  be  alleviated;  but,  even  though  the  return  flow  should 
increase  to  the  ^500  second-feet  estimated  to  be  sufficient  to  act  as  a 
natural  barrier  against  encroachment  of  salt  water,  the  demand  for 
water  will  be  such  that  it  could  not  be  used  for  that  purpose  unless  it 
is  replaced  by  water  from  mountain  storage. 

"(Jontrol  of  Salinitij  bij  Storage  in  Mountain  Reservoirs.  Salinity  in 
the  delta  can  be  controlled  through  construction  of  storage  reservoirs 
in  the  mountains  from  which  water  could  be  released  during  the  season 
of  low  river  discharge  in  the  amount  necessar3'  to  act  as  a  natural 
barrier  against  invasions  of  salt  water.  IVIountain  storage  would  be  a 
temporary  expedient  for  the  reason  that,  ultimately,  there  will  be  use 
for  all  of  the  available  flow  from  the  rivers,  and  the  discharge  into 
Suisun  Bay  and  thence  to  the  ocean,  of  water  sufficient  to  act  as  a 
natural  barrier  against  salt,  would  be  an  economic  waste.  However, 
storage  created  in  mountain  reservoirs  constructed  mainly  for  other 
purposes  might  be  used  for  some  time  to  control  the  salinity  in  the 
upper  bays  and  delta  channels  during  develoi)inent  of  the  requirement 
for  full  use  of  the  resenoirs  for  the  purpose  for  which  the>'  Avere  pri- 
marily constructed,  thus  deferring  the  large  investment  in  the  salt 
water  barrier. 

"Teredo.  The  factor  of  salinity  is  one  of  fundamental  im[)orlance 
in  the  distribution  of  teredo.  The  average  lethal  .salinity  for  teredo 
navalis,  the  species  to  be  feared  most  in  the  upper  bays,  has  been 
determined  experimentally  as  5  parts  per  1000;  therefore,  if  the  water 
above  the  barrier  is  maintained  at  a  concentration  below  the  limit  for 
iiTigation  u.se  teredo  can  not  exist  there. 

"Fish.  Fi.shing  industries  above  the  barrier,  if  constructed,  should 
not  suffer  for  the  rea.son  that,  even  though  the  fish  ladder,  which  is  an 
integral  part  of  the  structure,  should  fail  to  function,  the  fish  would 
not  be  prevented  from  entering  the  fresh  water  reservoir  because  they 
would  have  free  access  to  it  through  the  .shij)  locks  which,  under  normal 
conditions,  would  be  operated  many  times  throughout  each  dav  and 
night. 
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"Sewage     No  invpsti{?ation  was  mado  of  the  effect  of  the  barrier 

upon  sewaf^t',  hut  I'loiii  invest if,'at ions  made  elsewhere  it  appears  tliat 
fresh  water  will  be  better  adapted  for  reeeivirifj  sewage  than  either  salt 
or  braekish  water  since,  gallon  for  gallon,  fresh  water  disposed  in  a 
iionnal  manner  of  more  sewage  than  salt  water.  It  will  be  best,  in  this 
respect,  to  kcejt  the  water  above  the  barrier  fresh  because  the  inter- 
Jiiittent  admission  of  salt  water  interferes  with  bacterial,  animal  and 
vegetable  growths  that  etVeetively  aid  in  taking  care  of  and  dig(^sting 
sewage. 

''I'se  of  )VaUr  in  ()p(niti<j)t  of  I  In  lUnriir.  Tlie  seven  main  sources 
(if  loss  of  fresh  water  accompanying  the  operation  of  the  barrier  are 
evajioration  from  the  water  surface  of  the  reservoir  created;  water 
i-e((uired  for  the  operation  of  the  ship  locks;  leakage  around  the  flood 
gates;  water  used  in  operating  the  fish  ladder:  and  water  to  sujijily  the 
lUMpiirements  of  industries.  munici]ialities  and  jiossibly  irrigation. 
Wilt)  the  e.\cei)tion  of  losses  jiast  the  Hood  gates  and  through  the  fish 
ladder,  which  are  constant  for  the  same  type  of  structure,  the  losses 
increase  as  the  barrier  is  moved  downstream  and  this  factor  has  jin 
imi)ortant  bearing  upon  the  selection  of  a  site. 

"Owing  to  the  increasing  diflficulty  of  maintaining  the  reservoir 
created  by  the  bai-rier  free  from  .salt  water  as  the  water  surface  is  per- 
mitted to  fall,  and  because  of  navigation  re(piirements,  it  probably  will 
not  be  advisable  to  allow  the  water  surface  to  fall  below  mean  sea 
level.  Likewise,  because  of  the  nature  of  the  delta  levees  and  the  cost 
of  drainage  in  that  region  by  i)umping,  the  ultimate  maximum  allow- 
able water  surface  for  periods  of  several  months'  duration  may  be  fixed 
at  4.0  feet  above  mean  sea  level,  although  later  developments  may 
.show  that  this  maximum  storage  level  can  be  increa.sed  to  o.O  feet. 

"It  is  not  necessary  to  decide  at  this  time  at  what  elevation  the  water 
surface  above  the  barrier  should  be  maintained.  To  begin  with,  it 
should  be  held  at,  or  a  little  below,  ordinary  liigh  tide  level.  As  time 
goes  on  the  elevation  may  be  raised  as  exi)erience  dictates. 

"Water  drawn  from  the  fi'esh  water  lake  for  irrigation,  domestic 
and  industrial  uses,  as  well  as  that  reqiiired  in  the  operation  of  the  ship 
locks,  should  be  I'cidenished  from  river  flow  or  mountain  storage  with 
the  idea  of  maintaining  a  con.stant  de|)th  of  water  for  the  navigable 
waterways  cfTected  by  construction  of  the  barrier.  In  years  of  extreme 
low  run-ofT  the  water  surface  could  be  drawn  down  to  the  elevation  of 
mean  sea  level,  or  possibly,  in  a)i  emergency,  to  the  elevation  of  mean 
lower  water. 

"As  the  water  surface  behind  the  barrier  is  lowered,  the  cost  of 
maintaining  the  Delta  levee — not  considering  floods — .should  become 
les.s:  the  cost  of  pumping  water  out  of  the  lake  for  any  use  becomes 
greater;  the  cost  of  pumi)ing  seepage  water  would  become  less;  the  diffi- 
culties of  keeping  the  lake  fresh  would  increase;  and  the  depth  of 
navigable  channels  affected  would  become  le.ss. 

"Shi))  locks  are  |)rovide<l  in  various  sizes  in  order  to  economize  on  the 
use  of  fresh  water  and  to  prevent  entrance  into  the  fresh  water  lake 
of  larger  volumes  of  salt  water  than  necessary  by  refpiiring  ves.sel.s  to 
use  the  smallest  lock  which  will  accommodate  them.  Intermediate 
lock  gatCvS  are  added  fur  the  same  reason. 
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"Economy  in  the  use  of  fresh  water  in  tlie  operation  of  the  shij)  loeks 
ean  be  etfeeted  tlirouf^h  the  adoption  of  lock  gates  divided  horizontally 
at  a  depth  to  allow  a  lar<re  i)ortion  of  the  vessels  liaving  a  shallow  craft 
to  pass  throufrh  the  loeks  without  opening  the  lower  half  of  the  gates 
and  it  is  assumed  tliat  this  type  of  construction  will  be  adopted.  It  is 
estimated  that  tlie  resulting  annual  saving  of  fresh  water,  based  on  an 
average  daily  traflfic  as  it  was  on  July  G-7,  192;"),  would  be: 

Army  Point  site 17:5, 000  aere-feet 

Dillon  Point  site 146,000  acre-feet 

Point  San  Pablo  site 295,000  acre-feet 

it  being  assumed  that  the  water  surface  above  the  barrier  would  be 
maintained  at  an  elevation  2J  feet  above  mean  sea  level. 

"It  will  be  necessary  to  flush  the  reservoir,  preferably  once  each 
year,  to  rid  it  of  accumulations  of  brackish  water  resulting,  principally, 
through  the  inability  to  trap  all  of  the  salt  water  finding  its  way  into 
the  fresh  water  reservoir  from  one  source  or  anotlier.  The  amount  of 
fresh  water  required  can  not  be  ]iredicted  with  any  degree  of  accuracy 
but  a  study  was  made  of  the  amount  of  fresh  water  available  for  the 
operation  of  the  barrier,  based  upon  the  assumption  that  storage  in  the 
mountains  was  well  developed.  Tlie  study  is  based  upon  meager  data 
but  the  results  are  believed  to  be  indicative. 

"From  Table  10-13.  it  is  evident  that  if  the  maximum  height  of 
water  .surface  in  the  reservoir  is  restricted  to  2i  feet  above  mean  sea 
level,  tlie  water  stored  in  the  reservoir  thus  formed  will  not  be  suffi- 
cient to  operate  the  barrier  at  any  of  the  three  sites  studied  during  the 
irrigation  season,  even  in  years  of  heavy  run-off,  and  it  will  be  desii-able, 
therefore,  to  seek  the  highest  practicable  elevation  at  which  to  main- 
tain the  storage  level. 

"The  shortage  due  to  lack  of  reservoir  capacity  increases  as  tlu' 
barrier  is  moved  downstream,  although  the  capacity  of  the  reservoir  is 
greater.  This  is  principally  due  to  the  greater  evaporation,  and  to  the 
larger  recpiirements  of  navigation,   industries  and   municijialities. 

"As  the  storage  elevation  above  the  barrier  is  raised  the  amount  of 
water  available  for  flushing  in  years  of  low  run-off  is  decreased. 
According  to  Table  10-1:5.  no  water  would  be  available  in  the  season 
l!)2.'{-24  for  flushing  out  the  reservoir  created  through  construction  of 
a  bai-ricr  at  the  Point  8an  Pablo  site  whether  water  were  impounded 
1o  elevation  +2.5,  -f4.0  or  +5.0.  It  appears  that,  in  any  ca.se,  there 
Avould  be  no  flushing  water  available  in  1923-24  if  water  were  stored 
U)  elevation  +5.0.  although  in  a  normal  year  there  Avould  be  a  larg(> 
ainotinf  available  foi-  flushinL^  regardless  of  where  the  harrici-  is  con- 
st met  rd  or  of  the  elevation  at  which  the  water  surface  above  the  barriei- 
is  maintained. 

"If  the  above  analy.sis  is  correct,  it  may  be  concluded  that  since  one 
of  the  i)rincipal  objects  of  the  salt  water  barrier  is  to  con.serve  1're.sh 
watei-,  it  will  be  desirable  to  maintain  the  largest  practicable  storage 
capacity  above  the  .structure.  Likewise,  it  is  evident  that  the  farther 
downstream  tlu;  location  for  the  barrier  is  chosen  the  greater  will  be 
the  quantity  of  water  required  for  operation,  and  the  greater  will,  be 
the  shoi-ta-rr  dui-iiig  seasons  of  low   i-uii-off.     Since  the  s]iorta<:-e  )iiust  be 
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.sui)j)lio(l  from  mountain  storage  in  order  to  maintain  sufticient  doptii 
for  naYip:ation,  and  to  liold  the  water  levi-I  at  an  elevation  where  the 
reservoir  will  not  be  delnpred  with  salt  water  whenever  the  ship  locks 
are  opened,  it  is  apjiarent  that  consideration  of  the  necessity  for  con- 
servation of  water  would  recpiire  the  selection  of  one  of  the  ui)streain 
sites — Army  Point,  Dillon  Point  or  Benieia,  if  the  latter,  upon  investiga- 
tion, is  found  to  be  suitable  structurally.'' 

Dhcuss'on  of  Younfi'a  L'tpnrt.  The  summaiv  just  iriven  of  Young's 
r<'i)ort  gives  his  main  engineering  conclusions.  As  will  be  seen,  the 
engineering  conclusions  are  as  follows: 

1.  Th(>  construction  of  a  salt  water  bai'ricr  is  feasible  at  either  San 
I'ablo  Point  or  at  one  of  three  sites  near  the  upi)er  end  of  Cariiuine/. 
Strait. 

L*.  The  harrier  can  be  utilized  for  both  rail  and  automobile  iratYic. 

."{.  The  cost  will  depend  upon  the  method  of  construction.  A  barrier 
(an  be  built  at  Arniv  Point  with  bridge  of  5()-foot  clearance  for 
$4!).H()0.00() ;  at  Benieia  for  $4().2()().0()() ;  at  Dillon  Point  for  $44,700.- 
000 ;  at  Point  San  Pablo  for  $7r),2(){),0()(). 

4.  The  barrier  will  ])ass  a  flood  of  TjIO.OOO  s.-c-ond-ffcl  'larger  liiaii 
any  flood  nieasui-ed  into  Suisun  P>a.y)  with  an  estimated  raising  of 
water  surface  of  0.7  of  a  foot  at  the  barrier,  at  Army  Point,  and  about 
0.;").")  of  a  foot  at  Collinsville.  Water  levels  in  the  delta  under  extreme 
conditions  are  estimated  to  be  below  elevations  of  high  water  com- 
puted by  Flood  Control  Engineci-  of  the  stale.  With  a  barrier  at  Point 
San  Pablo,  the  i-aise  in  water  level  would  be  sli^rhtly  less  than  at 
Army  Point. 

T).  The  barrier  would  etfeciively  handle  boili  \\at<r  iranspoi-tation 
Ihi'ough  locks  and  bridge  transjxjrtation. 

(i.  The  barri(>r  would  stoi'e  fresh  water  and  prevent  the  encroach 
ment  of  salinity  now  taking  place  every  summer. 

7.  The  barrier  will  |)rcvent  teredo  from  working  above  its  location. 

5.  The  barriei'  can  l)e  operated  so  as  iu»t  to  be  a  detriment  to  the 
fishing  indu.stry. 

!>.  The  elevation  al  which  water  is  maintained  above  the  barrier-  in 
sumnu'r  has  not  beeji  determined.  To  begin  with  it  should  be  held  a 
little  below  ordinary  high  tide.  This  point  is  diseu.s.sed  in  more  (h'tail 
in  the  following  pages. 

10.  Young  makes  no  determination  of  the  economic  features  of  the 
barrier,  nor  does  he  recommend  a  .site. 

Two  things  in  eoiniection  with  Youngs  conclusions  nuiy  be  given 
fiirthei-  consideiation  :  first,  that  return  seepage  will  increase  in  quan- 
tity ami  ameli(trate  conditions  in  the  delta,  and,  .second,  that  water 
from  the  Sacramento  river  may  be  temporarily  carried  across  tin;  delf;( 
I'oi"  use  in  the  San  .loarpiin  vall<\v  by  releasing  stored  water  ;iiid  without 
the  construction  of  the  salt  water  barrier. 

With  i-eference  to  the  first  matter,  it  has  been  shown  that  return 
seej)age  in  the  San  Joarpiin  valley  is  being  recaptured  by  the  pumping 
plants  on  the  west  side  of  the  valley  and  there  is  now  no  benefit  from 
the  return  .seepage  to  delta  lands  in  late  summer.  There  is  no  prospect 
for  increase  in  retm'u  flow,  in  fact  the  inci'case  in  puni]»ing  fi-om  wells 
all.  over  tlie  valley  ;md  new  |inmp'.  alon<_'  the  liver  will  decrease  that 
flow. 
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Til  tlie  .Sacraiiiento  valley  similar  conditions  prevail.  It  is  no!  certain 
that  return  seepage  on  this  stream  has-  reached  a  niaxiinum,  because 
a  large  area  of  land  close  to  the;  river  is  not  yet  regularly  irrigated. 
When  this  land  becomes  more  intensively  farmed,  it  is  to  be  expected 
that  it  will  utilize  to  a  great  extent  this  very  return  water  and  decrease 
the  net  amount  whicli  reaches  the  tidal  waters.  Return  flow,  therefore, 
cannot  be  depended  upon,  in  eillicr  river,  to  improve  salt  water  con- 
ditions in  the  delta. 

As  to  the  second  matter,  it  may  be  said  that  so  long  as  the  tide  ebbs 
and  flows  tliere  will  be  the  opportunity  for  salt  water  to  penetrate  tbe 
delta,  just  as  far  or  farther  than  was  the  case  in  dry  years  since  1917. 
In  1920,  1924  and  1926,  salt  water  went  beyond  Three  ]\Iile  Slough, 
the  principal  connection  between  the  Sacramento  and  the  San  Joaquin 
deltas.  If  water  were  drawn  up  the  San  Joaquin,  there  would  be  a 
greater  tendency  for  salt  water  to  penetrate  the  delta  and  be  drawn 
southward.  It  should  be  remembered,  too,  that  in  dry  years  released 
water  from  storage  reservoirs  is  going  to  be  very  difficult  to  deliver 
l)a.st  the  large  areas  of  riparian  lands.  The  flow  of  the  rivers  will 
undoubtedly  be  so  low  that  tides  will  carry  salt  water  beyond  Three 
Mile  Slough.  Certainly  no  dej^endence  can  be  placed  ujion  this  method 
of  carrying  water  across  the  (lelta.  The  barrier  is  essential  to  prevent 
tidal  movements  and  the  encroachments  of  salt  water. 

ELEVATION    OF   WATER    ABOVE    BARRIER 

Objection,  from  owners  of  delta  land,  has  been  raised  to  the  proposal 
by  Young  that  levels  above  the  barrier  might  eventually  be  raised 
above  mean  high  tide  in  order  that  more  water  might  be  stored  for 
use  by  the  towns,  irrigated  area  and  industries  around  the  lake  above 
the  barrier. 

Mr.  Ci.  A.  Atherton,  who  is  probably  as  thoroughly  acquainted  with 
the  delta  region  as  any  other  person,  is  authority  for  the  statemcTit 
that  a  level  of  6.0  feet  U.  S.  E.  D.  (or  2.4  U.  S.  G.  S.)  continuously 
maintained  in  summer  months  is  as  high  as  can  be  safely  held  against 
the  delta  levees  under  present  conditions.  According  to  him,  to  carry 
water  higher  would  endanger  the  levees,  would  increase  seepage  and 
pumping,  and  therefore  add  greater  nuiintenance  cost  to  the  delta  land 
owner.  It  should  be  understood  that  ]\Ir.  Atherton  has  reference  to 
the  delta  lands  where  peat  predominates. 

The  answer  to  this  argument  is  that  the  delta  lands  Avill  be  sur- 
rounded by  salt  water  unless  the  barrier  is  built,  but  the  barrier  can, 
and  should,  be  operated  so  as  to  do  no  damage  to  these  peat  areas. 

There  is  some  uncertainty  as  to  the  exact  difference  between  the 
datum  of  the  two  surveys  (U.  S.  G.  S.  and  U.  S.  E.  I).)  and  the  level 
of  tide  as  indicated  by  tide  tables.  U.  S.  G.  S.  elevations  refer  to  mean 
sea  level  and  are  ba.sed  upon  a  number  of  years  of  observation.  U.  S. 
E.  D.  levels  are  based  theoretically  upon  mean  lower  low  water  but 
practically  are  taken  as  o.6  feet  lower  than  the  U.  S.  G.  S.  levels. 
Tide  gage  levels  are  theoretically  based  uiion  mean  lower  low  water 
but  })rac1ically  are  referred  to  the  elevation  of  a  point  on  the  Presidio 
tide  gage  .staff  in  S;in  Francisco.  As  near  as  can  be  determined,  the 
U.  S.  E.  D.  and  tide  table  datum  planes  are  not  the  same,  but  the  U.  S. 
E.  I),  datum  is  about  0.6:i  feet  lower.  This  ligure  is  not  exact,  how- 
ever, and  for  practical  |)uri)()ses  il  may  be  assumed  that  the  two  are 
the  same,      in  the  delta  i-e-rion  the  tidal  i-ange  varies  more  in  ditVerent 
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parts  of  the  delta  tliaii  this  variation  between  tlie  two  systems  of 
nieasurenient. 

If  water  is  hehl  at  6.0  U.  S.  E.  D.,  it  will  be  at  less  than  hijjh  tide 
in  the  central  delta.  Jlere  the  tide  rises  to  over  7.0  feet  two  or  three 
times  a  year,  and  in  times  of  southwest  storms  it  has  risen  to  over  H.O. 
in  l!)07,  durin«r  the  flood,  the  elevation  exceeded  10..?.  With  water 
held  at  (i.O  there  will  be  no  menace  to  levees  and  comparatively  little 
increa.se  in  ])umpin^-  ont  of  seepajre  water.  Fuithermore.  this  elevation 
will  permit  the  eftieient  operation  of  the  barrier,  for  salt  water  is 
Iiijrher  than  (i.O  at  the  (Jolden  (iate  less  than  one  per  cent  of  the  time, 
excludinjr  storm  and  Hood  i)eriods. 

Any  increase  in  heifrht  should  be  ma<le  oidy  if  it  can  be  done  without 
menace  to  the  island  levees.  In  storm  periods  water  will  be  held  lower 
than  would  natui'ally  occur  excej)t  in  the  most  extreme  Hoods,  lieser- 
voirs  which  have  been  constructed  on  nearly  all  tributaries  of  the 
Sacramento  and  San  Joaquin  rivers  will  undoubtedly  have  the  effect 
of  reducinj^  the  peaks  of  floods,  and  there  is  little  likelihood  of  a 
repetition  of  the  extremes  ex|)erieneed  in  1907,  at  least  such  extremes 
will  occur  less  frcfjuently. 

On  the  whole,  the  delta  lands  will  be  bettci-  off  Avitli  the  barrier 
than  without  it.  The  one  factor  of  .slifrhtly  increased  ]mm]»inj;  with 
the  summer  level  held  at  6.0  will  be  more  than  overbalanced  by  the 
freedom  from  the  ]iresent  menace  of  salt  water. 

SELECTION    OF   SITE   FOR    BARRIER 

!Mr.  Voun;:r  in  his  icport  sets  foiili  tiie  conditions  siirioundin^r  the 
locations  invest ijra ted  as  sites  for  the  barrier.  The  followinjr  state- 
ment comi)ares  the  two  locations — the  three  sites  investijrated  near 
the  upper  end  of  Car(|uine/  Strait  beinj,'  treated  as  one: 

Wiihr  Supi>liJ.  Tables  attached  jrive  the  estimated  (piantities  of 
water  required  for  all  uses  above  the  barrier.  The  (piantities  here 
t^iven  are  estimated  uses  when  all  area  above  the  barrier  is  developed 
iiud  are  lilx'ial  (iirnres.  with  an  allowance  for  flushinjr  to  remove  salt 
Avater  let  in  by  ship  locks  and  leakajjfc.  The  fi<,'ures  show  that  under 
lhe.se  conditions  the  i-equirements  for  the  full  year  are: 

Toiiit    Sun    Paldo   2.024.000  a<r.'  fint 

Aniiy     Point     I.IWMWK)  jM-re-fnt 


1  >ilT»T('iu'«« 


864.000  lUTC  fi-oi 


For  the  irrigation  peiind  .M;iy  to  September,  inclusive,  the  require 
ments  are : 

Point  Sun  PjiI))..  -  l.J.Wi.fKMt  iun'-f.M.t  ^ 

Arniv  Point -    <»:'.S.<MK»  sirro  f.M<t  ' 


I  ►ilTt'ri'nf'o 


.'iOS.OOO  ii<r.-f..ft 


Tile  \i\Viiv  ditTertiice  comes  princi|)ally  from  the  (piantity  of  wjitei- 
required  to  opeiate  locks  and  the  in<'reascd  eva])oration  in  the  jowei- 
site.  In  otiier  words,  from  six  to  eitrht  Innulred  thousand  acre-feet  are 
rerpiircd  to  sup|»ly  the  adflitional  nnavoidable  josses  from  evaporation 
an<l  ship  loeka^'es  in  San  I'ablo  Hay. 

In  the  matter  of  cost,  Y<iun^r's  eslimales  show  for  a  barrier  \\ith  .">(• 
feet  of  clearance  tlie  follow  iiiL': 

Point     SiMI     Plll.lo  .'8T."..L'(Kt.(MMt 

Army    Point    |'.t,s«_Ml.<KH» 


niffm-ncc    $25,400,000 
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Tlic  coiiveiiienec  to  otlifi-  interests  is  of  «;roat  iinportnncc.  'Plic  Mjirc 
Island  Navy  Yard  is  located  above  I'oiiit  San  Pablo  but  below  Car- 
(|iiinez  Strait,  naval  offieers  will  objeet  to  the  barrier.  On  aecount  of 
the  jii-eater  number  of  vessels  whieh  i)ass  San  Pablo  tlian  throu<rh  tlic 
upper  end  of  ("ar(|uinez  Strait,  there  will  be  less  objeetion  to  the  upjx'r 
site. 

Barriers  at  both  sites  will  serve  as  bridfxes.  The  San  Pabh)  location 
will  rei)lace  a  terry  now  in  opei-alion— the  \ipper  site  in  Carciuinez 
Strait  will  serve  l)oth  foi-  rail  and  \chi('uhir  traffic  ami  will  replace 
two  ferries. 

The  op])ortunity  to  combine  tht>  bariier  with  the  Southern  Pacific 
raili-oad  at  Port  Costa  should  iu)t  be  overlooked.  The  i-aili'oad  company 
is  contemplating'  the  construction  of  a  bri(l;>-e  to  replace  the  |)rescnl 
ferry,  if  the  Army  Point-Suisun  Point  site  is  selected  by  the  railroad, 
the  barriei-  can  not  be  built  on  this  site.  In  some  res])ects  this  is  the 
mo.st  atti-active  site  and  uidil  final  determination  is  nuide  of  the  loca- 
tion, no  permit  sho\ild  be  <iiven  for  a  brid^ic  aci-oss  this  |)lace. 

STORAGE  AND  RELEASE  TO  CONTROL  SALT  WATER 

This  method  of  solving-  the  salt  water  jjroblem  has  been  su<ru('sfed 
in  several  recent  ])ublications  of  the  De))ai1nu'nt  of  Public  Works. 
Kxanuiuition  in  detail  of  the  ))roposals  shows  that  "salt  water  conti'ol" 
means  the  sup])lyin<r  of  water  of  less  than  100  parts  chlorine  per  100,000 
to  the  delta  lands.  JCmmaton  on  the  Sacramento  and  Jersey  Island 
on  the  San  Joatiuin  are  the  limits  of  control  ami  no  .sugfjestion  has 
been  nuide  that  it  is  practical  to  release  water  to  su])i)ly  Antioch  or 
any  of  the  lowei*  indu.strial  area.  This,  in  fact,  leaves  out  of  consider- 
ation the  area  now  most  seriously  damajii'd. 

Studies  by  the  Division  of  Water  Kijihts  ba.sed  on  records  incliidin<: 
the  year  1925  show  that  to  control  salinity  below  100  parts  chloi'inc 
per  100.000.  the  combined  flow  of  the  Sacramento  at  Sacramento  aJid 
San  doacpiin  at  VeiMialis  (both  points  about  the  head  of  tide  water 
in  late  sumnu'r>   must  exceed  the  following-  figures: 

Cubic  frrl 
For  control  at  i»:r  second 

Kiniuiitoii    iiikI    Jersey    Isl:m<l    _      '.i'A)() 

Antioch  rtirn) 

ColIiiiMvillH    nWM) 

();iklaiul  and  Antiixh  ferr.v (>()00 

These  quantities  will  depend  to  some  extent  upon  the  nu)uths  )))-e- 
cedinfr  the  period  when  control  is  desired  and  will,  of  course,  vary 
Avith  the  diversions  below  the  jioints  of  measurement.  Furthermore, 
.siorafre  of  water  above  tide  level  will  afl'ect  the  matter  by  limiting  the 
distaiu-e  salt  watei*  is  forced  downstream  by  spring;  flooils. 

To  etfectively  supply  these  cpuuitilies  of  water  will  rccpiire  very 
large  stoi-age  cai)acily  in  dry  years. 

In  1!)24.  storage  in  exce.ss  of  a  million  acre-feet  would  have  been 
required  to  control  salinity  at  the  Oakland  and  Antioch  ferry  and 
:!70,000  at  Kmmaton  and  derscy.  In  1!)-J(i  over  .lOO.OOO  acre-feel 
would  have  been  recpiired  at  the  Oaklaiul  and  Antioch  ferry  and 
•JOOjOOO  acre-feet  at  Kmmaton  and  dersey.  Stoi-age  in  lai'ge  amount 
would  be  needed  about  half  tlu;  years  al  Enunaton  and'  Jersey  ami 
evei-y  year   foi'  control   at    the   Oakland    and    Antioch    ferr\-. 
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e  is  mi«:  r  •■-    u^^uui-.tion  that  stora^  and  ••  ■  -  r-    • - 
t.  vrJI»-vv  ,  =  .,,  -..;   iiiv.reiis' -     As  shown  earlier.  th:>  ■- 

I  -aolaied.  for  there  has  nevier  been  snch 

ik;.     ,,.    .11   ^-.i.i...i.flr  st<M^;ge  reservoirs  as  in  the  period  sinv      1- _i 
Many   reservoirs   arv   planned   for  eonstraetion   in   the   near   fmare. 
F:  "'  -       -        -  .'rk-  year.     Estimates  of  the  quan- 

tr  mitvt    therefore   be   e<«tiniioasly 

reviat-a    upwariis. 

Release  of  stored  water.  *o  control  salinity,  will  oeear  in  drv 
parts  of  the  year  and  to  th.   _  stent  in  dr>-  years.    To  effeeti- 

eontrol  the  right  ot*  --..-. ^.  as<e.  all  ri|tarian  owners  below  :„ 

reservoir  must  agr  .    uent.    As  the  law  now  stands,  th*- 

o-se  nf  stieh  a  reser^       :  .-..    =-    -i.;.»ined  and  it  will  be  imp^-'*  ■ 
prevent,  exrept  thmnfrh  litigation,  the  riparian  owners  from 
the  released  water.     This  diflSenlty  ean  be  removed  by  eond**!:.'  .'     ' 
of  ri^ts  alon^  the  stream.     The  problem  looks  too  lar»e  for  hnmai< 
£eeompUshment  in  any  reasonable  time  and  at  any  reasonable  cost. 

To  one  acquainted  with  water  problems  in  California,  it  does  not 
seem  reasonable  to  expeet  that  in  the  dry  part  of  a  dry  year  a  flow 
of  aOvO  or  more  f--^ '  -  ^-rond  wimld  be  allowed  to  pass  pomps  and 
ditches,  under  wL  -  were  sufferins.  in  order  that  salt  waKr 

eoold  be  poshed  h^'-i.  nn-'  the  oeean. 

As  to  the  cost  of  storage  reservoirs  to  aecomplish  the  release  for  salt 
eontroL  there  is  little  definite  information  whieh  permits  a  eomparison 
of  eQst&     The  following  statements  are  of  some  interest : 

Kennett  Reservoir  is  proposed  by  the  State  Department  of  Public 
Works  as  a  unit  in  the  "Coordinated  Han."'       See  Bulletin  13,  Der*"' 
ment  of  Publie  Works^  192S.>     The  recommended  reservoir  capae* 
•J.?4*>.000  acre-feet:  the  estimated  cost  of  dam  and  riehts  of  wa 
<-..:.  '■10.000:  of  power  plant  ♦S.000,000:  a  total  of  $80,000,000.     AV 
allow  -  prior  r^ts,  mean  annual  irrisation  yidd  of  reservoir 

will  :  _  -  •  O  acre-feet.  In  minimum  years  the  d^amcy  would  hf- 
large;  lit  p^r  eent  in  1930.  42  per  cent  in  1924.  If  this  reservoir  ^r»v 
depended  opon  for  salinity  eontroL  the  entire  available  supply  wool^i 
be  needed  to  control  salt  water  at  tlie  mouth  of  the  river,  leaving  n- 
water  for  the  area  depending  on  this  rean-rmr  for  irrigation.  In  other 
words,  the  very  year  when  the  reservoir  is  most  needeid  it  would  be  of 
little  practical  o^.  Furthermore.  Kennett  is  not  practicable  onlcs- 
operated  to  generate  dectric  power.  If  the  water  is  held  and  releMe  ^ 
for  salt  water  control,  the  power  value  is  greatly  decreased. 

Iron  Canyon  Reservoir  l«  pr^j^'^^rd  as  a  seeoBdarr  luut  in  the  ^'Own- 
dinated  Plan."       See  Bu  ^•f  Department  of  Public 

The  reeommended  eapacit^  .     <00  acre-feet :  the  estimat- 

dam  and  power  plant  is  placed  at  42S.000.Olil>:  the  canal  svsiem  t< 
utilise  thb  water  is  estimated  at  $30lOOQjOOO.  The  reHrvotr  maj  be 
utilized  in  controlling  salinity.  To  quote  from  the  above  wftinmd 
report,  page  115 : 

''Sacrificing  the  power  feature^  at  Iron  Caajon  dam  would,  with 
other  construction  unehangcd  with  the  exeepCion  of  the  arraagtmcnt  of 
ootletx  through  the  dam,  supply  a  rtserre  storage  of  .164.600  acre-feet 
of  water  in  Iron  (anyon  Reiwiioir  to  vnrenmt,  or  alleviate,  the  <ia}t 


•.va> "  ir-  •   ..'0  in  the  ~  .oh  Iv  »i  -  ■"  ^'* 

is  no:  .u'v. vateti,  but  :'    -  -  therv  ar-   ■    v-  -         -.^ 

this  line." 

Should  the  irriaration  feature  likewise  W  disrvtirarvU\l.  Inm  Canyon 
would  pro\nde  a  net  aimual  irrigation  draft  i»f  SOiXlKM)  aere-feet  or  just 
about  enoufrh  water  to  eontrol  salt  water  as  low  as  the  mouth  of  the 
river — provideil  the  water  et»uld  Iv  earrievl  |>ast  head  gates  and  pumjiss 
on  its  way  to  tidal  waters.  Under  this  eoudition  the  power  feature 
winild  Iv  saoririoetl  to  a  larirer  extent.  It  is  diftieult  to  picture  a  dry 
y-vir  wi- !.  \v  .-  v  '  '.  •  v  ire  both  searve,  in  whieh  it  would  W  pos- 
<  :  .0  :o  rv.  .-i  >.  .  ._  .,;•.  ty  of  water.  disr»»etir»ling  its  best  use  for 
•  .  wor.  and  have  the  the  riparian  and  aj  ve  users  of  water 

;'.l.'iiir  the  hundretl  and  tifty  miles  of  the  5>a  •  River  permit  this 

rtow  to  pass  by  uninterrupteil  to  tide  water.  The  plan  does  not  look 
practical. 

Other  reservoirs  may  be  usetl  for  the  same  purpt^se.  that  of  incrx»asin»r 
the  tlow  to  contn^l  salt  water.  For  example,  a  reservoir  on  Feather 
River  has  been  suaraested.  another  on  the  American  at  Folsom.  Bi>th 
of  these  reservoirs  will  have  value  for  pxnver  development  and  that  value 
>vill  be  srreatly  nniuced  if  a  larjire  quantity  of  water  is  held  for  s^iline 
eontY\^l.  The  most  practical  su^wstion  is  in  connei'tion  with  a  reservoir 
on  Dry  Creek,  north  of  the  Mokelunu^e.  the  water  to  W  divertevl  fnmi 
:;ver.     The  risrhts  by  the  East  l>ay  Municipal 

I  -  r  storage  in  Lanv  Reservoir  practically  elimi- 

nate this  reservoir  from  consivleration. 

In  connection  with  the  propi>sal  for  storage  and  release  of  water,  it 
should  be  remembereil  that  the  State  Dejwirtment  of  Ensjiueering  has 
made  the  suggestion  as  a  temi>orar\'  exixnlien^,  with  the  expei^'tatiou 
that  jK»rmanent  relief  would  be  bn>ught  about  by  the  ci^nstruction  of 
the  salt  water  l»arrier.  This  state  of  affairs  would  leave  the  delta  laiuU 
dependent  on  a  tem|>orary  right  to  be  replaceil  by  a  iH^rmaneut  right 
nild  be  arrangetl  for  at  siuno  later  time.  With  the  growing 
..  of  California  and  the  certainty  that  the  temporary  supply 
\ ...  ik'  invadctl  by  iucn'aseil  diversioi\s.  this  is  a  very  pnvarious  water 
r  iriit.  not  one  which  will  satisfy  the  delta  land  owners.  Furthermore, 
the  plan  does  not  consider  users  l>elow  the  delta,  either  towns  or  indus- 
tries. 

Xew  industries  will  not  Iv?  attracteil  by  any  temporary  impnnement 
in  water  cinulitions.  S<nne  jvrmanent  solution  must  l>e  reachetl.  It  is 
impi^rtant  to  California  to  have  the  decision  made  at  once  Si>  that  the 
great  industrial  exj»ansion  now  giung  on  can  In*  loeateil  to  a  maximum 
extent  in  this  state. 

WATER    FROM    OUTSIDE    SOURCES 

Water  HKt.'k  i-r  k»n.)Ught  in  t"r\>m  ouisiile  sources  to  siippiy  tiu-  iu\min 
and  industries  along  the  Straits  and  Suisun  Bay.  It  is  not  likely  that 
the  .  '  '       \  ean  be  reclaimeii  by  any  outside  source  of  water 

<ni  ..  _;.  cost.     But  for  the  uses  of  towns  and  factories  it 

is  p.wN.'.io  iv»  ."hViUv  outside  water. 

I  luler  present  contlitions  water  can  not  be  drawn  at  any  |H>int  on 
tide  water  without  either  running  the  risk  of  gettiiig  ,Ni»lt  water  or  of 
interfering  with  rights  alr^^ady  v««sttHl.  It  may  Ih'  passible  to  pmnp 
during  the  fresh  water  |H»ritHl  into  n*st»rvoirs  an«l  to  pipi»  the  water  thus 
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stored  alitiifr  the  watorfront.  supplyin^r  both  doiiu'stic  and  industrial 
consunicrs.  Keservoirs  of  jrood  size  ax"e  avaihible  in  the  Monteziun.i 
hills  north  of  Siii<J;un  Bay  and  a  few  small  reservoirs  are  found  on  the 
south  side  of  tlie  bay.  No  estimate  has  been  made  of  the  eost  of  thi^ 
itietliod.  Surveys  beyond  the  scoj^e  of  this  report  would  be  recjuired 
It  is  known  that  the  eost  would  be  larire.  thouirh  cheaper  than  any  othei- 
known  souree. 

Other  ])ossible  outside  sources  are: 

Eel  Kiver — A  sui)ply  wliieh  has  been  suirirested  for  Ixith  San  Fran 
eisco  and  east  bay  cities.     The  distance  to  Carqiiinez  Strait  is  12.')  miles. 
Harroun  estimates  the  cost  at  $22.()0(),0f)0  to  carry  .lO.OOO.OOO  jrallons 
daily  to  south  sides  of  Carquinez  Straits. 

Conn  Valley— A  small  tributary  to  .Xapa  Kiver  with  |)r()bable  yield 
iif  ](),()()().()()()  <rallons  daily.  Cost  iu)t  known  l)ut  tlie  supply  would  onh- 
riirnisli  a  pari  of  i)reseni  needs  and  wiiuld  provide  nothin<r  for  futui-e 
jTrowth. 

Putah  Creek — A  tributary  of  Sacramento  north  of  Dixon.  Cost  not 
known.  About  ")()  miles  nortii  of  Suisun  l>ay.  Complicated  with 
rii)ai-ian  claims.     All  stora^'e  at  considerable  distance  in  mountains. 

.Mokelumne  or  Cosnmnes — Drainajre  Sierras  nortii  of  Stockton.  "Cost 
unknown.     Early  rijjhls  conflict in^r.     About  7")  miles  distant. 

Pumped  water  from  San  Joaquin  \'alley — It  has  been  sufjfrested  that 
the  irri<?ation  districts  in  the  San  Joaquin  Valley  could  deliver  pumjjcd 
drainap:e  water  into  the  river  lo  be  iMim|)ed  out  aljove  salt  water  limit 
and  delivered  to  industries  and  towns  alonjr  the  bay  throujrh  pipe  lines. 

East  Bay  !Municij)al  I'tility  District — The  main  |)ii)e  line  of  this 
district  parallels  the  bay  shore  from  Autioch  to  r>ay  Point.  To  secure 
water  from  it  the  area  must  enter  the  district.  The  district  has  voted 
S;(U. ()()().()()()  to  complete  a  GO  m.;r.d.  supply.  Water  will  be  co.stly  if  the 
entire  cost  is  collected  from  rates,  and  there  is  little  incentive  for  Contra 
Costa  County  and  towns  lo  enter  this  orjranization.  The  water  is  too 
costly  for  the  heavy  industries,  such  as  now  are  located  ahrnj?  the  water- 
front. 

All  of  these  souix-es  ai'c  so  distant  and  costly  that  the  sui)plies  are 
more  of  the  nature  of  domestic  sujiplies  than  of  cheap  industrial  water 
sujjplies  such  as  are  reipiired  in  any  larjre  and  {jrrowin<?  industrial 
)"e<rion.  None  of  them  solves  the  salt  water  problem  as  alTectin^  con- 
struetioTi  alon!.r  the  waterfront  and  none  of  them  can  |)o,s.sil)ly  l)e  made 
a\;iilable  for  airrieidt  oral   industries  on  the  bay  hinds. 

THE   BARRIER   AS  A   UNIT   IN   THE   STATE  COORDINATED   PLAN   OF 

WATER  CONSERVATION 
A  |iian  for  the  developmnil  and  use  of  all  waters  of  the  state  upon  a 
coordinated  jtlan  has  been  presented  in  ])art  to  the  Lejiislature  of  the 
State  Department  of  Public  Works.  This  plan  provides  f(U-  the  storage 
and  Utilization  of  all  water  reipiired  in  the  Sacramento  \'cdlev  and  the 
transmission  of  excess  water  to  the  San  .Ioa(piin  \'allev  for  use  on  lands 
lor  whieli  insuflieieiil  water  can  be  supplied  from  local  s(»urces.  The 
salt  water  barrier  is  a  neeessaiy  unit  in  this  plan,  lor  water  can  not  be 
eai-ried  throu<.'h  the  delta  with  tidal  flow  brinirintr  salt  water  in  and  out 
of  the  channels  twii'e  ;i  day. 
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GENERAL   DEVELOPMENT  OF   BAY   REGION 

The  entire  bay  reizion  is  interested  in  the  sail  water  i)r()l)leni  in 
that  the  prosjjerity  of  tlie  rep:ion  iiiunediately  concerned  alTects  the  pros- 
perity of  the  cities.  The  industrial  territory  alon^  Canjuinez  Strait  is 
essential  to  the  well  beinj?  of  the  whole  state.  The  industries  are  funda- 
mental to  modern  civilization.  Oil.  fi'asoliih',  lut)iMcants,  steel,  ferti- 
lizers, suprar,  leather,  timber,  soda,  chlorine,  fire-|)r()of  roofinjr,  paper 
hoard,  briek,  tile,  flour,  mill  feed,  and  tlie  remaining:  varieties  of  manu- 
factured products  are  necessities  of  modern  existence.  To  have  them 
abundant  and  cheaj)  is  fjreatly  to  the  advantage  of  modern  society. 

]\Iany  of  these  factories  would  be  classed  as  nuisances  if  located  in  a 
larnfe  city,  on  account  of  the  odors.  Canjuinez  Strait  and  Suisnn  Bay 
have  re|2:idar  winds  which  prevent  a  serious  nuisance  in  this  locality. 
Other  communities  are  not  so  fortunately  situated. 

The  ratio  of  factory  em})l()yees  to  j)0]Mdation  of  towns  is  about  1  to  4. 
This  means  that  the  i)opulation  of  the  towns  immediately  surroundinjr 
the  industries  will  jrrow  as  tlie  industries  thrive.  This  population  in 
towns  makes  a  market  for  the  products  of  the  cities  and  llic  multitude 
of  manufacturin*;  establishments  which  have  located  in  the  cities.  The 
heavy  industries  in  turn  furnish  raw  material  for  use  in  the  factories  in 
the  cities. 

As  a  result  of  this  interlockin*-'  of  interests,  the  larjre  cities  of  the  bay 
reofion  have  a  direct  interest  in  seeing  a  salt  water  barrier  established. 
Behind  it,  around  the  fresh  water  lake  thus  created,  there  will  grow  up 
a  thriving  comuninity  engaged  in  the  production  of  essential  materials 
which  could  not  be  ])roduced  within  the  cities  themselves. 

CALIFORNIA   NOW   IN   THE   INDUSTRIAL  AGE 

California  is  now  in  an  age  of  industrial  growth.  Approximately 
one-third  of  the  people  of  the  state  are  engaged  in  manufacturing  and 
mechanical  industries  as  com])ared  with  less  than  20  per  cent  engaged 
in  agriculture,  foi'cstry  and  animal  husbandry  (the  next  largest  cla.ss 
of  workers).  The  present  growth  of  the  state  is  due  largely  to  the 
activity  in  industrial  matters. 

Students  of  i)opulation  growth  recognize  cycles  of  increase  in  popula- 
tion. There  seems  to  be  a  definite  limit  to  the  number  of  people  that 
can  be  reached  in  any  set  of  circumstances.  The  growth  of  California 
very  well  illustrates  three  cycles  of  growth.  In  the  early  days  of  the 
state,  mining  was  the  attraction  and  the  whole  life  of  the  community 
centered  around  the  mines.  As  mining  reached  its  climax  in  the  seven- 
ties, agriculture  came  to  the  forefront  and  there  was  a  continuous 
growth  on  this  account.  The  agricultural  era  lasted  until  ai)()ul  l!)l."). 
In  the  meantime,  through  the  discovery  of  oil  and  the  unprecedentt'd 
tlevelopment  of  the  electrical  industry,  cheap  i)ower  was  made  availabhi 
and  manufacturing  began  to  grow.  At  present  there  is  very  litth' 
actual  increa.se  in  agricultural  population  but  a  large  increase  in  indus- 
trial activities.  So  far  as  it  is  po.ssible  to  see  in  tlu;  future,  our  growtii 
will  be  industrial.  Agricultui'ists  have  leai-ned  to  grow  more  crops  with 
less  man  power  and  there  is  comparatively  little  likelih()od  of  any  larg(» 
increa.se  in  agricultural  po))ulation.  The  problems  of  the  state  are 
nowadays  to  a  large  extent  thosn  of  the  people  of  the  towns  and  cities 
and  industrial  areas. 
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DISTRIBUTION    OF    BARRIER    COST 

Several  inlorests  should  share  in  the  cost  of  this  harrier.  An  has  been 
.shown,  conditions  now  existing  have  been  broup:]it  about  by  develop- 
ments on  the  higrher  parts  of  the  watershed,  an  area  covering  32,000 
square  miles.  The  bay  cities  will  be  contributing  to  the  salt  water 
problem  by  diversions  which  they  projiosc  to  make  out  of  the  watershed. 
The  agricultural  interests  through  both  valleys  are  using  fresh  water  in 
such  a  way  as  to  c(;iitribute  to  the  salt  water  tr()ul>les  of  the  tlelta  lands 
and  the  industrial  territory.  The  power  comi)anies  through  use  of 
water  in  the  watershed  also  affect  the  jiroblem.  and  in  addition  these 
(•(mijianies  are  interested  in  the  increase  and  prosjierity  of  the  industrial 
i-egion.  (^ther  public  utilities  in  this  region  have  the  same  intei-est  in 
its  prosperity. 

The  problem  is  so  large  and  its  interests  so  widespread  that  ii  may  Itf 
said  to  be  state-wide  in  scope. 

The  federal  government,  through  its  control  of  navigation,  as  well  as 
its  general  interest  in  the  |)rosperity  of  the  country,  is  likewise  inter- 
ested in  the  ])roblem.  The  California  Debris  Commission  and  the  Uivei- 
and  Harbor  work  under  the  Chief  of  Engineers  of  the  Army  already  are 
engaged  in  river  improvement  and  in  control  of  reclamation  W(»rk  so  far 
a.s  it  affects  navigation.  It  would  appear  reasonable,  therefore,  to  have 
participation  in  this  consti-uction  work  by  the  federal  government. 

Local  interests  which  will  receive  direct  and  tangible  ix-nelits  from 
this  barrier,  such  as  the  towns,  cities  and  lands  whieli  can  use  water 
directly  from  the  fresh  water  lake  above  the  barrier,  should  contribute 
to  the  cost  of  the  structure.  The  delta  lands  s«)  far  as  they  divert  water 
from  tide  water  levels  should  also  be  included  in  the  area  eontril)utinir 
because  of  benefits. 

Railroads  and  vehicular  tratlic  utilizing  the  barrier  as  foundation  of 
a  bridge  should  j^ay  the  value  of  this  service.  It  seems  reasonable  that 
railroad  and  vehicular  traffic  could  reasonably  contribute  a  lar<re  smn 
for  the  use  of  the  bridge. 

It  appears  from  examination  of  Young's  estimates  that  the  sum  of 
.t4r),()()0,()no  will  complete  a  barrier  with  a  bridge  at  a  point  near  the 
upper  end  of  Carquinez  Strait.  A  detailed  economic  study  should  be 
made  to  determine  the  proportion  of  the  cnvi  ilwtt  slifmld  In'  twiinc  by 
each  interest  involved. 

SUMMARY 

1.  Car(piinez  Stiait  marked  aj)pro.\imately  the  boundary  between  salt 
and  fresh  water  under  natural  conditions. 

2.  Prior  to  diversions  for  irrigation,  Suisuu  Jiay  was  brackish  in  late 
summer,  and  salt  water  may  have  penetrated  as  far  as  Antioch,  but 
only  for  a  few  days  at  a  time  in  years  of  lowest  run-off. 

•'{.  If  the  water  now  diverted  for  irrigation  and  iield  in  storage  were 
i-elea.sed,  natural  conditions  would  again  be  brought  about. 

4.  The  flry  year  of  IIHS,  in  which  the  urge  of  war  had  encouraged 
heavy  ])lantings  of  rice  and  other  crojis  in  the  Sacramento  Valley, 
resulted  in  i)enetration  of  .salt  water  into  the  delta  for  a  longer  time 
and  to  a  greater  distance  up-stream  than  ever  known  before. 

5.  Examination  of  available  information  shows  that  the  yearly 
increased  diversion  of  water,  which  had  been  going  un  since  irrigation 
comiiitjiced   ill   the  valle\s  of  California.  li;id  been  gradually  affecting' 
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the  iiKn'cMMiMits   of   sail    wat(M-.     This   slow    (-nVcl    was   liarfll\-    noticed 
until  1918. 

6.  Irrifjation  and  storage  arc  not.  solely  responsible  for  the  influx  of 
salt  Mater.  The  load  of  hydraulic  niininf,'  debri.s  deposited  in  the 
streams  drainin<^  the  Sierra  Xevadas  is  a  minor  factor  in  the  problem. 
As  the  sediment  moves  down -.stream  the  tidal  prism  is  changed  and  the 
movement  of  water  is  affected. 

7.  Leveeing  and  reclamation  of  marsh  lands,  around  the  bays  and 
in  the  delta  region,  have  had  a  slight  effect  upon  tidal  niovenienls.  The 
net  eft'ect  of  leveeing  marsh  land  lias  l)eon  to  decrease  the  tendency  of 
salt  water  to  flow  up-stream. 

8.  Leveeing  of  basin  lands  and  diversion  of  floods  through  by-pass 
channels  has  had  an  important  effect  in  sending  floods  rapidly  to  tide 
water  and  in  reducing  the  late-summer  flow  of  water,  which  under 
natural  conditions  was  stored  and  slowly  released  from  basins. 

9.  Dredging,  particularlj'  in  loAver  portions  of  the  rivers  and  in  the 
!iavigation  cliannels  of  San  I'ablo  l>ay,  has  increased  the  tendency  for 
salt  water  to  flow  up-stream.  Dredging  in  iSuisuu  Baj'  and  in  the  deep- 
water  channels  to  Stockton  may  have  the  same  tendency.  All  increases 
in  channel  depth  and  in  straightening  of  approach  have  a  tendency  to 
incrt^ase  up-stream  flow  of  .salt  water,  though  a  rpuintitative  estimate  of 
this  tendency  can  not  be  made. 

10.  Irrigation  now  diverts  the  entire  low  flow  of  all  streams  entering 
the  San  Joaquin  Valley.  The  only  flows  reaching  tide  water  in  late 
summer  and  early  fall  are  return  waters— .seepage  from  irrigation. 

11.  Pumping  plants  on  the  w'est  side  of  the  San  Joaquin  Valley,  lift- 
ing water  to  the  west  side  slopes,  now  divert  more  water  during  late 
sunnner  than  enters  tide  levels  from  the  river.  The  San  Joaquin  delta 
under  present  conditions  is  dependent  in  late  summer  of  dry  years  on 
flow  from  the  Sacramento  Eiver.  Additional  jjumping  plants  are  being 
installed  and  there  will  be  a  greater  tendency  in  the  future  than  in  the 
past  for  salt  water  to  flow  up-stream  into  the  delta  channels. 

12.  liTigatiou  in  the  Sacramento  Valley  in  late  sunnner  diverts  prac- 
tically all  the  flow  of  str(!ams  entering  the  valley  fioor.  The  flow  of 
the  river  at  Sacramento,  the  head  of  tide  water,  is  noAV  largely  return 
seepage  or  waste  from  canals.  The  low  flow  at  Sacramento  w'as  500 
second-feet  in  1920;  2750  in  1921;  \V200  in  1922;  3100  in  192.'};  705  in 
1924;  2760  in  1925;  V,VM)  in  1926;  and  .'U20  in  1927. 

13.  The  ai'ea  irrigated  in  the  delta  of  both  rivers  is  now  360,000  acres. 
The  quantity  of  Avater  used  by  this  land  has  )iot  been  determined  with 
any  accuracy,  (.'omparing  cro])s  and  other  cojiditious  affecting  use  of 
water,  it  is  probable  that  the  annual  consumption  approximates  1^  acre- 
feet  per  annum.  Twenty  per  cent  of  the  annual  amount  is  used  in  the 
summer  months  of  greatest  evaporation.  At  this  rate  the  consumption 
of  water  by  the  delta  area  is  at  the  rate  of  2100  second-feet  in  the  sum- 
mer. This  exceeds  the  flow  into  tide  Avater  by  the  river  in  all  years  of 
low  flow. 

14.  Records  of  salt  content  of  the  water  have  been  collected  by  the 
Division  of  Water  Rights  since  1917.  The  area  of  delta  land  siu'- 
rounded  Ijy  .salt  water  (100  parts  chlorine  per  100,000^  at  high  tide  is 
.shown  in  the  following  table : 
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Approximate  iitrrnin  Ami  r'li  ihllii 

fl'iic  brforc  diver-  surrounded  l)i/ 
sioits  in  per  cent  salt  teat er — 

Year  ,il  xormal  acres 

1024  24  ICn.OOO 

1825 : 74  HJAH) 

192(5  :,:i  .\<i.(KK) 

n)27  10<»  .").(MK> 

1.").  Contriiry  to  popular  o|)ini(m.  tlu'  |)erio(l  since  1918  lias  not  l)Pt'n 
one  of  .sta<rnation  in  irrijxation  (U'vclopniiMit.  A  number  of  larfre  .stora«fo 
rcsprvoirs  have  been  built  and  placed  in  operation  since  then.  Of 
approximately  4.{)()(),(K)0  acre-feet  of  st(»ra{re  reservoirs  on  streams  drain- 
ino:  tlirout'li  Carfpiinez  Strait,  ")')  per  cent,  or  '2.72r),()()()  acre-feet,  have 
been  built  since  1920.  Diversions  of  water,  pai'ticnlarly  on  the  lower 
San  Joa(|uin  River,  have  increased. 

The  area  uiidei"  irrijralion  lias  steadily  incn-ased  in  both  valleys.  In 
1!)2()  it  is  cslinialed  that  1.2.")( ).()()()  acres  were  iri-i«rated  in  the  floor  of 
the  \alley,  with  .').!»()().()()()  acre-feel  of  water  by  diversions  from  streams 
draininfr  toward  ('ai-(|iiiiicz  Strait.  If  mountain  valleys  and  lands  irri- 
L'atcd  from  wells  ai"e  included,  tlic  total  area  irrijrated  is  probablv  over 
l,7r)(M)00  acres. 

16.  Further  extensions  of  irrijrated  area  are  beinjr  plannc<l  in  both 
valleys.  Within  the  next  five  years  tlie  bay  cities  will  have  divertinjr 
cajiacity  of  about  IS.')  second-feet  and  will  control  4:{1.000  acre-feet  of 
stora«;e  reservoirs.  These  enterprises  will  tend  to  increase  the  salt- 
watei"  menace.  There  is  rea.son  to  exp»'ct  the  same  menace  of  salt  water 
as  occurred  in  1020,  1924  and  1026  to  be  ])resent  every  year. 

17.  Salt  water  will  i)enetrate  the  lower  delta  reprion  every  summer 
under  present  conditions.  The  distance  water  will  flow  up-stream  will 
depend  less  and  less  uj)on  the  flow  of  streams  into  the  valleys  as  the 
iiuM-ease  in  use  of  water  continues.  About  one-half  of  the  delta  is  likely 
to  be  menaced  any  year.     The  area  may  extend  beyond  this  line. 

Is.  There  is  now  no  lc<r<d  control  of  diversions,  other  than  by  the 
slow  and  costly  process  of  liti^ration,  exce])t  ujjou  a  few  small  tiibulary 
streams  where  the  Division  of  Water  Ivifrhts  has  completed  adjudica- 
tions. Litifration  between  lower  users  of  water  in  the  delta  and  ujiper 
riparian  useivs  and  a]iproj)ria1ors  has  been  in  jjrojxress  for  .several  years. 
Other  litifration  may  be  started.  The  Icfral  jiroeesses  are  so  slow,  cum- 
bersome and  costly  that  little  result  is  to  be  expected  for  many  years, 
if  ever. 

Tlie  outcojiie  of  present  litigation  will  be  disastrous  if  the  courts 
uphold  the  contentions  of  either  of  the  parties  to  liti<jation.  If  the  delta 
lands  have  i-iparian  riirhts  to  the  wateis,  a  lar^'e  area  of  laud  will  have 
lit  i-fb-ase  water,  and  slora«;e  reservoirs  coustructed  by  power  companies 
will  be  deci-ea.sed  in  efliciency  ami  value.  Oti  the  other  hand,  if  the 
(•<iurls  decide  that  riparian  riirlits  do  not  attach  to  lamls  on  tide  water, 
the  delta  will  be  further  menaced  b\-  salt  water  and  there  will  lie  irrave 
danger  of  permanent  injury  to  a  larpe  area  of  land. 

10.  The  engineering  study  of  a  salt  water  barrier  made  by  Walker 
Young  of  the  Hureau  of  He<'lamat ion.  in  coooperation  with  the  I)e|)arl 
me)it   of  Public  Works  of  the  State  of  California,  concludes  that   the 
construction  of  sui-h  a  barrier  is  IVasihle.     Investigations  wei-e  made  at 
three  sites — Point  San  Pabh».  Dillitii  Puint  and  Arnn-  Point.     The  esfi- 
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mated  cost  of  the  barrier  -with  and  without  bridges  is  given  in  the  table 
on  page  60. 

20.  This  barrier  will  maintain  a  fresh  water  reservoir  free  from  tidal 
fluctuations  and  currents  other  tlian  these  caused  by  the  How  of  river 
water  toward  the  sea.  The  level  of  water  up-stream  of  barrier  will  be 
maintained  at  tlie  highest  practical  level.  Voiing  estimates  this  level 
at  elevation  2.5,  U.  S.  G.  S.,  or  6.0  on  tide  gage.  It  is  prol)al)le  that 
this  height  of  water  will  be  controlled  by  conditions  of  levees  in  the  peat 
areas.  As  these  levees  become  more  stable  the  level  can  be  increased. 
Flood  levels  will  not  be  increased  above  those  of  floods  in  the  past,  in 
fact  flood  conditions  will  be  improved  in  all  but  the  most  severe  and 
protracted  floods. 

21.  The  salt  water  barrier,  if  built,  will  affect  agriculture  and  the 

industries  and  activities  along  the  bay  and  lower  river  as  shown  in  the 

following  statement: 

A.     AGRICULTURE 

(a)  A  salt  water  barrier  at  Point  San  Pablo  will  make  fresh  water 
available  for  the  irrigation  of  51,000  acres  of  marsh  and  48,000  acres 
of  high  land  around  San  Pablo  Bay.  There  is  no  known  source  of 
water  for  this  area  of  land  at  present.  If  such  lands  are  increased 
$50  an  acre  above  cost  of  irrigation  works,  the  total  increase  in  value 
will  be  $4,950,000. 

(b)  A  salt  water  barrier  in  Carquinez  Strait  or  at  Army  Point  will 
make  fresh  water  available  for  163,000  acres  (marsh  70,000  acres;  high 
lands  93,000  acres)  aronnd  Suisun  Bay.  There  is  no  other  known 
source  of  water  for  this  area.  At  $50  an  acre,  the  inci-eased  value  above 
cost  of  irrigation  works  will  be  $8,150,000. 

(c)  Either  location  of  barrier  will  solve  the  irrigation  problem  for 
the  lands  now  irrigated  from  tide  waters  in  the  delta  and  adjoining  it. 
The  area  now  watered  is  about  360,000  acres.  The  total  area  of  irri- 
gable lands  is  estimated  as  458,000  acres.  The  area  menaced  by  salt 
water  is  169,000  acres.  The  value  of  this  land  is  $35,000,000.  Improve- 
ments at  20  per  cent  of  land  value  add  another  $7,000,000. 

There  will  be  some  increment  in  value  to  all  the  delta  area  from  the 
security  which  the  salt  water  barrier  will  bring  about. 

(d)  The  salt  water  barrier  will  benefit  the  areas  up-stream  from 
tidal  lands  by  removal  of  litigation  which  is  now  a  source  of  expense 
and  annoyance  and  which  is  an  obstacle  to  future  projects. 
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(e)  The  salt  wati-r  barrier  is  a  step  in  the  direction  of  carrying  out 
the  state's  i)lan  of  sujjplyinp:  water  to  the  southern  San  Joaquin  Valley 
— a  step  in  the  coordinated  plan  of  water  development.  It  is  tlu>  first 
portion  of  the  j)r().ie('t  whirli  slionld  be  built. 

B.     INDUSTRIES 

Industries  oi-cupy  a  \i\r<xc  area  of  land  alonjr  the  waterfront  of 
San  Franei.sco  and  San  Pablo  bays,  Suisun  Bay  and  Carquinez  Strait. 
Between  Oleum  and  Antioch  there  are  seventeen  large  industrial  plants 
and  a  number  of  smaller  ones.  On  the  north  side  of  the  straits  there 
are  two  large  industries  besides  the  ]\Iare  Island  Navy  Yard  and  Benicia 
Arsenal. 

These  industries  are  of  the  "heavy"  type,  fundamental  industries, 
which  produce  essential  products  necessary  both  in  war  and  peace. 
Steel  and  iron,  petroleum  products,  chemicals,  fertilizers,  powder  and 
fuse  works,  leather,  brick  and  tile,  flour  and  feed,  roofing  lumber  and 
wood  products,  fish,  canned  goods  and  sugar  are  produced  in  large 
quantities.  The  products  of  these  works  have  an  annual  value  of 
$250,000,000.  Freight  in  and  out  of  the  district  approximates  U,000,- 
000  tons  a  year.  Expenditures  for  electric  power  average  $800,000 
a  year.  The  average  number  of  emplo.vees  is  8500,  having  an  annual 
payroll  of  aliout  $15,000,000.  The  portion  of  the  population  of  towns 
and  suburban  territory  dependent  on  these  industries  includes  30,000 
inhabitants. 

The  indu.stries  are  large  usei's  of  water.  At  present  ten  million  gal- 
lons a  day  are  used,  not  including  the  navy  yard  or  ar.senal,  and  the 
annual  increase  in  use  by  the  establishmcjnts  is  one  million  gallons  a  day. 

Inunediately  adjoining  the  industrial  area  above  described  are  other" 
large  establishments  which  could  receive  benefit  from  the  fresh  water 
reservoir  created  above  the  barrier.  If  the  zone  along  the  waterfront 
to  Richmond  were  included,  the  annual  value  of  products  for  the  whole 
territory  would  be  .•f-515.(X)0,000;  the  number  of  employees  17,000;  the 
annual  payroll  $29,000,000.  A  part  of  this  area  is  within  the  East 
Bay  ^lunicipal  District. 

Since  the  salt  water  menace  became  widely  advertised  through  the 
Antioch  litigation,  only  one  new  industry  of  large  size  has  been  estab- 
li.shed  in  this  terrtiory.  The  factories  already  established  have  con- 
tinued to  grow,  but  the  uncertainty  about  fresh  water  has  discour- 
aged new  industries  seeking  location.  Fresh  wat(n"  in  hirge  quantities 
at  low  prices  is  essential  to  the  prosperity  of  such  (establishments. 
Water  from  any  existing  utility  or  municipal  district  is  too  high  in 
price  for  these  "heavy"  indiLstrial  plants. 

Ordinarily  such  works  locate  where  water  can  be  had  for  the  cost  of 
pumping,  and  such  manufacturing  establishments  will  not  go  to  any 
place  where  practically  free  water  is  not  available.  There  is  no  other 
location  in  California  suitalile  for  heavy  industries  where  this  condition 
can  be  created. 

The  establishment  of  new  basic  industries  will  I)e  attra<ted  l)y 
abundant  cheap  water.  If  California  does  not  provide  the  i)roper  loca- 
tion, Seattle  or  Portland  or  some  other  northern  locality  will  olTer 
greater  inducements  aiul  many  industries  will  establish  Pacific  Coast 
branches  in  these  northern  cities.  There  are  in  these  other  states  large 
areas  of  land  where  pure  fresh  water  is  abundant  and  may  be  had  for 
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the  cost  of  pumping  from  permanent  runninp:  streams.  Further  than 
this,  rates  for  water  in  the  cities  are  cheaper  than  in  California.  Below 
are  t'iven  the  costs  of  500,000  gallons  of  water  in  the  principal  Pacific 
Coast  cities: 

Cost  of  500.000  Gallons  of  M'nicr  I'cr  Month 

San    Francisco    $ir»7.r»G 

Oakland    101.71 

Los    Angt'los    72.16 

Stockton     54.50 

Portland     44.11 

Seattle 32.VM 

One  of  the  greatest  needs  of  the  state  today  is  a  fresh  water  reservoir 
around  which  factories  could  he  located  witli  assurance  of  a  permanent 
supi)ly  of  water,  l^rohably  no  single  accomplishment  in  the  con.struc- 
tion  program  now  under  discussion  would  do  more  toward  procrress. 
More  factories  mean  greater  population  and  more  local  markets  for 
agricultural  produce,  and  the  general  level  of  prosperity  of  the  state 
will  be  raised. 

Salt  water  is  detrimental  to  the  piping  and  more  costly  to  handle  in 
factories  of  this  sort.  The  increased  annual  co.st  to  the  users  of  saline 
water  is  eslimated  to  he  $1500, 000  a  year  through  deterioration  of  equip- 
ment and  piping  in  the  industries  now  establi.shed.  This  sum  cajiitalized 
at  6  per  cent  means  the  equivalent  of  an  investment  of  $5,000,000. 

Some  of  the  industries,  notably  the  sugar  refinery  at  Crockett  and 
the  chemical  works  at  Pittsburg  and  Niehol,  require  water  fre(?  from 
saline  matter.  The  presence  of  salt  water  in  the  river  for  long  periods 
.of  each  year  has  been  the  cause  of  much  expense  and  annoyance  in 
these  establishments,  and  brings  seriously  to  consideration  the  al)ility 
of  these  factories  to  continue  to  exist  under  the  trying  conditions. 

The  salt  water  barrier  will  remove  the  cause  of  additional  expense 
to  the  plants  now  located  here,  will  encourage  their  more  rapid  growth, 
and  will  ofVer  a  great  incentive  to  new  establishments  to  locate  here. 
Large  industries  require,  in  addition  to  large  quantities  of  pure  water, 
cheap  power.  efTicient  transportation  facilities,  preferably  both  by  rail 
and  water,  and  a  good  climate  attractive  to  labor.  The  lower  river 
and  upi)er  bay  regions  lack  only  water.  The  salt  water  barrier  will 
supply  this  single  deficiency.  If  the  barrier  is  not  built,  California, 
without  doul)t.  will  lose  many  important  factories. 

C.     DOMESTIC    WATER    SUPPLY 

The  domestic  water  supply  of  towns  along  the  straits  in  Suisun  Bay 
is  high  in  price  and  limited  in  quantity.  V'allejo,  the  only  exception 
to  this  statement,  recently  has  constructed  Gordon  Valley  Reservoir  on 
Suisun  Creek,  and  has  a  permit  to  store  10,000  acre-feet  and  to  divert 
5000  acre-feet  annually.  Other  towns  have  no  large  amount  of  water 
for  future  growth.  In  fact  lack  of  available  water  has  been  a  deterrent 
to  the  location  of  industries  and  the  resultant  increase  in  population. 

A  salt  water  barrier  will  solve  the  water  difTicnlties.  If  the  barrier 
is  located  at  San  Pablo  Point,  the  entire  area  can  be  supplied  with  fresh 
water;  if  the  barrier  is  located  at  Army  Point  or  in  Carquiucz  Strait, 
all  to\\Tis  on  Suisun  Bay  and  in  the  lower  river  will  be  on  fresh  water ; 
towns  below  the  barrier,  such  as  Crockett,  cnn  be  readily  'supplied  with 
short  pipelines  heading  above  the  barrier. 
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Eitlior  harrier  will  be  of  benefit  to  the  city  of  Sacramento  in  pre- 
venting the  upHow  of  tide  and  reducing  the  menace  of  sewage  water 
being  carried  toward  the  water  intake. 

D.     TRAFFIC  ACROSS  STRAIT 

Routes  of  travel  between  northern  and  southern  parts  of  the 
state  naturally  pass  through  Carquinez  Strait.  The  Southern  Pacific 
Company  maintains  ferries  for  trains  between  Benicia  and  Port  Costa 
and  for  passengers  between  Vallejo  Junction  and  Vallejo.  The  Sacra- 
mento-San Francisco  Railroad  maintains  a  train  ferry  from  Mallard 
to  Chipi^s  Island.  A  bridge  for  vehicular  traffic  now  crosses  the  strait 
ju.st  below  Crockett.  A  ferry  for  automobiles  and  passengers  is  main- 
tained between  Martinez  and  Benicia. 

At  Richmond  an  automobile  ferry  is  in  operation  a  short  distance 
below  the  site  of  the  proposed  salt  water  barrier  at  Point  San  Pablo. 

A  barrier  at  San  Pablo  can  l)e  made  to  serve  as  a  bridge.  There 
are  now  two  applications  for  bridge  permits  near  this  place.  The  esti- 
mated cost  of  these  bridges  is  from  $10,000,000  to  $20,000,000.  The 
difference  between  the  cost  of  a  barrier  with  and  without  bridge  is 
estimated  by  Young  to  be  $9,000,000. 

At  Army  Point  a  bridge  50  feet  above  water  increa.ses  the  cost 
$3,500.000 ;  at  Benicia  a  bridge  50  feet  above  water  level  increases  the 
cost  $6,000,000;  at  Dillon  Point  a  bridge  with  a  clearance  of  50  feet 
increa.ses  tlie  cost  $.3,800,000;  a  bridge  with  clearance  of  135  feet 
increases  the  cost  $8,700,000.  Approximate  figures  indicate  that  a  rail- 
road bridge  near  the  location  of  the  present  Southern  Pacific  ferry 
between  Benicia  and  Port  Costa  Avill  cost  in  excess  of  $10,000,000. 
Upon  this  estimate  railroad  transportation  could  bear  a  part  of  the 
cost  of  barrier.  Vehicular  traffic  is  growing  so  rapidly  that  there  will 
be  need  for  a  second  bridge  across  the  straits  within  a  few  years. 

E.  POWER  COMPANIES 

The  power  companies  are  interested  in  the  salt  water  problem 
because  it  has  decreased  their  market  for  power  by  discouraging  new 
plants  from  locating  here  and  by  reducing  the  growth  of  those  already 
established. 

The  litigation  over  water  rights  may  seriously  affect  their  plants 
supplied  from  storage  in  the  mountains. 

F.  FISHING   INDUSTRY 

Pishing  in  the  bay  and  rivers  is  important.  Salmon,  shad  and 
striped  bass  are  important  commercial  fish.  Smelt  and  smaller  fish 
are  important  in  furnishing  food  for  commercial  varieties.  Sturgeon 
are  nearly  extinct,  but  it  is  the  endeavor  of  the  Fish  and  Game  Com- 
mission to  prevent  comj^Iete  extinction  and  to  encourage  increases  in 
this  species. 

The  salt  water  barrier  will  be  an  obstacle  to  migrating  fish  during 
low  water  season.  Young's  plans  provide  for  fishways  and  it  is  his 
belief  that  fish  will  use  the  locks  and  that  on  the  whole  the  barrier 
will  not  obstruct  tlie  migration.  Objection  to  any  forms  of  bari-ier 
will  be  rai.sed  by  the  fishing  industry.  Wherever  the  structure  is 
built  there  will  naturally  be  some  obstruction  to  free  migration  of  the 
fish.  Tt  is  pro])able,  however,  that  the  structure  can  be  so  designed 
and  operated  as  to  do  only  a  small  amount  of  damage. 
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G.     NAVIGATION 

Any  barrier  is  an  obstacle  to  free  movement  of  vessels,  and  it  is  to 
be  expected  that  owners  of  vessels  Avill  object  to  the  ])ro.iect.  This 
objection  arises  from  the  delays  caused  by  usinf?  locks  and  the  danjrer 
of  liandlin<r  vessels  in  sucli  i-cstrictod  (|uartfrs.  partiiiilarly  in  fofziry 
periods. 

As  to  delays,  it  may  be  said  tliat  oi-di)i;;iily  the  time  lost  in  transit 
1hroii<rh  locks  will  be  retrained  by  the  freedom  from  adverse  currents 
above  the  locks.  While  this  will  deix-nd  upon  the  place  to  which 
the  vessel  is  l)ound,  it  is  l)elieved  that  foi-  the  srreat  bulk  of  trafHc  the 
delay  is  likely  to  be  small. 

The  danprer  to  ves.sels  maneuverinpr  in  approach  to  locks  is  of  course 
real,  but  with  the  safep:uards  now  provided  for  vessels  the  risk  is 
small  and  there  are  eompensatinp:  advantapres.  The  ability  to  dock 
without  lidal  currents,  as  would  be  true  above  the  barrier,  is  both  a 
savin<r  in  time  and  reduction  of  risk.  The  eleansinnr  action  of  fresh 
water  upon  the  bottoms  of  ocean-proiufr  vessels  is  valuable. 

The  fear  that  the  barrier  will  cause  siltinsT  in  channels  or  create 
chancres  in  tlie  (folden  (lale  bar  does  not  seem  to  be  well  founded. 
Sediment  moves  almost  eutirely  at  flood  times  when  the  barrier  will 
be  open  and  the  current  constantly  down-stream.  The  movement  of 
sediment  will  probably  be  facilitated  rather  than  retarded. 

Owners  of  shippinpr  facilities  are  of  course  interested  in  the  {growth 
and  lu-o.sjierity  of  the  communities  served.  The  industrial  area  which 
will  jrrow  uji  around  the  fresh  Mater  reservoir  above  the  barrier  will 
j)roduee  frei<rht  for  vessels  at  a  crroatly  increased  rate.  The  depth  of 
water  throufrh  Suisun  Bay  and  to  Stocklon  will  be  increased  to 
26  feet  under  the  ]ilaii  already  adopted  hy  cougress.  The  depth  of 
channel  will  be  ample  for  from  73  to  88  per  cent  of  the  vessels  nor- 
mally enterinpr  the  Golden  Gate  dnrinpr  a  year. 

In  considering:  the  location  of  the  barrier,  the  extent  of  shipping: 
is  important.  The  farther  downstream  the  preater  the  traffic  through 
locks,  the  prreater  quantity  of  water  required  for  lock  operation,  and 
the  frreatcr  will  be  the  objection  by  the  shipping  interests.  In  this 
regard  the  upper  location  of  the  barrier  will  meet  with  the  least 
objection. 

The  Xavy  Yard  is  above  San  Pablo  site  and  naval  officers  will  i)rob- 
ably  be  impres.sed  with  the  difficulties  presented  by  the  barrier  in 
time  of  war.  Here  we  have  another  ;'n'l  'ni])ortant  n-a^nn  for  tlw 
selection  of  the  upper  site. 

H.     STRUCTURE    BUILT    IN    WATER 

Teredos  and  other  wood-destroy intr  animals  have  caused  dama^rc  to 
structures  in  San  Francisco  15ay  waters  in  excess  of  $25,000,000  since 
1914,  according  to  estimates  made  by  the  San  Francisco  I\Iay  Marine 
Piling  Committee.  In  the  upper  bay  region  teredos  have  gone  as  far 
as  Antioch.  All  structures  built  in  water  which  may  become  brackish 
must  be  constructed  of  treated  jiiles  or  of  concrete.  Brackish  water 
carried  up  by  tides  will  continue  to  cause  greater  expense  in  all  struc- 
tures built  in  water  and  greater  maintenance  costs.  It  is  difficult  to 
measure  this  damage  in  flnljnrs,  hut  it  is  a  very  considerable  sura 
annuallv. 


—  167  — 

A  salt  water  barrier  will  reduce  the  maintenance  cost  of  structures 
and  will  make  it  joractical  to  build  structures  as  economically  as  was 
done  prior  to  the  invasion  of  salt  water. 

SOLUTION  OF  THE  SALT  WATER  PROBLEM 

23.  The  salt  water  problem  may  be  partially  solved  in  several  ways, 
but  completely  only  in  one  waj'.  Conditions  may  be  ameliorated  by 
storage  and  release  of  water  from  reservoirs  to  push  back  the  salt  water 
or  water  supply  from  outside  sources  may  be  brought  in  to  supply 
fresh  Avater  through  conduits  or  pipes. 

The  only  satisfactory  solution  of  the  problem  is  the  salt  water  barrier. 
These  methods  are  briefly  discussed  below : 

STORAGE  AND  RELEASE  TO  PUSH  BACK  SALT  WATER 

24.  This  method  of  solving  the  salt  water  problem  has  been  sug- 
gested in  several  recent  pulilicatinns  of  the  Department  of  Public 
Works.  Examination  in  detail  of  the  proposals  shows  that  "salt  water 
control"  means  the  supplying  of  water  of  less  than  100  parts  chlorine 
per  100.000  to  the  delta  lands. 

Emmaton  on  the  Sacramento  River  and  Jersey  T.sland  on  the  San 
Joaquin  are  the  limits  of  control  and  no  suggestion  has  been  made  that 
it  is  practical  to  release  water  to  supply  Antioch  or  any  of  the  lower 
industrial  area.  This,  in  fact,  leaves  out  of  consideration  the  area 
now  most  seriouslj'  damaged. 

Studies  by  the  Division  of  Water  Rights  based  on  records  including 
the  year  1925  show  that  to  control  salinity  below  100  parts  chlorine 
per  100,000,  the  combined  flow  of  Sacramento  River  at  Sacramento 
and  the  San  Joaquin  at  Vernalis  (both  points  about  head  of  tide  water 
in  late  summer)  must  exceed  the  following  figures: 

Cubic  feet 
For  control  at  per  .srcond 

Emmaton  and  Jersey   Island 3500 

Antioch    ROOO 

Collin.'fville    5500 

O.  &  A.  Ferry GOOO 

These  quantities  will  depend  to  some  extent  upon  the  months  preced- 
ing the  period  when  control  is  desired,  and  will,  of  course,  vary  with 
the  diversions  below  the  points  of  measurements.  Furthermore,  stor- 
age of  water  above  tide  level  will  affect  the  matter  by  limiting  the 
distance  salt  water  is  forced  downstream  by  spring  floods. 

To  effectively  supply  these  quantities  of  water  will  require  very  large 
storage  capacity  in  dry  years. 

In  1924  storage  in  excess  of  a  million  acre-feet  would  have  been 
required  to  control  salinity  at  the  0.  &  A.  Ferry  and  200,000  acre-feet 
at  Emmaton  and  Jer.sey. 

Storage  in  large  amount  would  be  needed  about  half  the  years  at 
Emmaton  and  Jer.sey,  and  every  year  for  control  at  the  0.  &  A.  Ferry. 

The  above  is  under  the  assumption  that  storage  and  diversions  "in 
these  two  valleys  does  not  inerea.se.  As  shown  earlier,  this  condition 
has  already  been  violated,  for  there  has  never  been  such  increased 
activity  in  building  storage  reservoirs  as  in  the  period  since  1924. 
Many  reservoirs  are  planned  for  construction  in  the  near  future. 
Furthermore,  diversions  increase  every  year. 


—  168  — 

Estimates  of  the  quantities  required  for  storage  control  must  there- 
fore be  continuously  revised  upwards. 

Release  of  stored  water,  to  control  salinity,  will  occur  in  dry  parts  of 
the  year  and  to  greatest  extent  in  dry  years.  To  effectively  control  the 
right  of  storage  and  release,  all  riparian  owners  below  the  reservoir 
must  agree  to  the  arrangement.  As  the  law  now  stands,  the  use  of  such 
a  reservoir  may  be  enjoined  and  it  will  be  impossible  to  prevent — except 
through  litigation — the  ri))arian  owners  from  diverting  the  released 
water.  The  difficulty  can  be  removed  by  condemnation  of  rights  along 
the  stream.  The  problem  looks  too  large  for  human  accomplishment  in 
any  reasonable  time  and  at  reasonable  cost. 

To  one  acquainted  with  water  problems  in  California,  it  does  not 
seem  reasonable  to  expect  that  in  the  dry  part  of  a  dry  year  a  flow  of 
5000  or  more  feet  per  second  would  be  allowed  to  i)ass  pumps  and 
ditches,  under  which  crojjs  were  sufl'ering,  in  order  that  salt  water  could 
be  pushed  back  into  the  ocean.  As  to  the  cost  of  storage  reservoirs  to 
accomplish  the  release  for  salt  control,  there  is  little  definite  information 
which  permits  a  comparison  of  costs.  The  following  statements  are  of 
interest : 

Kennett  Reservoir  is  proposed  by  the  !State  Department  of  Public 
Works  as  a  unit  in  the  "Coordinated  Plan."  (See  Bulletin  13  of  the 
Department  of  Public  Works,  1JJ28.)  The  recommended  reservoir 
capacity  is  2,940,000  acre-feet;  the  estimated  cost  of  dam  and  rights  of 
way  is  $55,000,000;  of  power  plant  $25,000,000;  a  total  of  $80,000,000. 
With  allowances  for  prior  rights,  the  mean  annual  irrigation  yield  of 
reservoir  will  be  2,838,000  aere-feet.  In  minimum  years  the  deficiency 
would  be  large;  I'J  per  cent  in  1920;  42  per  cent  in  1924.  If  this  reser- 
voir were  depended  upon  for  salinity  control,  tiie  entire  available  sup- 
ply would  be  needed  to  control  salt  water  at  the  mouth  of  the  river,  leav- 
ing no  water  for  the  area  depending  on  this  reservoir  f(ir  irrigation. 
In  other  words,  the  very  year  when  the  reservoir  is  most  needed  it 
would  be  of  little  jiractical  use.  Furthermore,  Kennett  is  not  prac- 
ticable uidess  operated  to  generate  electric  power.  If  the  water  is  held 
and  released  for  salt  water  control,  the  power  value  is  greatly  decrea.sed. 

Iron  Canyon  Reservoir  is  proposed  as  a  secondarv  unit  in  the  "Coor- 
dinated Plan."  (.See  Bui.  13.  Dept.  of  Public  Works.)  The  recom- 
mended capacity  is  1,121.900  aere-feet;  the  cost  of  dam  and  jjower  i)lant 
is  estimated  as  .$26,000,000;  the  canal  .system  to  utilize  this  water  is  esti- 
mated at  $30,000.  The  reservoir  nuiy  be  utilized  in  controlling  salinity. 
To  quote  from  the  above  mentioned  rei)ort,  page  115: 

"Sacrificing  the  jiower  feature  at  Iron  Canyon  dam  would,  with  other 
construction  unchanged  with  the  exception  of  the  arrangement  of  out- 
lets through  the  dam,  supply  a  reserve  .storage  of  364, WK)  acre-feet  of 
water  in  Iron  Canyon  reservoir  to  overcome,  or  alleviate,  the  .salt  water 
menace  in  the  delta  region  should  such  be  desirable.  Such  use  is  not 
advocated,  but  it  is  demonstrated  that  there  are  possiliilities  along  this 
liile." 

Should  the  irrigation  feature  likewise  be  disregarded.  Iron  Canyon 
would  provide  a  net  annual  irrigation  draft  of  SOO.OOO  acre-feet  or  just 
about  enough  water  to  control  .salt  water  as  low  as  the  mouth  of  the 
river — provided  the  water  could  be  carried  past  head  gates  and  pumps 
on  its  way  to  tidal  waters.     I'nder  this  condition  the  power  feature 
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would  be  sacrificed  to  a  larger  extent.  It  is  difiScult  to  picture  a  dry 
year  when  water  and  power  are  both  scarce,  in  which  it  would  be  pos- 
sible to  release  a  large  quantity  of  water,  disregarding  its  best  use  for 
power,  and  have  the  riparian  and  appropriative  users  of  water  along 
the  hundred  and  fifty  miles  of  the  Sacramento  River  permit  this  flow 
to  pass  by  uninterrupted  to  tide  water.  The  plan  does  not  look  practical. 

Other  reservoirs  may  be  used  for  the  same  purpose,  that  of  increasing 
the  flow  to  control  salt  water.  For  example,  a  reservoir  on  Feather 
River  has  been  suggested,  and  another  on  the  American  at  Folsom. 
Both  of  these  reservoirs  will  have  value  for  power  development  and  that 
value  will  be  greatly  reduced  if  a  large  quantity  of  water  is  held  for 
saline  control.  The  most  practical  suggestion  is  in  connection  with  a 
reservoir  on  Dry  Creek,  north  of  the  Mokelumne,  the  water  to  be 
diverted  from  the  ]\Iokelumne  River.  The  rights  obtained  by  the  East 
Bay  Municipal  Utility  District  for  storage  in  Lancha  Plana  Reservoir 
practically  eliminate  this  reservoir  from  consideration.  In  connection 
with  the  proposal  for  storage  and  release  of  water,  it  should  be  remem- 
bered that  the  State  Department  of  Engineering  has  made  the  sugges- 
tion as  a  temporary  expedient,  with  the  expectation  that  permanent 
relief  would  be  brought  about  by  the  con.struction  of  the  salt  water 
barrier.  This  state  of  affairs  would  leave  the  delta  lands  dependent  on 
a  temporary  right  to  be  replaced  by  a  permanent  right  which  would  be 
arranged  for  at  some  later  time.  With  the  growing  condition  of  Cali- 
fornia and  the  certainty  that  the  temporary  supply  will  be  invaded  by 
increased  diversions,  this  is  a  very  precarious  water  right,  not  one  which 
will  satisfy  the  delta  land  owners.  Furthermore,  the  plan  does  not  con- 
sider users  below  the  delta,  either  towns  or  industries. 

New  industries  will  not  be  attracted  by  any  temporary  improvement 
in  water  conditions.  Some  permanent  solution  must  be  reached.  It  is 
important  to  California  to  have  the  decision  made  at  once  so  that  the 
great  industrial  expansion  now  going  on  can  be  located  to  a  maximum 
extent  in  this  state. 

WATER    FROM    OUTSIDE    SOURCES 

25.  Under  present  conditions  the  towns  and  industrial  area  can  not 
look  to  any  place  within  tide  water  level  for  a  source  of  water.  Above 
tide  levels  the  following  are  the  principal  supplies  which  may  be  con- 
sidered : 

Eel  River, 

Conn  Valley, 

Putah  Creek, 

Mokelumne  or  Cosumnes, 

Pumped  water  from  irrigation  districts,  San  Joaquin  Valley, 

East  Bay  Municipal  Utility  District. 

All  of  these  sources  may  be  considered,  but  as  all  are  distant,  with 
long  pipe  lines  and  other  costly  works,  they  will  be  able  to  supply  water 
only  at  relatively  high  cost,  prohibitory  to  the  types  of  factories  now 
located  in  Contra  Costa  and  Sohmo  counties.  Piping  water  across 
these  straits  will  be  a  very  costly  and  difficult  affair.  The  barrier 
removes  the  necessity  of  any  pipe  line  crossing. 
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LOCATION    OF    BARRIER 

26.  For  the  purpose  of  i)rovi(lin^'  fi-csli  water  to  cities,  industries  and 
a-rricMilture  on  adjoininir  land,  tlie  lowest  location  of  the  barrier  accom- 
plishes the  most.  However,  water  supply,  cost  and  convenience  to  other 
interests  must  be  considered  before  the  location  can  be  selected.  The 
following  may  be  said  on  these  points : 

Water  Supply.  The  attached  tables  jrivc  the  recpiirenients  for  fresh 
water  above  the  barrier  upon  the  assumption  that  development  is  com- 
plete. These  figures,  in  part,  are  taken  from  the  Young  report — in 
part  are  the  results  of  studies  made  for  this  investigation. 

Kcquirements  for  the  full  year  are  : 

Army  I'oint 1,100.000  acre-feet 

Point  San  Pablo 2,024,000  ncre-feet 

Difference 804.000  acre-feet 

For  the  irrigation  period  May  to  September,  inclusive,  the  requirements  are : 

Army  Point (>:i8.0(K)  acre-feet 

Point  San  Pablo 1.2.'5G,000  acre-feet 

Additional  storage  on  the  headwaters  will  be  required  to  supply  the  barrier  at 
San  Pablo. 

Voat.  Young's  estimate  of  cost  of  barrier  with  bridge  of  clearance  of  50  feet  is  as 
follows : 

Point  San  Pablo $75,200,000 

Army    Point 40,800,000 

Difference   ^ $2.'»,40O,0O0 

Convenience  of  Other  hitereatfi.  San  Pablo  site  is  below  the  Mare 
Island  Navy  Yard,  a  great  obstacle.  Navj'  men  will  be  against  the 
project.  Shipping  interests  will  be  more  inconvenienced  with  the  lower 
site  occupied.  At  present  about  two-thirds  of  the  vessels  that  pass 
Point  San  Pablo  continue  u])stream  above  Army  Point.  The  San  Pablo 
site  will  be  a  convenience  to  vehicular  traffic.  The  Army  Point  site  will 
be  convenient  for  both  veliicular  and  railroad  traffic,  though  at  i)resent 
vehicular  traffic  is  cared  for  by  the  Cartjuinez  Bridge. 

FINAL  CONCLUSION 

27.  If  the  .salt  water  barrier  is  built  at  Army  Point  to  carry  vehicles 
and  railroads,  and  the  proj)er  jiart  of  the  cost  paid  by  these  interests, 
the  salt  water  problem  can  be  solved  permanently  and  cheaper  than  by 
any  other  solution  that  has  been  suggested. 

The  cost  of  a  bridge  f(U'  rail  and  automobile  trafTic  at  Army  Point 
can  not  be  determined  without  more  work  than  is  possible  in  an  investi- 
gation such  as  this.  It  can  be  safely  said,  however,  that  the  cost  will 
exceed  $10,000,000.  Automobile  traffic  over  the  Carquinez  Bridge 
(which  has  been  in  use  less  than  a  year)  is  at  the  rate  of  approximately 
1,100. 000  autoiiiol)ile,s  a  year  and  is  growing  rapidly.  There  will  be 
economic  justificatif)n  for  an  auto  l)ridge  at  Benicia  before  it  can  be 
built.  Automol)ile  traflic  will  justify  an  expenditure  of  over  $10,000.- 
000.  The  two  combined  will  "be  over  $20,000,000.  If  this  figure  is 
taken  as  the  value  to  transportation,  there  will  be  left,  approximately, 
an  efpial  sum  to  be  j>aid  by  other  benefits. 

Iron  Canyon  Reservoir,  the  only  definite  storage  reservoir  suggested 
for  temporary  control,  will  cost  $2fi.000.000.  The  salt  water  barrier 
would  permanently  .solve  the  diftieulties  for  a  smaller  sum. 


171 


TABLE    1 

Average   Miles  Traveled   by   Water  Barge  Call 

Yeir  Jan.  Foil.  Mar.      Apr.  May  June 

iy08 19.8  11.6  12.5  14.0  12.9  16.7 

1909 6.9  0  4.5  7.7        5.0        4.7 

1910 9.6  10.0  3.8  3.0        6.4  10.8 

1911    11.6  2.3  16.2  1.0        2.1        0.7 

1912 22.0  10. 1  14.5  12.7  8.8  7.1 

1913 16.4  13.6  13.2  9.9        6.9  10.3 

1914 2.1  1.2  1.6  2.5        2.2        3.4 

1915 16.4  2.3  3.1  4.3        2.6        3.7 

1916 4.9  0.5  1.0  2.3        6.4        5.8 

1917 16.0  13.1  6.5  6.3        3.5        4.8 

1918 24.3  15.1  9.6  6.2  9.2  15.0 

1919 20.4  9.4  7.7  5.7        4.3  14.1 

1920 23.8  24.0  17.2  12.0  12.9  17.4 
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TABLE   3 
Commercial   Fishing — San   Pablo  and  Suisun   Bays  and 
Sacramento   and   San   Joaquin    Rivers 
( Varieties) 

Sulmun                                Sliad  Striped  Bass  Total 

Year                                                        Native                             Planted  Planted  Pounds 

1919    4.529,048                    1,573,713  759,733  6,862,494 

1920    3,860,312                   1,409,322  668,290  5,937,924 

1921     2,511.127                        797,128  599,698  3,907,953 

1922    1,765,066                    1,109,445  682,717  3,557,228 

1923    2,243,945                    1,285,334  906,869  4,436,148 

1924    2,640,110                    1,538,735  658,244  4,837,089 

1925    2,778.846                   2,439,441  836,301  6,054.588 

1926    1,261,776                      902,202  749,573  2,913,551 

1927     920,471                    4,103.012  644,789  5,668,272 

Total,    9    Years-.   22,510,701  15,158,332  6,506.214  44,175,247 

Mean     2,501,189  1,684,259  722.913  4,908,361 

The  run  of  fish  will  vary  from  year  to  year  in  accordance  with  weather,  feed  and 
unknown   factors. 

A  low  or  hiph  run  for  one  year  may  not  mean  absolute  evidence  of  either  increase 
or  decrease  in  the  species. 

For  example,  the  extremely  low  run  of  salmon  in  1927  does  not  necessarily  mean 
.<5till  lower  run  in  19  28.  and  similarly  with  shad  in  reverse  tendency. 

However,  there  seems  to  be  a  Roneral  decrease  in  salmon,  probably  an  increase 
in  shad,  and  a  static  condition  in  striped  bass. 
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TABLE    5 
School    Enrollment   Bay   Shore   Districts — Contra   Costa   County 

Elementary  Schools:  1915  1921 

Oaklev     85  118 

Antioch    333  454 

Pittsburg 668  1,122 

Bav  Point 85  

Martinez    403  792 

Port    Costa 122  108 

Carquinez    (Crockett) 447  572 

Selbv    72  99 

Rodeo     108  132 

Pinole  Hercules 227  258 

San  Pablo 182  227 

Richmond    2,288  3,380 

Total  Elementary 5,020  7,262 

Iligrh  Schools : 

Antioch    1   105  142 

Pittsburg j 

Alhambra,  Martinez 77  121 

John    Swett,    Crockett 86  119 

Richmond    242  655 

Total  Higrh  School 510  1,037 

Total    both 5,530  8,299 


1927 
168 
731 

1,485 
162 

1,068 
75 
617 
128 
198 
217 
282 

3,997 

9,118 


149 
183 
294 
206 
754 

1,586 

10,704 


TABLE   6 

Water-Borne   Traffic,   U.   S.    Engineering    Department   Data 

(Total  movement,  tonnage  and  values  in  thousands  of  tons  ajid 

thorisands  of  dollars) 

Suliun  Bay  Carquinez  Strait                 San  Pablo  Bay                      Qrand  Total 

Tear                             Toris           Value  Tons             Valuo             Tons            Value              Tons               Value 

1917    No  Data  Incl.  in  San  Pablo  11,946      $212,592 

1918    No  Data  Incl.  in  San  Pablo     4,330        152,206 

1919    305        $7,034      Incl.  in  San  Pablo      4,634        184,476  4,939      $191,510 

1920 433        13,877        2,079        $97,991        1,696  54,620  4,208        166,488 

1921 562        19,670        1,720  2,019  96.177  4.301 

1922 1,329  32,006              No  Data  2,652  118,234 

1923 2.6.S9  43.7R4              No  Data  2,466  109.022 

1924 2,341  51,066              No  Data  4,200  156,999 

1925 4,204  88.670  7,673        183,000  4.754  234,409        16.631        506.079 

1926 4,205  90,687  7,844        135,522  4,667  260,920        16,716        487,129 

Totals  are  only  shown  where  data  are  complete  for  all  divisions. 

In  addition  to  above.  In  1926,  there  was  a  total  of  1,752,000  tons  valued  at  $124,- 
077. 6K,  to  or  from  the  Sacramento  and  San  Joaquin  rivers,  most  of  which  pa.ssed 
through  Carquinez  Strait.  However,  all  of  this  having  origin  and  destination  in  the 
above  Bay  division,  it  appears  there  also. 

Railroad  ferry  freight  traffic  across  Carquinez  Strait  was.  In  1925,  2,706,000  tons; 
In  1926,  2,650,000  tons. 


TABLE   No.  7 
Ocean-Going    Water-Borne    Traffic,    U.    S.    Engineering    Department    Data 

(Tnvnnpe  in  thousands  of  tons  and  values  in  thousands  of  dollars) 

Sulsun  Bay  Carquinez  Strait  Ran  Pablo  Bay  Grand  total 

Tear  Tons  Value         Tons  Value  Tons  Value  Tons  Value 

1925 2,659      $43,823      5,188      $147,485      4.011      $66,999      11.858      $2.'58,307 

1926 2,495        41,173      4,264        107,228      3,866        58,942      10,625        207.343 

Data  do  not  permit  a  separation  of  bay  business  from  ocean-going  business  previous 
to    1925.   and   Carquinez   Straits   rlata   are   entirely   lacking   for   the   veans. 

The  magnitude  of  the  petroleum  products  traffic  and  the  proportion  of  the  total  it 
occupies  are  obvious  when  the  following  tables  are  compared  with  the  above. 

Tear  Sulsun  Bay  Carquinez  Strait  San  Pablo  Boy  Grand  total 

Tons  Value  Tons  Value  Tons  Value  Tons  Value 

1925 2,464   $34,391  4,415    $49,562  3,837   $45,715  10,716   $129,667 

1926 2,168   33,663  3.409    40,454  3,708    43,837  9,285    117,954 

OUTCOINO    BAT    AND   OCEAN    WATER-BORNB   PETROLEUM    PRODtJCTS 

1925 547      $20,811      2.949        $38,217      1,019      $19,783        4,515        $78,811 

1926 615        29,989      2,746  35,197         940        23,837        4,301  89.023 

Does  not  include  Standard  Oil  Co.  Richmond  plants. 
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TABLE    No.  8 

Sacramento  and  San  Joaquin  River  Traffic,  U.  S.  Engineering  Department  Data 

(Tonnage  and  values) 

Sacramento  River  810  Joaquin  Blrer 

Year                                                                            Tom                    Valu*  Tons  Value 

1910 4DG.147    129,522.151  631,681  $32,878,108 

1911 503.285     32,139.048  600.128  35,768.215 

1912 477.292     27.755,325  632.591  38.854.539 

1913 733,594     35,856.791  820,399  38,341.174 

1914 721,090     38.211.760  772.156  35.479.741 

1915 766.935     38.027.703  831.234  36,358.240 

1916 875.780     46.908,093  824,222  42,179.160 

1917 947,690     96.820,992  1,890,856  50.367,760 

I'US 1,053,510    113,991,123  2,114,382  65,204,825 

1919 1,666,025     78,601.238  647,156  54,100.043 

1920 1.377,700     53,946.146  692.306  42,203.211 

1921 976,596     52,092.263  646.657  37.263.122 

1922 1,291.135     60,606,728  678.751  34.291.675 

1923 1.264,821     62.470.23.'.  697.773  38.027,909 

1924 1.796,104     58,662,997  727,499  38.185.313 

1925 1.427,230     80,500.145  849,687  47.192.499 

1926 1.222.993    85,315.284  934.809  56.455.662 

Coiitains  also  movements  between  rivor  points  only. 

TABLE  No.  9 

Water  Requirements  for  Operation  of  Salt  Water  Barrier  When  Fully  Developed 

(Qitnnlitica  iu  ni  rnnd-fc  t) 

Point  San  Pablo 


1 

2 

3 

4 

S 

6 

t 

8 

9 

10 

11 

12 

V  sU    ladder... 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

iiidn.'itrie.s,  etc. 

322 

322 

322 

322 

322 

322 

322 

322 

322 

322 

322 

322 

<;:it«-  IcakaRe- 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

Oper.  lork.s__ 

705 

705 

705 

70.-. 

705 

705 

705 

705 

705 

705 

705 

705 

Kvaporation  _ 

250 

300 

450 

650 

950 

1,200 

1,250 

1,170 

1,020 

800 

500 

200 

Irrigation 

610 

1,680 

2.290 

1,910 

1,150 

FliisliinK 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

T..tal.v!  S.  F.__ 

1,678 

1,728 

1,878 

2,078 

2,988 

4,308 

4,968 

4,508 

3.598 

2.228 

1,928 

1,628 

TABLE    No.    10 

Water  Requirements  for  Operations  of  Salt  Water  Barrier  When  Fully  Developed 

(Quantities  in  aecond-fert) 

Army  Point 


. 


1 

] 

S 

4 

S 

6 

7 

8 

9 

10 

11 

11 

F'ish  ladder.- 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

Indu.«;tries,etc. 

155 

155 

155 

155 

155 

155 

155 

155 

165 

155 

155 

1B5 

Oate  leakapo- 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

Open.  lock8__ 

246 

246 

246 

246 

246 

246 

246 

246 

246 

246 

246 

246 

Evaporation  . 

110 

146 

200 

288 

422 

530 

555 

522 

455 

355 

222 

89 

IrriRatlon 



__ 



__ 

380 

1,050 

1.430 

1.190 

710 

Flushing  

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

Totals,  S.  F.-- 

912 

948 

1,002 

1,090 

1,604 

2,382 

2,787 

2,514 

1,967 

1,157 

1,024 

891 

TABLE    11 

Water    Requirements    Above    Salt    Water    Barrier    When    Fully    Developed 

(Qvantilirs  in  arrc-fcct) 

Army  Point 

point  San  Pablo 

January 50,000  102,500 

February   52, .^00  95,500 

March     62,000  115,000 

April 65.000  123.000 

May     98.500  184,000 

June    147,500  256,000 

July     171,000  305,000 

Augrust    154,000  277,000 

September 117, noo  214,000 

October     71,000  137,000 

November    61,000  115,000 

December    54.500  100.000 

Tofal.^ 1,110.000  2.024,000 
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EXHIBIT  "D" 

MEMORANDUM 

To 

THE  JOINT  LEGISLATIVE  COMMITTEE 

TO  INVESTIGATE  THE 
WATER  RESOURCES  OF  CALIFORNIA 

By 

A.  M.  BARTON 

Chief  Engineer  and  General  Manager 

State  Reclamation  Board 

of  California 

State  Office  Building 
Sacramento,  California 
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November  :}(),  1928. 
Joint  Legislative  Committee  to  Invest iprate 
the  Water  Resources  of  California. 
Mr.  B.  S.  Crittenden,  Chairman, 
139  North  A  Street, 
Tracy,  California. 
Dear  Sir  : 

Ou  November  20tli  the  writer  appeared  before  your  honorable  com- 
mittee in  behalf  of  the  American  River  Flood  Control  District  and, 
after  dwelling  l)riert.v  on  some  of  \he  pliases  of  tlie  American  River 
situation,  was  granted  the  privilege  of  presenling  a  more  complete  and 
detailed  statement  in  written  form. 

It  is  now  manifest  that  to  serve  the  most  broadly  beneficial  public 
interests,  tlie  scope  of  the  American  River  developnu'nt  uuist  be  extended 
to  that  of  a  major  i)roject.  As  such,  it  nuist  necessarily  have  an 
important  bearing  upon  interesrts  other  tluui  those  pertaining  to  the 
controlling  of  floods.  It  is  therefore  proj)osed  to  discuss  also  certain 
other  relevant  features  which  appear  to  warrant  the  serious  consider- 
ation of  your  committee. 

In  order,  however,  that  our  primary  purpose  maj'  not  be  obscured, 
it  is  desired  at  the  outset  to  define  the  i.ssue  with  which  we  are  ])rin- 
cipally  concerned  and  to  direct  your  attention  to  tlie  magnitude  of  the 
stakes  involved  therein.  The  area  within  the  boundaries  of  the  Ameri- 
can River  Flood  Control  Di.strict,  some  22,500  acres,  includes  tlie  cities 
of  Sacramento  and  North  Sacramento.  Tlie  [)opulation  of  this  area 
is  estinuited  at  104,000  and  the  a.ssessed  i)roperty  valuation  is  api)roxi- 
niately  $10r).000,000.  No  later  than  last  si)ring  the  American  River 
again  vented  its  fury  on  this  region  and  about  13,000  acres  were 
flooded  to  depth.s  up  to  twelve  feet.  The  levees  of  Sacramento  held, 
but  the  unprotected  city  north  of  tlie  American  suffered  heavy  losses 
of  property  and  at  least  one  death  was  directly  attributable  to  the 
flood.  Railroads  and  highways  were  submerged  and  for  a  i)eriod  of 
days  there  was  no  traffic  over  the  roads  leading  north  mid  east  from 
Sacramento. 

This  is  by  no  means  the  first  time  these  conditions  lutve  obtained 
and  there  is  no  a.ssurance  whatever  that  witiiin  the  next  three  months 
a  thousand  families  may  be  forced  from  their  homes.  The  State  of 
(Jalifornia  has  aided  in  the  reclaiujitioii  of  about  one;  nVillion  acres  of 
agricultural  land.  When  one  eoiisidfrs  this  fact,  it  seems  incredible 
that  the  just  demands  of  a  rajiidly  growing  eoininunity  immediately 
adjacent  to  the  capital  shall  go  unheeded. 

For  the  past  four  years  tlie  develojnnent  of  the  American  River  at 
Folsom  has  claimed  the  attention  of  those  interested  in  conservancy 
measures  and  in  particular.  thos»'  concerned  with  flood  control  by 
storage  regulation.  At  the  last  Legislature  an  act  was  jiassed  speci- 
fically defining  the  obligations  of  any  private  interests  to  be  .trach'd 
with  by  the  state  in  return  for  conti-ol  of  certain  of  its  properties  at 
the  Folsom  penitentiary.  This  act  in  efTeet  burdens  the  promoters 
with  the  expen.se  iiieidental  to  the  installation  ;ind  operation  of  flood 
control  features  which  must  necessarily  be  incoi-porated  in  the  dam  in 
order  to  accomplish  the;  desirable  jiurposes.  It  also  comprehends  tiie 
solution  of  the  salinitv  problem  of  the  delta  region. 

12— fi4918 
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Since  this  act  was  drawn,  radical  chan<?es  liave  occured  in  the  situa- 
tion both  as  to  flood  ahatenuMit  and  salinity  control  and  an  urgency 
hcrolot'ore  not  sensed  has  hcconie  apjiarent.  The  flood  of  ^larch,  1928, 
has  most  forcihly  hronjrhl  home  to  tlie  people  a  full  realization  of  the 
menace  which  exists  in  the  uncontrolled  flow  of  the  American  River 
and  viftorous  action  is  now  beinir  had  by  the  American  River  Flood 
Control  District  in  an  endeavor  to  solve  the  flood  control  i)robiem. 
To  those  who  have  studied  the  situation  it  is  obvious  that  the  most 
economical  solution  involves  rejiulation  of  flood  flows  by  storage.  It 
is  further  oltvious  that  the  provision  of  such  rejrulation  can  not  Ioiil; 
be  deferred.  Tlie  rapidly  p:rowin<r  community  north  of  the  American 
River  is  wholly  at  the  mercy  of  the  vagaries  of  that  stream.  Tiie  loss 
of  life,  destruction  of  pr()i)erty  and  adverse  publicity  suffered  by  the 
cajutal  of  this  state  in  the  recent  flood  is  freshly  in  tlie  minds  of  those 
most  vitally  interested.  Develojjment  is  being  retarded.  To  defer 
action  is  to  invite  a  disaster,  recovery  from  which  may  not  be  acc(»ni 
plislicd  ill  gciii'rations. 

Those  who  have  suffered  fritm  the  incursion  of  salt  water  in  the 
delta  region  have  entertained  great  hope  for  the  early  construction  of 
a  salt  water  barrier.  The  plan  has  been  fully  investigated  by  state  and 
federal  engineering  forces.  These  investigations  reveal  that  the  prob- 
able cost  would  vai-y  from  $45,000,000  to  .tiUl.OOO.OOO  according  to  the 
site  selected.  It  was  hoped  that  a  considerable  proportion  of  this  cost 
would  be  borne  by  transportation  interests  in  return  for  use  of  the 
j)rop()sed  structure  as  a  bridge  across  the  .straits.  This  hope  has  been 
ilisjx'lled  by  an  annduniciiient  of  the  Southern  Pacific  Company  whicli 
settles  the  issue  by  proceeding  with  the  immediate  construction  of  a 
bridge  near  the  Cartiuine/c  ferry.  Thus  it  appears  that  immediate 
amelioration  of  the  salt  water  nuisance  can  l>i  lia<l  only  by  the  reieasinir 
"f  impounded  waters. 

A  practical  acceptance  of  this  condition  is  now  evinced  by  the 
attitude  of  the  delta  interests.  These  interests  now  propose  the  forma- 
tion of  a  delta  conservancy  district,  the  major  purpo.se  of  which  will 
be  to  ])rovide  a  means  for  sharing  in  the  co.st  of  storage  works  j)roposed 
under  the  coordinated  plan  or  any  other  works  capable  of  remedying 
the  situation.  This  has  all  the  ai)pearance  (»f  a  hroad-miiwhwl  jii-ojjosal. 
It  should,  to  our  notion,  receive  the  sympathetic  support  of  all  state 
agencies  and  be  hastened  to  an  early  consummation. 

The  dilemma  with  which  that  region  is  confronted  has  been  forced 
upon  it  by  a  natural  and  orrlerly  agricultural  development  of  the  Sae- 
lann'iito  and  S;m  .Foa«|uin  valleys  The  hohh-rs  of  np-strcam  agricul 
tural  lands  have  taketi  water  as  they  pleased  and  now  insist  that  the 
delta,  although  admittedly  injured,  must  solve  its  own  problem  and 
meet  the  costs  incidental  to  such  solution.  Tremendous  stakes  are 
involved  in  the  delta  eontroversj',  involving  an  area  of  approximately 
600.000  acres  from  which  is  derived  an  annual  crop  production  of 
liclweeii  $r>0.000.00(l  and  $70.000.0(i<(.  The  most  valuable  agricultural 
land  ^f  the  state  is  in  this  region  and  permanent  damages  due  to  the 
infiltration  of  salt  water  have  already  attained  vast  proportions. 

l^y  standing  on  their  rij^ariaii  rights  and  viiroronsly  pressing  the 
suits  now  filed,  tlie  delta  interests  can  jeopardize  every  approjiriator  in 
the  two  valleys.  The  out«'onie  of  siieli  litigation  is.  of  course,  uncertain 
but  it  cannot  fail  to  result  in  at  least  a  temporary  paralysis  of  develop- 
ment and  rrj-eat  expense. 
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Kortiuiati'ly,  tlu-  iiu'linatiuu  of  tlit;  (k'llH  is  loward  coihslnictivc 
measures.  This  is  indicated  by  the  spirit  of  the  proposed  district  and 
the  apparent  willingness  of  the  land  to  contribute  toward  a  storage  or 
conservancy  project. 

It  is  noted  tliat  the  delta  interests  have  looked  toward  the  proposed 
Kennett  and  Iron  Canyon  reservoirs  as  a  jjossihlc  solution  of  their 
problems.  Our  purpose  is  to  i)rin.i;  most  cmpliatifally  to  the  attention 
of  all  parties  the  fact  that  the  const  ruction  of  either  of  these  reservoirs 
would  in  no  measure  provide  control  of  flood  waters  where  such  control 
is  most  necessary  and  urgent,  the  American  River  area. 

It  is,  of  course,  true  that  the  construction  of  either  of  these  units  of 
the  coordinated  conservancy  j)lan  will  go  far  toward  solving  the  salinity 
problem  and,  at  the  same  time,  be  beneficial  to  the  irrigation,  navigation 
and  flood  control  interests  of  the  upper  valley.  But  public  policy 
demands  that  any  development  of  natural  resources  shall  be  so  planned 
as  to  confer  the  greatest  benefits  to  the  greatest  nund)er  of  beneficiaries 
and,  further,  shall  be  timed  so  far  as  is  humanl.v  )iossil)le,  to  meet  their 
urgent  requirements. 

During  a  normal  summer  the  .salinity  problem  is  not  acute;  the  great- 
est necessity  for  augmented  flow  occurs  during  seasons  of  subnormal 
precipitation  and  this  necessity  coincides  with  liie  ma.ximum  retiuire- 
ment  for  irrigation  water.  Appropriations  fi-om  the  Sacramento  River 
now  amount  to  nearly  double  the  low  flow  of  the  stream.  As  the  devel- 
opment of  the  upper  valley  progresses,  these  appropriations  must  be 
increased  and  it  becomes  apparent  that  during  a  critical  season  such  as 
1924,  draft  from  the  river  would  seriously  diminish  the  amount  of  water 
dedicated  to  salinity  control.  In  such  case  state  regulation  would 
become  necessary  and  restriction  of  diversions  could  be  accomplished 
only  by  a  close  i)olicing  of  the  entire  stream.  The  first  concern  of  the 
proposed  delta  district  is  to  .secure  unimpaired  delivery  of  water,  the 
storage  cost  of  which  is  partially  l)orne  by  it. 

Flood  flow  regulation  by  these  upper  reservoii-s  is  desirable  but  will 
not  become  ab.solutely  essential  until  development  of  the  upper  valley 
region  has  progressed  to  such  a  point  that  the  present  defenses  are 
inadetjuate  and  unless  the  present  rate  of  development  is  gi-eatly  accel- 
erated, this  lies  many  years  in  the  future. 

Irrigation  has  progressed  rapidly  in  the  uj)per  Sacramento  Valley. 
Prior  to  1911,  diversions  from  the  river  were  insignificant  but  with  the 
stimidus  of  war  time  prices,  great  strides  were  made  in  the  use  of  water. 
In  nearly  every  case  approjiriations  were  made  far  in  excess  of  imme- 
diate requirements  and  many  years  must  elai^se  before  development  is 
so  intensive  as  to  i-ecjuire  that  all  the  water  appropriated  be  actually 
put  to  beneficial  use.  It  seems  proj)er  that  conservation  and  regulation 
of  the  u.se  of  the  present  stream  flow  should  be  practiced  before  a  great 
expenditure  is  made  primarily  for  an  added  supply.  We  are  inclined 
to  the  opinion  that  the  irrigation  interests  may  best  be  served  by  a  con- 
solidation of  their  present  position  rather  than  by  any  great  immediate 
expansion.  If  an  exi)ansion  of  irrigated  land  is  desirable  it  seems 
icasonablf  that  areas  witlioul   any  su|)ply  sliotdd  lie  provided  for  first. 

The  major  American  River  project. 

During  the  past  summer  further  investigation  on  the  American 
River  has  indicated  that  the  Auburn  Reservoir  may  be  developed  in 
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conjunction  with  the  Folsom  Rcservoii-.  Tlic  conibinod  capacities  of 
these  storaf^e  units  is  95^. 000  acre-feet.  The  Coloina  Reservoir  wliich 
at  the  tlate  of  this  mcmoranduiu  is  Ijeing  furtlier  studied,  has  a  eapaciiy 
of  T.IO.OOO  acre-feet.  Tliere  is  rea.son  to  believe  that  a  satisfactory 
dam  site  will  be  found  and  if  tliis  i)roves  to  be  tlie  ease,  the  combined 
storapre  capacity  of  the  development  will  be  1,700,000  acre-feet. 

Operated  as  flood  control  works  the  Folsom  and  Auburn  units  an- 
capable  of  .safelj-  redueinfr  flow  down  the  American  River  to  a  maxinuim 
of  80,000  second-feet.  The  inclu.sion  of  ("oloma  Reservoir  in  ti>e  j)lan 
will  effect  a  further  reductinn  to  a  maximum  of  60,000  .seeond-feet  with- 
out interference  with  the  ])ower  output. 

A  method  of  water  relea.se  from  Fol.som  and  Auburn  reservoirs  can 
be  devised  whereby  salinity  can  be  controlled  to  Emmalon  and  Jersey 
in  all  years,  includiner  the  critical  season  of  19'24.  with  but  a  sliprhi 
reduction  in  power  yield.  The  addition  of  ('oloma  Reservoir  will  ]n'o- 
vide  control  fully  in  line  with  any  sane  requirement  of  the  delta 
interests. 

The  outstanding  advantage  to  be  gained  through  the  adoption  of  the 
American  River  development  as  the  first  unit  of  the  coordinated  plan 
rather  than  one  on  the  upi)er  Sacramento  River  is  that  of  early  con- 
summation. We  have  endeavored  \o  indicate  the  urgency  of  the  situ- 
ation both  as  regards  flood  control  and  abatement  of  the  salinity  menace. 
Development  at  Kennett  or  Iron  Canyon  will  in  no  manner  alleviate 
the  deplorable  situation  wiiich  exists  along  the  American  River  and 
only  by  a  stretching  of  the  imagination  can  <me  vi.suali/e  aid  to  the 
delta  within  the  next  generation  from  these  sources. 

It  .seems  obvious  that  either  of  the  great  developments  of  the  upper 
Sacramento  must  be  carried  forward  as  state-owned  projects.  The 
writer  pre.sents  no  brief  for  or  against  public  ownership  and  wi.shes  to 
avoid  any  i)articiiiation  in  injecting  this  highly  controversial  subject 
into  the  ])roblem  befoie  us.  However:  the  situation  appears  to  demand 
recognition  of  the  fact  that  publicly  owned  eiititi(N  have  jiot  the  faculty 
of  moving  rai)idly.  The  uncertainties  suri'ounding  the  ui)per  Sacra- 
mento projects — legislative,  legal  and  tinancial — are  such  that  only  a 
confirmed  optimist  would  hope  for  the  liegiuning  of  c(Uistruct ion  witliin 
the  next  decade.  And  ten  yeai's  more  might  well  be  re<|uired  to  briuir 
the  jirojeet  to  completion. 

Tt  has  been  suggested  that  eai'ly  construction  of  the  Anu-ricau  Rivei- 
project  might   retard  the  upper  Sacramento  project  by  saturation  of 
the  power  nuirket.     (^ur  contention,  ba.sed  upon  a  close  study  of  avail 
al)le  statistics,  is  that  the  outj)ut  from  tlie  American  will  long  since  have 
been  absorbed  before  the  Sacramento  j)ower  comes  on  the  luarket. 

The  prinuiry  ])urj)oses  of  Kennett  reservoir  in  the  coordinated  plan 
is  to  uudce  up  the  deficiency  which  exists  in  the  water  supply  of  the 
San  .loa<|uin  Valley.  Power  production  is  but  a  nutans  to  that  on(]. 
Flood  control  and  the  abatement  of  the  salinity  menace  are  benefits  of 
secondary  importance.  Salinity  control  and  irrigation  of  the  San  Joa- 
quin X'alley  are  contradictory  in  efTect  ;  the  (»ne  re(|uires  that  impounded 
water  be  passed  down  the  i-iver  channel  to  the  sea,  while  (he  other  pre- 
supposes diversion.  ^V/ji/.  ihm,  is  ii  not  loffical  fo  providf  on  ihr 
Atnrriran  a  development  which  shall  he  specificalhf  dediraterl  to  salinitji 
control  and  nllow  the  Kennrtt  projui  /-  f}ilf<li  ih.  ni,r,,nit  f,,,-  whi'-j, 
if  was  orifjimdly  conceived? 
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The  matter  of  immediate  absoii)tii)ii  of  tlie  j)o\vor  output  from  tlie 
American  project  is  to  our  belief  wlioUy  witliin  tlie  power  of  the  state 
administration.  We  liave  lu'cn  advised  as  to  tlie  attitude  of  the  Pacific 
Gas  and  Electric  Comi)any  in  the  matter  of  state  conservancy  measures. 
We  are  informed  as  to  the  inci-ement  of  demand  U])on  its  system  and 
can  visualize  no  i)hysical  obstacle  relatinj;  to  al)sorption  at  a  satisfactorj' 
rate.  Armed  with  this  knowledge,  the  task  of  the  administration  in  this 
matter  does  not  appear  ditticult ;  it  is  our  belief  that  it  can  not  only 
guarantee  ab.sorption  at  a  satisfactory  rate,  but  can  so  influence  the 
rate  at  which  power  is  to  be  ]nircha.sed  as  to  greatly  decrease  the  sug- 
gested contribution  to  the  construction  fund  and  at  tlie  same  time  insure 
a  proper  and  legitimate  profit  to  llie  promoters  and  their  financial 
backers. 

Briefly  stated,  the  power  consumers  of  the  stale  will  share  in  paying 
for  the  benefits  to  be  conferred  through  flood  regulation  and  salinity 
control,  but  it  is  not  to  be  inferred  that  their  cost  will  in  any  measure 
be  increased.  Predicated  upon  the  data  now  at  hand,  the  production 
costs  from  this  project  will  be  approximately  the  same  as  from  Kennett 
or  Iron  Canyon  and  being  much  nearer  to  load  centers,  no  great  trans- 
mission costs  or  losses  are  involved.  No  power  development  project 
occupies  a  more  advantageous  position  with  relation  to  the  points  of  use. 

The  desirable  purposes  sought  bj'  the  several  interests  can  be  accom- 
plished by  a  concentration  of  development  on  the  American  River  for 
the  next  few  years,  and,  being  without  cost  to  the  parties  benefited,  its 
most  violent  opponent  can  not  demonstrate  the  plan  to  be  untimely  or 
not  in  accordance  with  sound  economic  doctrines. 

Advantages  to  American  River  Flood  Control  District. 

The  outstanding  advantages  to  be  gained  by  the  American  River 
Flood  Control  District  through  the  regulation  of  flood  discharges  by 
the  American  i)roject  are  those  which  bear  directly  upon  the  cost  of 
reclamation.    They  may  be  summarized  as  follows: 

Decreased  size  of  flood  channel. — Without  regulation  the  required 
flood  channel  will  l)e  2400  feet  wide;  it  is  economically  impossible  to 
continue  such  a  channel  to  the  easterly  boundary  of  the  district  and 
some  3000  acres  of  excellent  river  bottom  land  would  be  denied  protec- 
tion under  such  a  plan.  The  construction  of  Folsom  Reservoir  alone 
will  permit  the  reduction  of  flood  channel  width  to  1000  feet  and  the 
levees  can  be  extended  to  protect  all  land  in  the  district. 

Under  the  recently  approved  federal  legislation  (Curry  bill),  it 
would  appear  that  the  State  of  California  would  be  obligated  to  acquire 
such  lands  as  are  necessary  within  by-passes  for  projects  yet  to  be  con- 
structed, of  Avhich  the  American  River  Flood  Control  District  is  a  part. 
The  rights  to  be  acquired  have  been  tentatively  apprai.sed  at  an  average 
of  $200  per  acre  and  may  be  considerably  greater.  The  2400-foot  flood 
channel  contains  approximately  1200  acres  and  the  1000-foot  channel 
about  650  acres.  It  is  therefore  obvious  that  the  saving  to  the  state 
through  the  adoption  of  the  narrower  channel  will  be  at  least  $110,000. 

Decreased  channel  maintenance. — The  permanent  saving  through 
maintenance  of  a  sinalhr  channel  which  will  devolve  upon  the  state 
will  be  considerable,  both  as  to  the  removal  of  obstructions  to  flow  in  the 
overflow   portion   and    the   removal    of   detritus   from   the   river   bed. 
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Channel  sedimentation  is  one  ol"  the  important  engineering  problems 
which  must  be  solved  by  the  district.  While  the  laws  governing  the 
transportation  of  debris  by  running  water  are  not  generally  under- 
stood, it  is  unanimously  agreed  that  the  scouring  effect  of  a  continu- 
ously maiiitiiiiu'd  larj,'*'  flow  is  greater  than  that  of  occasional  great 
floods.  The  matter  of  diannel  maintenance  is  important.  It  was  thor- 
ouglily  arjrncd  at  hearing's  on  the  phin  of  rechnnalion  spon.sored  by 
Messrs.  Tibbals  and  l*('ic'i\al,  and  many  agree  that  (K'ficiencies  in  this 
regard  accounted  lor  ihc  failure  of  the  i)lan. 

Partial  use  of  flood  chanvd. — Tlie  revenue  resulting  from  use  of  por- 
tions of  the  flood  channel  may  properly  l)e  expected  to  yield  a  revenue 
to  the  state.  It  becomes  apparent  that,  with  regulation,  the  frequency 
of  floods  in  excess  of  the  eai)acity  of  the  present  river  channel  will  be 
greatly  decreased  and  that  some  of  the  flood  clianne]  lands  may  be  put 
to  a  practically  continuous  agricultural  use.  The  limited  industrial  use 
which  may  be  had  for  lands  subject  to  intermittent  floods  will  also  be 
extended. 

Decreased  length  of  l>ridcfeii. — Regardle.ss  of  the  width  of  flood  chan- 
nel adopted,  all  obstructions  to  flow  must  be  removed.  The  existing 
railroad  fills  must  be  replaced  by  trestles  and  where  neces.sary  the 
grades  must  be  raised  to  conform  to  the  proposed  flood  planes.  While 
the  advantages  of  the  lesser  channel  width  are  obvious,  the  district  at 
this  time  is  not  prepared  to  make  a  statement  as  to  the  alhx^ation  of 
these  costs. 

The  highway  leading  northerly  from  the  Twelfth  Street  Bridge  is  one 
of  the  main  arteries  of  travel  from  Sacriimento  and  trafTie  counts  have 
indicated  that  between  11,.3UU  and  12,000  vehicles  pass  over  it  every 
day.  To  obviate  grade  crossings  at  the  two  railroad  intersections,  sub- 
ways have  been  constructed.  These  are  flooded  Avhenever  the  American 
River  leaves  its  banks  and  a  flood  discharge  which  might  otherwise  do 
very  little  damage  suspends  trallfie  for  .several  days  after  the  high 
water  has  rceeded.  Koi-  this  rea.son.  the  present  location  is  regarded  as 
temi)orary.  If  the  24()()-f()ot  Hood  ehannel  is  found  nece.ssary,  the 
Highway  Connnission  proposes  an  elevated  structure  i)assing  over  the 
railro.id  tracks  with  a  maximum  height  above  ground  of  about  45  feel. 
With  the  KXIO-foot  eluinnel  the  present  loeali<in  ••:in  he  u.scd.  it  being 
necessary  oiily  to  sulistitute  a  slioit  ti-estlc  between  the  Twelfth  Street 
Bridge  and  the  proposed  levee. 

The  Highway  Commission  engineers  have  estimated  the  cost  of  the 
long  overhead  crossing  at  $7S7,000.  The  shorter  structure  would  cost 
less  than  $100,000,   making  the  saving  on  this  item   alone  $t)S7,000. 

Aside  from  matters  pertaining  to  cost  and  maintenance,  decrea.sed 
lengths  of  trestles  are  desii-able  from  the  jioint  of  view  of  the  traveling 
public.  Causeways  are  dangerous,  time  consuming  and  subjeet  to  con- 
gestion. They  represent  most  of  the  detrimental  features  which  high- 
way engineers  endeavor  to  avoid  and  in  these  ea.ses  are  particularly 
obnoxious  on  aceount  of  the  density  of  traffic. 

Loss  of  nssrssaldp  area. — The  wider  flood  channel  which  will  be  neces- 
sary without  reservoir  regulation,  will  contain  approximately  If)  jier 
cent  of  the  total  area  of  the  district.  Tvan<l  along  the  river.  hei))g  lowest 
in  elevation,  will  piobably  be  assessed  at  a  maximum  rate.     It  therefore 
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a|)peai-s  that  the  loss  in  assessed  valuation  throuprh  adoption  of  the 
wider  cliannel  may  aiii)roach  2")  per  cent  of  tlie  total  for  the  district. 
This,  of  course,  has  the  etfeet  of  increasing  the  charges  against  the 
remaining  area  and  to  that  extent  renders  the  aeeeptanee  of  the  project 
by  tlie  pooide  more  doubtful. 

Regardless  of  its  width  any  flood  cliannel  along  the  American  River 
will  constitute  an  eyesore  and  will  forever  be  a  barrier  to  the  develo])- 
ment  of  the  two  municii^alities.  As  their  expansion  continues,  this 
area  will  become  more  valuable  and  the  economic  loss  will  become  more 
acute  aiul  moi-e  obvious.  !Many  broad  visioned  ])eoi)le  anticipate  the 
idtinuite  consolidation  of  the  two  cities  and  in  view  of  the  rate  of 
expansion  in  the  last  decade  it  seems  not  unreasonable  to  believe  that 
siich  a  con.solidation  will  receive  serious  consideration  within  the  next 
few  years.  A  wide  flood  channel  will  go  far  toward  defeating  such  a 
movement. 

Improved  chance  for  passage  of  bond  issue.  The  benefits  from  flood 
ju-otection  become  tangible  only  at  infrequent  intervals,  and  except  in 
times  of  stress,  it  is  difficult  to  impress  upon  the  average  voter  the 
desirability  aiul  necess-ity  for  such  protection.  Herein  lies  the  district's 
greatest  problem.  During  the  last  few  years,  the  people  of  Sacramento 
have  rejected  in  whole  or  in  part  several  issues,  all  of  which  provided 
for  the  construction  of  works  which  would  have  been  tangible  in  aspect 
and  of  continuous  and  definite  use  to  the  taxpayer.  No  less  than  three 
bond  issues  will  have  been  i)resented  during  1928  and  if  any  are 
successful,  taxation  must  be  increased.  Other  issues  being  contem- 
plated for  1929,  the  district  must  face  unfavorable  ])sychological 
reactions  resulting  from  them. 

Ft  seems  obvious  that,  to  be  successful,  the  cost  of  the  project  must 
be  held  to  an  absolute  minimum.  This  is  possible  only  with  regulation 
by  reservoirs.  The  peo])le  of  the  district  are  quite  generally  aware  that 
such  regulation  is  feasible  and  economical  and  failure  of  the  negoti- 
ations between  the  state  and  Kioffer  et  al.  will  have  a  decidedly  advei-se 
effect  upon  the  chances  for  the  success  of  a  bond  election. 

Urgency  of  the  situation. 

Those  interesied  in  flood  abatement,  salinity  control  and  irrigation 
supply  have  given  ])ract!cally  unanimous  endorsement  to  the  coordi- 
nated water  conservancy  ])lan  which  is  now  being  given  careful  study 
by  your  committee.  All  recognize  the  many  difficulties  in  its  consum- 
mation, but  all  are  principally  concerned  with  the  matters  of  cost  and 
time  element. 

As  regards  flood  regulation  and  salinity  control  the  situation  amounts 
to  an  emergency.  The  position  of  American  River  Flood  Control 
District  certainly  demands  prompt  action  and  obviously  enough  of 
the  land  holders  of  the  delta  can  not  and  will  not  tolerate  an  indefiinite 
continuance  of  the  situation  which  has  been  forced  upon  them.  The 
solution  offered  by  the  i>i-oposed  major  ])roject  on  the  American  River 
is  to  all  pi-actieal  ])\n-poses.  immediate  in  its  effects;  it  requires  very 
little  or  no  expentlilure  of  public  funds  and,  if  shrewdly  handled,  can 
be  put  into  (»]>»'iation  in  siieh  a  maunei-  as  to  insure  lasting  benefits  to 
the  state. 

The  conditions  which  obtained  al  the  time  of  the  enactment  of  the 
so-called  Folsom  bill  have  radically  ehanged.    The  flood  discharge  upon 
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whicli  the  State  lu'c'laniatidii  IJoai'd  ami  Calirmuia  Debris  C'diuiuis- 
sion  (lesifrnt'd  its  jjlaiis  was  12<S,()0()  second-feet ;  tlie  Hood  of  March, 
192S,  at  its  ercst  exceeded  ISO.OOO  seeoiid-feet.  An  unexpected  element 
luis  been  introduced  by  the  proposed  upper  reservoirs,  ^vhieh  combined 
with  the  Folsuni  plan  would  api)ear  to  ofTer  a  final  solution  to  both 
rtood  and  salinity  problems.  Unanticipated  difticulties  have  been 
encountered  in  reconcilinjj:  the  economics  of  the  project  with  existing 
legislation,  the  burdens  specifically  imi)o.sed  being  greater  than  the 
prospective  revenue  from  power  appeal's  to  warrant. 

A  suggestion  has  been  made  as  to  the  propriety  of  securing  legisla- 
tion at  the  coining  .session,  to  validate  any  contract  which  may  be 
made  with  the  private  interests  involved  in  the  American  Kiver  situa 
lion  and  to  eU'ect  the  formation  of  the  delta  di.strict  projxised  by  Mi-, 
llad.sell.  AVe  can  conceive  no  legislation  more  e^ssential  under  existing 
conditions  or  more  broadly  beneficial  to  the  Sacramento  Valley  and 
we  can  not  refrain  from  earnestly  riM-onimending  such  action. 
Conclusions. 

1.  It  is  bi'lieved  that  immediate  public  policy  can  be  belter  servetl 
by  storage  on  the  American  Kivei-,  than  on  the  Sacramento;  this  belief 
being  fotinded  on  the  following  grounds: 

(a)  There  would  be  no  interference  with  the  pas.sage  of  water 
intended  for  .salinity  control.  A  regulated  How  of  4000  second-feet 
being  i)ossible  during  .seasons  of  critical  salinity,  the  delta  region  will 
be  freshened  nearly  to  the  Sacramento  Short  Line  ferry. 

(b)  Protection  fj-om  inundati«)n  will  be  afforded  to  the  thickly 
settled  and  rai)i(lly  growing  city  of  North  Sacramento,  which  is  now 
wholly  unpiotected.  Cltimale  regidation  to  a  maximum  flow  of  60,000 
second-feet  being  possible,  the  American  Kiver  jiroblem  will  be  solved 
and  a  menace  to  the  city  of  Sacramento  will  be  definitely  removed. 

(c)  A  great  block  of  power  will  be  made  available  at  a  cost  not  in 
exce.ss  of  that  to  be  ju'oduced  by  |)ropnsed  upper  Sacramento  develop- 
ments. 

2.  It  is  believed  that  the  .state  is  confronted  with  a  situation  having 
all  the  aspects  of  an  emergency  : 

(a)  The  delta  interests  will  no  longer  tolerate  the  destruction  of 
property  and  loss  of  income  due  to  the  encroachment  of  salt  water  and 
unless  some  deiinite  and  constructive  measures  are  a(loi)ted  toward 
ameliorating  the  .situation,  disastrous  litigation  will  ensue. 

(b)  A  determination  in  the  matter  of  American  River  FUkmI  Control 
District  must  be  had  at  the  earliest  po.ssible  moment  and  unless  a 
reduction  of  co.st  is  made  possible  through  storage  regulation  the  people 
will  probably  reject  the  project. 

(c)  Construction  of  storage  works  by  the  state  is  so  uncertain  and 
so  subject  to  delay  as  to  warrant  its  rejection  as  a  j)Ossible  solution. 
The  introduction  of  a  p(>litienl  football  into  the  situation  will  in  no 
measure  benefit  the  parties  now  injured  or  subject  to  injury. 

3.  A  solution  ftf  the  obstacles  to  the  signing  of  a  contract  with  some 
responsible  organization  should  be  diligently  .sought  and,  if  the  solution 
is  not  found,  tin'  obstaeb's  shotdd  be  )'enu)ved  by  further  legislative 
enactment. 

(a)  Some  such  contract  is  the  key  to  the  entire  situation.  No  one  can 
foresee  the  course  of  events  or  anticipate  the  outcome  of  controversial 
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olenit'uts  coiitaiiu'd  in  a  discussion  of  the  coordinated  plan  of  water 
developnu'iit. 

(b)  Such  a  foiitrai-t  clears  the  way  for  the  consummation  of  the 
largfcr  projoct  which  to  the  best  of  our  present  knowledge,  solves  this 
imp<»rtant  i)rol)lom  which  now  confronts  the  state. 

(c  1  The  American  River  project  involves  no  great  expenditure  of 
public  funds  and  its  benefits  may  be  had  with  a  minimum  of  delay. 

Kespectfullv  submitted. 

A.  M.  BARTON, 
Cliicf  Engineer  and  General  Manager, 
State  Reclamation  Board. 
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REPORT  OF  THE  STATE  NARCOTIC   COMMITTEE   CREATED 
BY  SENATE  CONCURRENT  RESOLUTION  No.  20 

His  Excellency,  C.  C.  Young, 

Governor  of  the  State  of  California. 

In  fulfillment  of  our  obligations  under  Senate  Concurrent  Resolution 
No.  20,  after  a  thorough  and  careful  study  of  the  narcotic  situation  in 
California,   we   hereby   hand   you   our   report   and   recommendations. 

Sanborn  Young,  Chairman, 
Thomas  J.  Lenehan,  Secretary, 
E.  H.  Christian, 
Z.  S.  Letmel. 


SENATE    CONCURRENT    RESOLUTION    No.    20 

CIIAl'TER  84 

Senate  Concurrent  liesolutioH  No.  20 — Relative  to  the  suppression  of  traffic  in 
narcotic  drugs  and  authorizing  the  appointment  of  a  committee  to  confer 
with  commissions  from  the  states  of  Oregon  and  Washington  for  the  purpose 
of  considering  and  recommending  the  enactment  of  effective  and  uniform  laws 
governing  the  traffic  in  narcotic  drugs  and  related  matters. 

[Filed  with   Secretary  of  State  April   29,   1927] 

WUEREAS,  The  misuse  of  habit  forming  drugs  constitutes  a  grave  menace  to 
society ;  and 

WiiEHEAS,  There  is  great  need  for  more  vigorous  action  ou  the  part  of  the  State 
of  California  to  combat  this  evil ;  and 

WiiF:KEAS,  The  states  of  Washington,  Oregon  and  California  are  particularly 
subject  to  the  illegal  traffic  in  narc-otic  drugs  ou  account  of  their  accessibility  through 
the  various  ports  ;  and 

WiiEBEAS,  A  united  action  on  the  part  of  these  states  is  essential  in  order  to 
combat  this  evil ;   now,  therefore  be  it 

Resolved  by  the  Senate  of  the  Legislature  of  the  State  of  California,  the  Assembly 
concurring.  That  there  shall  be  and  hereby  is  created  a  committee  to  consist  of  two 
members  of  the  Senate,  to  be  appointed  by  the  president  of  the  Senate,  two  members 
of  the  Assembly,  to  be  appointed  by  the  speaker  of  the  Assembly,  and  one  citizen  of 
the  State  of  California,  to  be  appointed  by  the  governor,  said  committee  to  act  in  the 
same  manner  as  commissions  from  the  states  of  Washington  and  Oregon,  for  the 
purpose  of  considering  the  enactment  of  effective  and  uniform  laws  governing  traffic 
in  narcotic  drugs;  be  it  further 

Resolved,  That  the  committee  hereinabove  named  shall  also  consider  the  advis- 
ability of  harmonizing  state  laws  with  federal  narcotic  laws  in  order  to  make 
possible  closer  cooperation  between  state  and  federal  law  enforcing  officials ;  be  it 
further 

Resolved,  That  the  committee  shall  also  make  a  complete  study  pertaining  to 
the  proper  treatment  of  narcotic  drug  addicts  and  shall  gather  such  other  necessary 
information,  fonnulate  recommendations,  and  prepare  and  submit  to  the  next  session 
of  the  Legislature  of  the  State  of  California  their  findings  therein  ;  be  it  further 

Resolved,  That  the  members  of  said  committee  shall  receive  no  compensation 
for  their  services  but  shall  be  paid  their  necessary  traveling  and  other  expenses. 
The  sum  of  five  hundred  dollars  is  hereby  set  aside  from  the  contingent  fund  of  the 
Senate,  and  a  like  sum  from  the  contingent  fund  of  the  Assembly,  and  made  avail- 
able for  the  purpose  of  defraying  the  expenses,  if  any,  of  such  committee  and  com- 
mitteemen, which  expenses  shall  be  paid  ci]ually  from  such  contingent  funds  of  the 
Senate  and  Assembly,  and  the  state  controller  is  hereby  authorized  and  directed 
to  draw  his  warrant  in  favor  of  the  members  of  said  committee  for  such  expendi- 
tures as  may  be  certified  to  him  from  time  to  time  by  said  committee,  and  the 
state  treasurer  is  hereby  authorized  and  directed  to  pay  the  same. 

Our  committee  begs  leave  to  report  that  the  state  of  Washington 
having  failed  to  appoint  a  narcotic  commis.sion,  no  conferences  between 
the  states  of  Oregon,  Washington  and  California  were  held;  and  no 
action  was  taken  in  reference  to  uniform  state  laws  governing  illegal 
traffic  in  narcotic  drug.s. 

The  resolution  instructs  our  committee  to  bring  about,  if  possible, 
closer  cooperation  between  state  and  federal  law  enforcing  officials. 
We  are  glad  to  report  that  we  have  been  successful  in  securing  better 
cooperation  between  the  Federal  Narcotic  Division,  Washington,  D.  C, 
and  tlie  State  Board  of  Medical  Examiners,  through  inducing  the 
Trea.sury  Department  of  the  federal  government  to  promulgate  the 
following  regulation : 
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(T.  D.  2G) 

AUTHORIZING  THE  COMMISSIONER  OF  PROHIBITION  TO  GIVE 
INFORMATION  IN  CERTAIN  NARCOTIC  CASES  TO  STATE  MED- 
ICAL  BOARDS,  OR   LIKE   BODIES 

Treasury  Department, 

Office  of  the  Secretary  of  the  Treasury, 

Washington,  D.  C. 

To  Nakcotic  Agents  in  CiiAWiE,  Narcotic  Inspectors,  Narcotic  Agents, 
AND  Others  Concernio) 

Requests  are  frequently  made  of  this  bureau  by  state  medical  boards,  and  like 
l)o<lies  Ii>  be  furnished  with  evidence  of  violations  of  tlie  Harrison  Narcotic  Ijiws, 
as  amended,  obtained  by  narcotic  aRents,  against  physicians,  drugRists,  and  others, 
for  the  purpose  of  aiding  such  boards,  or  like  bodies,  in  taking  appropriate  action 
wlicre  there  are  violations  of  their  state  laws.  I'nder  the  limitations  of  Articles 
SO  and  SI,  of  Internal  Revenue  Regulations  No.  12.  which  have  heretofore  governed 
the  action  of  this  bure:iu  on  the  subject,  such  evidence  has  not  been  furnished,  but 
it  is  now  made  to  aii|)ear  that,  in  many  cases,  to  deny  such  requests  is  to  refuse 
cooi)eration  and  assistance  to  state  officers  in  faitliful  efforts,  in  proceedings  under 
state  laws,  to  punish  violators  of  the  Harrison  Narcotic  Laws. 

The  Commissioner  of  Prohibition  may,  therefore,  in  the  exercise  of  a  sonnd  dis- 
eretion,  in  the  case  of  any  person  who  has  been  convicted  under  the  Harrison 
Narcotic  I^aws  or  who  has  made  an  olTer  in  compromise  thereunder  which  has  been 
accepted,  furnish  to  state  medical  boards  .nnd  like  bodies  and  to  state  law  enforce- 
ment officers,  upon  written  recpiest  such  information  as  may,  in  liis  judgment,  be 
of  assistance  to  such  state  officials  in  the  enforcement  of  their  state  laws. 

J.   M.    DO&AN, 

Approved :  April  4,  192S.  Commissioner. 

Ogden  L.  Mn.LS, 
Acting  Secretary  of  the  'J'nusury. 

lu  the  past  we  have  had  variou.s  cases  of  physicians  who  have 
violated  the  federal  nareotic  law.s  and  com  promised  their  cases  by  the 
payment  of  fines.  These  men  were  then  permitted  to  (-(mtinue  practic- 
ing medicine  in  California  as  the  evidence  used  a<?ainst  them  was  in 
the  hands  of  the  Federal  Narcotic  Division  and  the  old  regulation 
prevented  them  from  divulging  it. 

Under  regulation  T.  D.  26  it  will  be  po.-wible  in  the  future  for  the 
State  Board  of  Medical  Examiners  to  secure  the  evidence  of  violation 
of  federal  narcotic  laws  in  all  compromised  cases  and  if  they  see  fit 
they  can  use  this  evidence  and  take  away  the  license  of  these  law 
violators  to  ])ractice  medicine  in  California.  The  following  letter 
from  the  State  Board  of  ^fedical  Examiners  has  been  received  by  the 
State  Narcotic  Committee: 

San  Frnnrisco,  California. 

NoveinUr   27,    102«. 
Senator  Sanhorn  Yoitng.  Chairman, 
St.ite  Narcotic  Committee, 
Los  Gntog.  California. 

Dear  Senator  Yocng  :  On  behalf  of  the  Board  of  Medical  Ex.iminers  I  wish 
to  thank  you  for  your  continued  keen  interest  in  the  narcotic  (enforcement  problem. 

Wp  jire  p:irti<nlarly  grateful  for  your  kindly  offices  at  Washington,  we  under- 
standing that  some  time  since,  at  your  f<wn  expense,  yon  made  the  trip  to  our 
nation's  capital,  wliere  you  interviewed  thn«*«>  in  chsirge  of  enforoing  the  Harrison 
Nnri-otic   Act    and    were    of   material    assistance   in    effecting   a    modification    of    the 
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hi'iotoforc  inoxorablo  ruli>  denying  to  state  medieal  examining  boards  information 
relative  to  violations  of  the  Harrison  Narcoti(.'  Aot  which  had  been  settled  by  what 
is  known  as  coiniiromise,  i.e.,  the  acceptance  by  the  government  of  a  specific  sum 
of  money  offered  by  some  individual  against  whom  evidence  had  been  obtained 
showing  more  or  less  flagrant  violation  of  the  Ilurrisou  Narcotic  Act. 

Our  (Ducern  in  this  regard  arose,  as  you  know,  from  our  attempts  to  discipline 
certain  doctors  of  medicine  under  the  Medical  Practice  Act  of  California,  whose 
cash  ofTer  of  settlement  in  compromise  to  the  government  had  been  accepted,  the 
government  oflicials  tliereaftor  refusing  to  give  us  any  information  regarding  the 
cases  settled  by  such  compromi.se,  thus  making  it  impossible  for  the  Board  of 
Medical  10.\anuners  to  take  any  action  in  disciplining  such  ofTenders. 

Again  expressing  our  appreciation  of  your  good  work  and  cordial  cooperation, 
believe  us 

A'ery   truly  yours, 

Charles   B.  Pinkham,   M.D., 

Secretary-Treasurer. 

The  state  narcotic  committee  which  served  from  1925  to  1927  pub- 
lished a  report  on  drug  addiction  in  California.  After  a  compre- 
hensive and  exhaustive  study  of  the  entire  problem  they  recommended 
a  creation  of  an  addicts'  farm  for  the  segregation  and  care  of  not  a 
few,  but  all  of  the  addicts  of  the  state  that  could  be  apprehended.  They 
advised  a  farm  of  sul^cient  size  to  take  care  of  from  1000  to  1500 
drug  addicts.    The  purpose  of  the  farm  was  threefold : 

First :  To  cure  permanently  as  many  addicts  as  possible. 

Second  :  To  put  the  drug  peddler  out  of  business  by  segregating  drug 
addicts  for  a  long  period  of  time  and  thus  destroying  the  peddlers' 
market  by  removing  his  customers. 

Third  :  To  prevent  the  spread  of  drug  addiction  because  drug  addic- 
tion is  spread  by  the  association  of  addicts  with  other  people. 

This  comprehensive  plan  failed  of  realization  because  of  the  large 
appropriation  required  to  put  it  into  effect.  A  substitute  bill  was 
enacted  into  law  Avhich  carried  no  appropriation  and  under  this  measure 
the  .state  hospital  at  Spadra  has  been  created. 

THE  STATE  NARCOTIC  HOSPITAL  AT  SPADRA 

For  reasons  of  economy  the  grounds  and  buildings  of  the  old  Pacific 
Colony,  located  about  five  miles  from  Pomona,  were  utilized  for  the 
State  Narcotic  Hospital.  Tlie  grounds  consi.st  of  some  800  acres  of 
rolling  land  and  tlie  buildings,  which  liave  been  nicely  remodeled  and 
equipped,  are  adequate  and  suitable  1o  care  for  approximately  eighty 
addicts.  Unfortunately  the  location  provides  neither  natural  nor  artifi- 
cial barriers  against  either  the  e.scape  of  the  addicts  or  the  smuggling  of 
narcotic  drugs  from  without  into  the  institution.  This  is  a  very  serious 
defect  and  we  recommend  that  it  be  immediately  corrected.  The  third 
biennial  report  of  our  State  Department  of  Institutions,  on  page  119, 
gives  record  showing  that  in  our  state  ho,spitals,  where  no  barriers  are 
set  up  to  prevent  tlie  escape  of  drug  addicts  during  their  treatment, 
approximately  40  per  cent  escaped.  In  the  judgment  of  your  com- 
mittee it  is  only  due  to  the  unusual  personal  character  and  executive 
ability  of  Dr.  Joyce  and  to  the  excellent  food  and  care  and  the  com- 
fortable tiuart»-rs  and  plea.sant  surroundings  of  tlie  hospital  tiiat  not 
more  than  eiglit  addicts  have  escaped  to  date. 


Dr.  Joyce  lias  no  means  of  enforcing  authority  and  discipline  except 
tliroiifjli  moral  suasion.  This,  in  our  judgment,  is  a  grave  error  and 
will  cause  serious  trouble  in  the  future.  Among  the  addicts  are  men 
guilty  of  felony  and  other  .serious  violation  of  our  law,  and  we  look 
with  concern  upon  the  complete  lack  of  power  and  authority  to  enforce 
discipline  among  the  inmates  of  the  institution. 

TREATMENT  GIVEN  DRUG  ADDICTS  AND  PROBABLE  RESULTS 

Dr.  Carlton  Simon,  who  has  contacted  with  many  thousands  of 
addicts  while  at  the  head  of  tlie  New  York  City  Police  Narcotic  Divi- 
sion, and  I'eter  Clarke,  who  has  been  associated  with  him,  tell  us  that 
the  physical  cure  of  the  addict  is  only  10  per  cent  of  a  permanent  cure, 
and  that  90  per  cent  is  the  mental,  moral  or  spiritual  strengthening  of 
character  with  a  force  that  will  always  be  available  at  any  time  of 
weakness  or  temptation;  also  in  tlie  complete  elimination  of  the  cause 
of  the  downfall  of  the  addict  in  tiie  first  place.  They  divide  the  cure 
into  three  steps : 

First :  The  physical  cure. 

Second :  The  personality  cure. 

Third :  The  follow-up  and  after-care  system. 

The  first  step,  the  physical  cure,  is  successfully  given  at  our  state 
hospital.  The  treatment  given  there  is  equal  to  that  given  in  the  best 
private  sanitariums,  and  su])erior  to  that  given  in  any  otlier  state  or 
city  institution.  It  is  hunuuie,  seientilic  and  successful;  but  it  ends 
with  a  completion  of  the  fir.st  step,  and  the  second  and  third  steps  have 
not  yet  been  undertaken.  The  value  of  the  exixriment  will  depend 
upon  the  wisdom  and  energy  with  which  this  portion  of  the  problem  is 
attacked.  The  only  ])ossibility  of  success  in  making  any  i)ermanent 
cures  is  to  give  the  same  care  and  attention  to  the  90  per  cent  of  the 
cure  that  wc  are  now  giving  to  the  10  per  cent,  namely,  to  give  the 
.same  attention  to  the  personality  cure  meaning  the  mental,  moral  or 
spiritual  nidift  and  to  the  follow-up  and  after  care  system  meaning  the 
keeping  in  touch  with  the  addict  after  leaving  the  hos|>ital  and  coming 
to  liis  assistance  in  times  of  temptation;  and  as  far  as  po-^isible  elimi- 
nating the  cause  of  his  first  resorting  to  narcotic  drugs. 

In  order  to  accomplish  this  your  committee  recommends  that  a 
so-calh^d  personality  director  be  associated  with  Dr.  Joyce  whose  duty 
will  be  to  devote  him.self  to  the  jiersonality  cure  and  to  the  follow-up  and 
after-care  system.  Your  committee  feels  that  the  importance  of  this 
addition  is  vital  if  our  California  State  Narcotic  Hospital  is  to  prove 
an  exception  to  the  long  list  of  failures  in  such  public  institutions  for 
the  permanent  cure  of  drug  addiction. 

STATE   NARCOTIC   DIRECTOR 

Tlie  law  passed  at  the  last  sf^ssion  of  our  legislatui'c  creating  a  State 
Narcotic  Director  and  staff  of  narcotic  officers  under  him  has  resulted 
in  improved  conditions  and  is  especially  valuable  in  the  carefully  kept 
records  of  the  Department  which  in  the  near  future  will  permit  us  to 
displace  theory  and  guesses  with  facts  gained  from  the  knowledge  of 
the  results. 
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Mr.  f^rank  Benson,  our  Narcotic  Director,  is  bringing  a  trained, 
legal  mind  together  witli  much  earnestness  of  purpose  to  bear  upon  the 
problem  of  drug  addiction  in  California.  Miss  Theresa  Meikle  is  making 
an  enviable  record  as  attorney  for  the  department  in  San  Francisco, 
and  Captain  J.  A.  Plank  has  established  an  admirable  system  of  statis- 
tics of  eases  coming  under  the  supervision  of  the  department. 

THE  COURTS 

The  previous  narcotic  committee  in  their  report  published  in  1926 
commented  adversely  upon  the  records  of  our  San  Francisco  police 
court  judges.  Since  that  time,  however,  we  have  received  splendid 
cooperation  from  all  of  these  police  court  judges.  During  the  past 
two  years,  unfortunately,  we  have  received  little  cooperation  from 
our  San  Francisco  superior  court  judges  who  have  been  trying  cases 
of  our  State  Poison  Act  violators.  A  review  of  their  records  for  the 
first  nine  months  of  1928  show  that  San  Francisco  superior  court 
judges  in  190  ca.ses  of  narcotic  violations  by  drug  addicts  and  drug 
peddlers  gave  an  average  sentence  of  only  six  months,  while  during  the 
same  period  Los  Angeles  superior  court  judges  in  135  cases  of  the 
same  character  gave  an  average  sentence  of  more  than  sixteen  months 
in  the  count}'  jail.  From  100  cases  of  drug  peddlers  sent  to  our  prisons 
in  California  between  January  1st  and  December  10th  only  eight 
were  sent  there  by  San  Francisco  superior  court  judges. 

A  federal  judge  who  comes  frequently  to  California  to  hold  court 
makes  the  enforcement  of  the  Harrison  Narcotic  Act  very  difficult  by 
his  claim  that  a  drug  peddler  is  only  guilty  of  avoiding  the  payment 
of  a  .small  customs  tax  levied  on  narcotic  drugs.  This  judge  sentences 
vicious  drug  peddlers  to  pay  a  small  fine  or  spend  a  few  days  in  jail 
for  failure  to  pay  the  customs  tax.  Upon  the  same  evidence  in  similar 
cases  other  federal  judges  give  sentences  ranging  from  two  to  ten 
years  in  the  penitentiaries.  Foi-tunately,  no  other  judge  in  the  country 
agrees  with  this  one,  otherwise  our  whole  warfare  to  prevent  the 
smuggling  into  our  country  of  vast  quantities  of  narcotic  drugs  would 
be  of  no  avail.  Owing  to  weak  and  inadequate  laws  in  many  of  our 
states  drug  addiction  would  become  prevalent  and  our  country  would 
be  the  drug  peddlers'  paradise. 

GENERAL  CONDITIONS 

While  no  headway  in  suppression  of  narcotic  drugs  in  this  country 
has  been  made  by  our  federal  narcotic  officials  and  the  situation  con- 
tinues very  bad,  nevertheless  we  believe  that  the  census  of  the  drug 
addicts  in  California  is  somewhat  smaller  than  at  the  time  of  the  last 
State  Narcotic  Commiltee  Report  in  1926.  This  decrease  is  due  to  the 
splendid  enforcement  of  our  narcotic  laws  in  Los  Angeles  and  the  good 
work  accompli.shed  by  our  newly  created  State  Narcotic  Division,  the 
peace  officers  throughout  California  and  the  Federal  Narcotic  Division. 

The  State  Board  of  Medical  Examiners  headed  by  Dr.  P.  T.  Phillips 
and  Dr.  C.  B.  Pinkhara  have  contributed  in  no  small  measure  to  this 
decrea.se  of  drug  addiction  in  California. 

o 

64412      1-29      1650 


I 


REPORT 


OF 


California  State  Bureau 


OF 


Criminal  Identification  and 
Investigation 

Foil  Till-:  BIH.N.MAL  PERIOD  ENDING  JUNE  30,  1928 


tALIIOr.NIA    STATE   PKINTING   OFFICE 
SACUAMKNTO.  192S 


61!tS0 


LETTER  OF  TRANSMITTAL 


Sacramento.  Aii<rust  'M),  1928. 
7'o  His  Excellency, 

C.  C.  YouNO,  Governor, 

^(icramenio,  California. 

We  take  considerable  pride  in  presenting:  to  you  the  report  of  the 
Superintendent  of  the  liureau  of  Criminal  Identification  and  Investi- 
jration,  and  particularly  call  your  attention  to  the  statisticid  rci)ort 
which  is  ajipended  thereto. 

It  will  be  observed  from  the  statistical  and  superintendent's  reports 
that  the  bureau  is  funetioninjr  more  efficiently  than  wa.s  predicted  by 
its  promoters.  The  bureau,  during:  the  past  year,  has  been  installed  in 
new  ([uarters  which  are  well  lijrhted  and  peculiarly  adapted  for  the 
work  at  hand.  Adecpuite  i)rovisions  have  been  made  for  the  bureau 
employees  to  conduct  their  business  under  most  favorable  workinjr  con- 
ditions. 

We  believe  that  additional  employees  should  be  ])rovided  the  bureau 
in  order  that  the  superintendent  may  carry  out  one  of  the  orijrinal 
purposes,  namely,  the  filing  of  all  pawnshop  records  in  this  central 
clearino;  house  for  criminal  records.  It  is  true  that  over  half  a  mdlion 
dollars  worth  of  property  was  recovered  by  the  bureau  during  the  past 
two  years,  but  with  an  extension  of  the  work,  we  feel  reasonably  certain 
that  the  amount  may  be  considerably  increased.  Api)roximately  fifteen 
additional  clerks  will  be  needed  to  type  and  file  all  seconl-hand  and 
pawnshop  records,  and  records  of  lost  and  stolen  property  which  are 
reported  to  the  bureau  during  the  year. 

We  are  of  the  opinion  that  the  arm  of  tiu>  law  may  be  considerably 
strengthened  by  attaching  to  the  bureau  a  Section  of  Investigation, 
this  .section  to  consi.st  of  professionally  trained  criminal  investigators 
who  would  confine  their  efforts  entirely  to  the  investigation  of  major 
crimes  committed  in  the  state.  These  investigators  would  assist  munici- 
palities and  counties  when  called  upon  by  officials  and  would  also  take 
\\\)  the  pursuit  of  habitual  criminals  known  to  be  operating  in  the 
state.  In  this  connection,  it  should  be  noted  that  investigatoi's  of  this 
character  would  not  be  used  for  the  investigation  of  minor  crimes,  but 
only  for  major  crimes  or  the  activities  of  habitual  criminals. 

Attention  is  called  to  the  need  for  closer  coordination  of  the  existing 
law  enforcement  agencies  now  organized  for  the  purpose  of  sui)pressing 
ci-ime.  This  nuiy  be  accoiii])lislied  by  the  use  of  appliances  for  com- 
municating with  all  departments  through  a  central  agency.  The  Tele- 
type offers  the  means  for  rapid  ap|)rehension  and  identification  of 
criminals.  This  means  of  communication  is  absolutely  necessary  in  this 
perioil  where  rapid  transportation  facilities  are  at  hand  for  any  person, 
aiul  where  the  criminal  operating  in  a  southern  city  one  day  may 
operate  in  a  northern  city  the  next.  Roads  are  constantly  used  by 
crimiiuds  to  travel  from  one  city  to  another.  The  Teletype  offers  a 
method  of  keeping  check  on  their  activities.     It  has  been  suggested  that 


tilis  is  tilt'  hiisiin-ss  ot'  tlic  sf\i'ral  couinics.  hut  statfwido  'IV'li'type 
service  is  iini)ossible  without  the  aid  of  the  state.  Tlie  central  dis- 
tribiitiiif;  plant  shoidd  l)e  placed  in  the  IJurcau  ol'  Criiiiinal  identifica- 
tion and  Investijration.  and  the  superintendent  sliould  have  the  ])o\ver 
to  direct  tiie  type  ot"  niessajres  tiuit  would  he  permitted  to  he  trans- 
mitted over  the  system.  The  'Pelety|)e  may  he  used  as  a  means  of  com- 
municating,'' lists  of  automobiles  stolen  each  day  throufrhout  the  state; 
('escriptions  of  major  olfi-nders  wlio  are  wanted  by  otllicials  in  and  out 
of  the  state;  also  it  may  be  cmplo>eil  to  transmit  information  of  imjjor- 
tance  to  peace  officials. 

The  business  of  api)rehendiii^'  and  identifyin<;  criminals  is  growini; 
more  and  more  difficult  each  year.  Criminals  are  not  the  stui)id. 
idiotic  individuals  that  some  peojjle  believe  them  to  be,  but  in  many 
cases  are  crafty  and  difficult  to  apprehend.  They  do  not  hesitate  to 
employ  .scientific  metliods.  and  durinjr  the  ])ast  few  years  such  methods 
actually  have  been  employed  by  them  in  the  commi.ssiou  of  crimes  and 
in  destroyinjr  the  evidence  thereof. 

We,  tiu'refore.  believe  that  a  scientific  laboratory  should  be  attached 
to  the  .state  bureau,  whei-ein  all  problems  referable  to  the  chemical 
analyst  and  ballistic  expert  may  be  sent  for  examination.  Such  a 
laboratory  would  sup|)ly  to  the  most  remote  conununity  the  very  best 
scientific  service.  At  lea.st  two  and  po.ssibly  three  employees  would  be 
necessary  to  put  the  laboratory  on  a  workinp:  foundation. 

California  has  cause  to  be  proud  of  tlie  bureau  as  it  is  now  conducted 
and  maintained.  Its  achievements  since  tlie  day  of  its  creation  have 
been  outstanding.'.  The  board,  however,  believes  that  this  state  can  be 
served  better  by  an  extension  of  the  bureau's  activities,  faeilitifs  and 
equi|)nient. 

In  conclusion,  we  desire  to  express  our  deep  ai)pi-eciati()n  to  you 
and  your  entire  administration  for  the  interest  manifested  ami  support 
accorded  to  the  bureau. 


P.OARO  OF  .maxa(;kks. 
STATE  I'.rHKAr  OF  CHLMIXAL  II)F.\TrFI('.\TIo\ 

AND  ixvp:stigattox. 

Af(it'ST  VOIJ.MEK.  Pnsiilivt. 

Earl  Warrex. 

C.    L.    (iITXETT. 


REPORT  OF  SUPERINTENDENT  CALIFORNIA  STATE  BUREAU 
OF  CRIMINAL  IDENTIFICATION  AND  INVESTIGATION 


SacraiiKMito,  August  6,  1928. 
Honorable  Board  of  Managers, 

State  linreau  of  Criniinal  Identification  and  Jnveatigation, 
Sacramento,  California. 

Gentlemkx  :  Report  of  the  Avoi-k  of  the  bureau  for  the  biennial 
period  ending  June  :U).  1!)28,  is  submitted  lierewith.  p]xceedingly  large 
dividends,  in  pi-oportion  to  the  amount  invested  by  the  state  for  the 
support  and  maintenanee  dui-ing  the  ])ast  two  years,  have  been  returned 
to  the  taxpayers  through  the  recovery  and  return  to  rightful  owners 
of  stolen  and  embezzled  property,  valued  iii  excess  of  a  half -million 
dollars.  Information  leacling  to  the  recovery  of  the  above  amount  of 
property  was  due  directly  and  indirectly  to  the  elforts  of  the  bureau. 

Of  the  98,535  finger  print  records  of  persons  arrested,  received  in 
the  bureau  for  classification  and  comparison,  42,667  were  identified  and 
verified  as  being  habitual  law  offenders.  These  identifications  have 
un(|uestionably  effected  an  additional  saving  of  tliousands  of  dollars 
to  the  state  in  the  number  of  and  expense  incidental  to  .jury  trials. 
Reports  of  felonious  crimes  committed  within  the  state  numbering 
1;12,685  were  received,  analyzed  and  filed  according  to  the  method  of 
operation  emj^loyed  by  the  perpetrator  of  the  crime.  A  great  many 
of  these  cases  liave  been  solved  and  tiie  perpetrators  apprehended 
through  identifications  furnished  directly  through  tlie  modus  operandi 
system  maintained  by  the  bureau. 

Forgers  and  fraudulent  check  operators  numbering  ;}296  were  identi- 
fied and  verified  by  the  handwriting  appearing  upon  (|uestioned  docu- 
ments submitted  to  the  handwriting  and  laboratory  section  of  the 
bureau  for  examination.  In  the  majority  of  these  cases,  these  identifi- 
cations were  of  great  value  to  police  officials  in  eftVcting  the  immediate 
a])i)rehension  of  the  guilty  deliiuiuents. 

Of  tliose  identified  as  habitual  ott'enders  970  were  either  escapes, 
parole  violators,  or  fugitives  from  justice;  nuuiy  of  them  were  escapes 
from  jjcnal  institutions  outside  this  state.  Identification  led  to  their 
extradition  and  return  to  the  respective  institutions  from  which  they 
escaped,  tliereby  eliminating  the  exj)ense  of  prosecution  and  confinement 
in  California  prisons. 

The  amount  of  work  accomplished  by  the  bureau  during  the  past 
two  years  is  indeed  noteworthy,  and  the  results  obtained  are  remakable 
when  one  takes  into  consideration  the  vastly  nuignified  crime  situation 
and  the  almost  meager  provision  existing  to  handle  the  increase.  In 
tlie  lost  and  stolen  section  alone,  for  the  81st  and  82d  fiscal  years, 
with  additional  clerical  labor  wliicii  has  been  recpiested  in  tlie  l)iennial 
budget  fto  index,  segregate,  search  and  file  the  enornu)us  nund)er  of 
reports  received),  the  bureau  could  identify  and  cause  to  be 
returned  to  rightful  owners  jjroperty  far  in  excess  of  the  half-million 
dollars  worth  returned  during  tlie  past  biennial  fx'riod. 


Oil  accdunt  of  the  lar<re  afcuiimlation  of  (in«ri'i-  print  records  in  fil.-. 
and  the  inevitable  increase  of  finjrer  i)rints  received  daily,  it  is 
impossible  for  the  present  force  of  linjrer  print  experts  i)ro|)erly  to 
classify,  search  and  file  the  fin«rer  print  records  received  by  the  bureau. 
Kecently  we  had  to  request  several  out  of  state  institutions  (whose 
records  of  paroled  and  dischar«red  delincpients  are  of  inestimable  value 
to  crime  prevention  and  apprehension  in  California)  to  refrain  from 
sendinjr  us  such  records  because  of  tlie  limited  number  of  finfri'r  print 
experts  assifrned  to  this  work  in  the  bureau,  and  due  to  their  inability 
to  do  justice  to  botli  the  records  received  from  departments  in  the 
state  and  those  received  from  out  of  state  institutions. 

The  value  of  the  sin<rle  tinjrer  print  system,  compiled  for  the  purptKc 
of  identifyinjr  criminals  who  leave  this  positive  telltale  evidence  at  the 
scene  of  their  crime,  has  been  prov(Mi  beyond  any  (pU'stion  of  a  doul)t. 
and  additional  employees  are  necessary  for  the  extension  of  this  system. 

The  operation  of  the  modus  operaiuli  section  suffers  similarly. 
I\Iany  crimes  have  been  solved,  and  the  habitual  ofTenders  who  commit 
a  particular  crime  (and  in  doinj?  so  employ  some  peculiar  method  by 
which  they  can  be  identified)  have  been  brouprht  to  justice  throu«rh 
information  developed  by  this  system  and  furnished  to  peace  officials. 
With  a  few  additional  cmi)loyees,  this  system  could  be  elaborated  ui)on 
and  nuiny  more  crimes  could  be  solved. 

The  number  of  identifications  in  the  handwritinfr  and  lalioratory 
.section  could  be  increased  very  nuiterially  throu<.rh  the  addition  of 
another  haiulwritin<r  expert  and  a  junior  handwritin<r  exjjert.  Th<' 
moiu'tary  lo.ss  to  business  men  in  this  state,  throujrh  the  medium 
of  fraudident  and  forpred  checks,  is  enormous.  Increasing:  the  pcv- 
sonnel  of  this  .section  will  mean  <rreater  efficiency  in  the  identification 
and  apprehension  of  this  cla.ss  of  delincjuents.  thereby  cuttinpr  down 
their  period  of  criminal  activity. 

The  number  and  nature  of  sj)ecimens  of  evidence  received  at  the 
bureau  for  chemical  and  microscopical  examination  and  anaylsis  most 
assuredly  justifies  the  installation  of  a  well  e(|uii)j)e(l  laboratory  and 
the  employment  of  a  chemist  and  a  consulting;  expert  thorou<.ddy 
familiar  with  cases  involvin<r  firearms,  ammunition  and  ballistics. 

The  task  of  com|ulin<r  valuable  statistical  data  re<rardin;r  the  opei-a- 
tions  of  the  bureau  has  heretofore  been  assijrned  to  a  clerk  in  the 
bureau.  However,  the  <rrowth  of  the  number  and  nature  of  records, 
reports,  etc.,  received,  tof^ethcr  with  other  statistics  concernin<;  crimes 
aiul  criminals  (which  would  be  of  incalculable  value  in  reducing  crime) 
has  reached  the  point  when  it  is  essential  that  a  qualified  .statistician 
be  employed  for  this  work. 

Your  attention  is  called  to  the  fact  that  the  State  Civil  Service  Com- 
mission recently  made  a  survey  and  reclassification  of  the  .scientific  and 
technical  positions  in  the  bureau.  A  very  appropriate  readjustment 
of  salaries  for  these  posit i(»ns  also  was  ado|)ted  by  this  body.  The 
|)ositions  and  salaries  are  set  forth  as  follows: 

Siilin-y    iiicliisivf 

Identification  <'xpert    (superintendent  of  the  bureau) $300  to  $400 

llainlw  ritin<r  expert   21o  to  290 

.Modus  op«'randi  expert 200  to  275 

Kin;,'er  print   expert 175  to  250 
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Salary  iiiclusiv«' 

Junior  handwritin*;  expert 160  to     200 

Junior  modus  operandi  expert 150  to     190 

Junior  fin<:or  print  exjiert 140  to     170 

The  ('(piipnu'iit  antl  supplies  necessary  to  maintain  the  present  effi- 
ciency of  tile  bureau  and  jtartially  to  |)rovide  for  the  anticipated 
increase,  to<rether  with  the  number  of  additional  em))loyees  essential 
appropriately  to  carry  out  the  functions  of  tlu^  bureau  as  outlined, 
will  re({uire  an  appropriation  of  $(51,461.54  in  excess  of  the  previous 
biennial  bud«;et. 

In  conclusion,  I  desire  to  thank  the  honorable  board  of  manajrers 
of  the  bureau,  executive  officials  of  the  state,  all  peace  officers  and 
identification  experts  of  the  United  States,  Canada  and  other  foreign 
countries,  for  their  kind  assistance  and  cooperation,  without  which  the 
bureau  would  have  been  seriously  handicapped. 

Respectfully  submitted. 

C.  S.  MoRRir.L, 
Superintendent. 


General  Summary 

Biennial  Period  Ending  June  30,  1928 

Valiii'    of    stoli'ii    priipiTty    idcntincd    througli    l>iir<-au    and    r<-tiirned    to 

rightful    owners    |550,O00.MO 

Identifications  by  finger  print  section 21,910 

Identifications  liy  lalioratory  and   researcli   section 561 

Identifications  Ijy  modus  operandi  section 2<J 

Identillcatif>ns    of    untcnown    dead 31 

Irltnllficatiuns    for    foreign    dfi)arimeiits •I.UiH 
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Analytical  Summary  by  Sections 

CORRESPONDENCE   AND   AUDITING    SECTION 

Correspondence    received ^i'^""!'"* 

Correspondence     dispatched 77,460 

Telejri'ams    received 720 

Telegrams     dispatched •'>01 

Telephone   calls   received 2,0X8 

Telephone    calls    dispatched 1,269 

Appropriation   for   1920-1927 — 1927-1928 $79,721.41 

Expenditures 72,063.13 

Balance    of    appropriation , $7,6.58.28 

MODUS   OPERANDI    SECTION 

Circulars    received 5,772 

Crime    reports    received 126,913 

Cieographical    index    cards   filed 7,606 

Individual  files  of  important  cases  filed 1,363 

Individual   record   cards   filed 6,399 

Modus   operandi   cards    filed 49 

FINGER    PRINT   SECTION 

Anatomical   index  cards  filed 2,943 

Criminal    index   cards   filed 100,779 

P''inger    prints    received 98,535 

Finger  prints  received  and  filed  by  request   (not  criminal) 5,05.') 

Finger  prints  of  unknown  dead  received 225 

Criminal    photographs   received 82,709 

Latent  finger  prints  developed  at  scene  of  crime 311 

Identifications   hy   Knglish   descriptive 268 

Identifications    by    finger    prints 21,642 

Identifications  by  latent   finger  prints 1 

Identifications   by   modus   operandi 26 

Identifications    by    recognition 2 

Identifications  of  unknown   dead 31 

Identifications  for  foreign  departments 4,064 

Verifications  by  finger  prints 16,691 

LABORATORY  AND  RESEARCH  SECTION 

Questioned  documents  examined 14,975 

Handwriting  signatures   filed 1,077 

Enlargements    made 42 

Negatives    made 317 

Photographic    prints    made 1,191 

Identifications    by    handwriting 560 

Verifications   by  handwriting 2,646 

Checks  copied 440 

LOST.  STOLEN   AND  PAWNED  PROPERTY  SECTION 

Lost,  stolen  or  embezzled  articles  indexed  and  filed 10,851 

Pawned    articles    filed 95,199 

Stolen    automobiles    identified 2,630 

Stolen   miscellanef)us  articles   identified 247 

A'alue   of  property   Identified $550,000   00 

GRAND   TOTAL  OF    RECORDS   ON    FILE 

CORRESPONDENCE   SECTION 

Correspondence  received  to  July  1,   1926 6,948 

Correspondence  received  from  July  1,  1926,  to  June  30,  1927 7,632 

Correspondence  received  from  July  1,  1927,  to  June  30,  1928 17,127 


Orand  total  of  correspondence  received 31,707 

Correspondence  dispatched  to  July  1,   1926 49,195 

Correspondence  dispatched  from  July  1,  1926,  to  June  30,  1927 34,400 

Cf)rrespondence  dispatched  from  July  1,  1927,  to  June  30,  1928 43,060 

Orand  total  of  correspondence  dispatched 126,655 

Telegrams  received  to  July  1,  1926 516 

Telegrams  received  from  July  1,  1926,  to  June  30,  1927 259 

Telegrams  received  from  July  1,  1927  to  June  30,   1928 461 


Grand  total  of  telegrams  received 1,236 
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Tflenranis  dispatcht-d  to  July  1,  1926 

Ti'le(?rams  dispatched  from  July  1,   192G,  to  June  30,  1927 

Telegrams  dispatchod  from  July  1,  1927.  to  June  30,  1928 

Grand  total  of  telegrams  dispatched 

Telephone  calls  received  to  July  1,  1926 

Telephone  calls  received  from  July  1,  1926,  to  June  30,  1927 

Telephone  calls  received  from  July  1,  1927,  to  June  30,  1928 

Grand  total  of  telephone  calls  received 

Tt'lephoiie  calls  dispatched   to  Julv   1,   192C 

Telephone  calls  dispatched  from  July   1,   192G,  to  June  30,   1927 

Telephone  calls  dispatched  from  July   1,   1927,  to  June  30,   1928 

Grand  total  of  telephone  calls  dispatched 

MODUS    OPERANDI    SECTION 

(Mrculars  on   file  Julv   1.    I'.iL'f; 

Circulars   filed   from  July   1,   1920,   to  June  30,   1927 

Circulars   liled   from  July   1.    1927,   to  June  30.   1928 

Grand  total  of  circulars  on  file 

Geographical   index   cards  on    file    Julv    1,    1926 

f;eoKraphlcal    index   cards   filed  from  July  1.   1926,  to  June  30,  1927 

(;eograi)!iical   index   cards   filed  from  July  1,  1927,  to  June  30,  1928 

Grand  total  geographical   index  cards  on   file 

Individual   files  of   important   cases  on   file  July   1.   1926 

Individual   files  of  Important   cases   filed    from   Julv    1.    1926,   to   June   30, 

lit  27     

Individual   files  of   important  cases  filed   from  Julv    1,    1927,   to  June   30, 

1928    

Grand  total  of  individual  flies  of  imi)ortant  cases  on  file 

Individual    record   cards  on    file    Julv    1,    1926 

Individual   record  cards  filed  from  July  1.  1926.  to  June  30,  1927 

Inrlividual   record  cards  filed  from  July  1.  1927,  to  June  30,  1928 

Grand  total  of  individual  record  cards  on  file 

Modus   operandi   cards   on   file  Julv    1.    19:J6 

Minlus   operandi    cards   lilod   fruiu   Julv   1,    1926.   to  June   30,   1927 

Modus  operandi   cards  filed  from  July   1,   1927.  to  June  30,   1928 

Grand  total  of  modus  operandi  cards  on  file 

FINGER    PRINT   SECTION 

Anatomical    index   cards   on    (ile   Julv    1,    liiL'ii 

Anatomical    Index   cards   filed  from  July  1.  1926.  to  June  30.  1927 

Anatomical    index   canls  filed  from  July  1.  lit.'T.  to  June  30.  1928 

Grand  total  of  anatomical  Index  cards  on  file 

Hertillon   cards  on   file   Julv    1.    1926 

Bertillon   cards   filed  from  Julv  1.  1926.  to  June  30.  1927. 

Hertillon  cards  filed  from  July  1.  1927.  to  June  30.  1928 

(Jrand  total  of  I'.ertillon  cards  on  file ' 

Criminal    Index   cards  on   file  Julv    1.    1926 „ 

(YIminal    index   cards  filed  from  Julv  1.  1926.  to  June  30.  1927 

Criminal   index  cards   filed  from  July  1,  1927,  to  June  30,  1928 

C.rand  total  of  criminal  index  cards  on  file 

Finger   print   cards  on   file  July    1.   1926 

Finger  print  cards  filed  from  July  1,   1926.  to  June  30,  1927 

Finger  print  cards   filed  from  July  1.  1927.  to  June  30.  1928 

Grand  total  of  finger  print  cards  on  file 

I'riminal   photographs  on   file  July    1.    1926 , 

Criminal   photographs  filed  from  July  1,  1926,  to  June  30,  1927 

Criminal   photographs  filed  from  July  1.  1927,  to  June  30,  1928 

Grand  total  of  criminal  photographs  on  file ». _._ 

Finger  prints  filed  by  rec|ue»t  to  Julv  1.  1926 

FiMKcr  prints  filed  hy  request  from  July  1,  1926,  to  June  30,  1927 

Finger  prints  filed  by  request  from  July  1,  1927.  to  June  30,  1928 

Grand  total  of  finger  prints  filed  by  retiuest 


G44 
329 
472 


1,4  4.-. 

2. .127 
1,300 


4.615 

2,288 
618 
G.-.l 


22.475 
3,162 
2.t!10 


2S.24  7 

23.071 
3, 80S 
3.799 


30.678 

1.832 

665 

698 


3,195 

23.979 
2.516 
3.883 


30.37S 

9  .'i ." 
34 
15 


1.001 


6.839 
1.426 
I.61N 


9.7  82 
333 


333 

290,881 

45,395 

55.3X4 


163.422 
46,940 
51,595 


261.957 

1S9.653 
37.117 
45,592 


272,362 

699 
1,745 
3,310 


5.754 
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I^itent  finper  prints  on  file  July  1,  ]02('. SOS 

Lattnt  rtnger  prints  fiU'd  Iruni  July  1,  l!i2G,  to  June  30,  li»27 121» 

Latent  finger  prints  filed  from  July  1,  1927,  to  June  30,  1928 180 


Grand  total  of  latent  finger  prints  on  file G17 

Identifications  by  Knglish  descriptive  to  July   1,  192tj (!02 

Identifications  by  ICnijIish  descriptive  from  July  1,  192(),  to  June  30,  1927_  lli") 

Identifications  by  En^Iisii  descriptive  from  July  1,  1927,  to  June  30,  1928.  152 


Orand  total  of  identifications  by  Bnglish  descriptive 870 

Identifications  by  finger  prints  to  July  1,  1926 33,825 

Identifications  bv  finger  prints  from  Julv  1,  192(i,  to  June  30,  1927 9,884 

Identifications  bv  Onger  prints  from  July  1,  1927,  to  June  30,  1928 11,758 


Grand  total  of  identifications  by  finger  prints 55,467 

Identifications  bv  latent  finger  prints  to  July  1,  1926 10 

Identifications  by  latent  finger  prints  from  July  1,  1926,  to  June  30,  1927-  1 

Identifications  by  latent  finger  prints  from  July  1,  1927,  to  June  30,  1928_  


CJrand  total  of  identifications  by  latent  prints 11 

Identifications  l)y  inodus  operandi   to  July    1,    1926 22 

Identifications  by  modus  operandi   from  July  1,  1926,  to  June  30,  1927__  15 

Identifications  by  modus  operandi   from  July  J,  1927,  to  June  30,  1928 11 


Grand  total  of  identifications  by  modus  operandi 48 

Identifications  by  recognition  to  July  1,  1926 101 

Identifications  by  recognition  from  July  1,  1926,  to  June  30,  1927 2 

Identifications  by  recognition  from  July  1,  1927,  to  June  30,  1928 


Grand  total  of  identifications  by  recognition 103 

Identifications  of  unknown  dead  to  July  1,  192R 30 

Identifications  of  unltnown  dead  from  July  1,  1926,  to  June  30,  1927 17 

Identifications  of  unlcnown  dead  from  July  1,  1927,  to  June  30,  1928 14 


Grand  total  of  identifications  of  unltnown  dead 67 

Identifications  for  foreign  departments  to  July  1,  1926 6,484 

Identifications  for  foreign  departments  from  July  1,  1926,  to  June  30,  1927  1,930 

Identifications  for  foreign  departments  from  July  1,  1927,  to  June  30,  1928  2,134 

Grand  total  of  identifications  for  foreign  departments ^ 10,5  48 

Verifications  by  finger  prints  to  July  1,  1926 32,283 

Verifications  by  finger  prints  from  July  1,  1926,  to  June  30,  1927 7,343 

Verifications  by  finger  prints  from  July  1,  1927,  to  June  30,  1928 9,348 


Grand  total  of  verifications  I)y  finger  prints 48,974 

LABORATORY  AND  RESEARCH  SECTION 

Questioned  documents  examined  to  July  1,   l',)2(i 35,257 

Questioned  documents  examined  from  July  1,   1926,  to  June  30,  1927 7,906 

Questioned  documents  examined  from  July  1,  1927,  to  June  30,  1928 7,069 


Grand  total  of  questioned  documents  examined 50,232 

Handwriting  signatures  filed  to  Julv  1,   1926 8,691 

Handwriting  signatures  filed  from  July  1,  1926,  to  June  30,  1927 545 

Handwriting  signatures  filed  from  July  1,  1927,  to  June  30,  1928 532 


fJrand  total  of  handwriting  signatures  on  file 9,768 

Microscopic  analysis  made  to  July  1,  1926 160 

Microscopic  analysis  made  from  July  1,  1926,  to  June  30,  1927 79 

Microscopic  analysis  made  from  July  1,  1927,  to  June  30,  1928 


Grand  total  of  microscopic  analysis  made ■ 239 

Knlargenients  made   to  July   1,    1926 359 

I'lnlargenients  madn  from  July  1,   1926,  to  June  30,  1927 28 

I-inlargements  made  from  July  1,  1927,  to  June  30,   1928 14 

rjrand   total   of  enlargements  made 401 

Negatives  made   to  July   1,   1926 2,645 

X.gativ.s  made   from   Julv   1,    1926,  to  June   30,    1927 123 

X.gatives   made  from  Julv   1,   1927,  to  June   30,    1928 194 


Grand  total  of  negatives  made 2,962 

Photographic  prints   made   to   July   1,    1926 9,363 

Photographic  prints  made  from   July   1,    1926,  to  June   30,   1927 534 

Photographic  prints  made  from  July   1,   1927,   to  June  30,   1928 657 

(Jrand  total  of  photograi)hic  prints  made 10,554 
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1.646 

3,r.39 
I.IHO 
1.456 


6.18l> 

402 
238 
202 


Identifications   made   by   handwriting  to  July    1,    1926 1.086 

Identifications  made  by  handwriting  from  July  1,  1926,  to  June  30,  1927  283 

Identifications  made  by  handwriting  from  July  1,  1927,  to  June  30,  1928  277 

Grand   total   of   identifications   made   by   handwriting 

Verifications  made   by  handwriting  to  July   1,    1926 

Verifications  made  by  handwriting  from  July   1.   1926,  to  June  30,   1927 
Vertifications  made  by  handwriting  from  July  1,  1927,  to  June  30,  1928 

Grand  total  of  verifications  made  by  handwriting 

Checks  copied  to  July  1,  1926 

Checks  copied  from  July  1,  1926,  to  June  30,  1927 

Checks  copied  from  July  1,  1927,  to  June  30,  1928 

Grand    total    of  checks   copied 842 

LOST,  STOLEN   AND   PAWNED   PROPERTY   SECTION 

Lost,  stolen  or  i-mbt-zzlcd  articks  indexed  and  liled  to  July   1,   1926 88,591 

Lost,  stolt-n  or  embezzled  articles  indexed  and  filed  from  July  1,  1926,  to 

June   :50.    1927 5,012 

Lost,  stolen  or  embezzled  articles  indexed  and  filed  from  July  1,  1927,  to 

June   30,    1928 5,839 

Grand  total  of  lost,  stolen  or  embezzled  articles  on  file 

I'awned  articles  filed  to  July  1.  1926 

Pawned  articles  filed  from  July  1.  1926,  to  June  30,  1927 

Pawned  articles  filed  from  July  1,  1927.  to  June  30,  1928 

Grand  total  of  pawned  articles  on  file 

Stolen   automobibs   idtntlfitd    to   July    1.    1926 

Stolen  automobiles  identified  from  July  1,  1926.  to  June  30,  1927 

Stolen  automobiles  identified  from  July  1,  1927,  to  June  30,  1928 

Grand  total  of  stolen  automobiles   identified 5,470 

Stolen   miscellaneous   articles   identified    to   July    1,    1926 1.523 

Stolen  miscellaneous  articles  identified  from  July  1,  1926,  to  June  30,  1927  140 

Stolen  miscellaneous  articles  identified  from  July  1,  1927,  to  June  30,  1928  107 

Grand  total  of  stolen  miscellaneous  articles  identified 1,770 


99.442 

715,91" 
62,533 
32,666 


$11,116 

2.845 
1.250 
1.375 
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CRIME,   RACE   AND   SEX    OF  CALIFORNIA   ARRESTS   FOR    FISCAL   YEARS 

1923-1924.  1924-1925,  1925-1926,  1926-1927,  1927-1928 

1U23  i;»-'l  192.J  l!t26  1927 

Crime                                                                  1924  1925  1926  1927  192S 

Abandonment 87  10  1S7  41S  65S 

Abduction    1  9  2  42  74 

Abortion     3  2  Kt  i:!  5 

Adultery     48  47  29  :5()  r,0 

Arson 39  63  87  79  122 

Assault — Felony     559  641  601  737  Si)6 

Assault — Misdemeanor 28  106  289  343  440 

Bigamy    53  50  49  54  53 

Hrihery     24  25  24  20  14 

Burglary — First    2,148  2,580  2,526  2,822  3,512 

Burglary — Second    44  30  12  3  5 

Burglary — Safe    28  9  11  17 

Carrying  concealed   weapons IS  270  261  215  339 

Counterfeiting     25  33  21  26  53 

Contributing  delinciuency  of  a  minor--       210  262  2S7  251  27S 

Crime  against  Nature 26  19  IG  24  30 

Defrauding     inkeepcr 33  43  45  fiS  132 

Disturbing   the   peace 269  398  506  574  1,438 

Kmbczzlcnuiit  —  Felony    359  2S5  225  263  124 

Embezzlement — Misdemeanor     26  74  126  140  115 

Kscape    33  12  5S  95  40 

Explosives     1              5 

Extortion     27  50  55  53  62 

False  impersonation 1  4  14  10  51 

False    pretenses 146  220  158  205  152 

Felony     1,329  1,S26  1.654  2,039  1.619 

Forgery    622  722  919  998  1,159 

Fictitious    891  1.0S6  1.125  1,233  1,514 

Fraudulent    4  7  6              44 

Fugitive     616  603  480  505  655 

Incest    4  17  8  15  20 

Indecent  exposure 42  59  73  78  90 

I.   \V.   W 270  50  6  5  3 

Juvenile    delinciuency 3  32  35  81  127 

I^ascivious    conduct 243  2S9  248  330  390 

Mavbem     5  27  12  IS  I'O 

Misdemeanor 3,456  2,835  2,862  3.605  2,969 

Murder 274  346  356  447  446 

Narcotics    1,128  869  1,111  928  930 

Obscene    11  4  4  81 

I'arole     violator 32  52  65  i;!i  ^s,", 

I'rohil)ition     546  1,272  1.707  2.065  4,762 

Kape 431  649  611  648  740 

Receiving  stolen  property 207  208  211  270  242 

Robbery — First     1,050  1,210  1,190  1,337  2,229 

Roblierv — Sei(,nd     S  37  4  10  2 

Kc)l)b.rv — l!;uik    6  ]  10  12  .5 

Seduction     14  10  S  12  21 

Sodomv     36  23  36  25  67 

Theft — Grand     1,422  1,943  2,200  2,045  2,447 

Theft — Animal    3  16  1  2  9 

Theft — Automobile     656  547  828  1,658  1,826 

Theft— Confidence    46  73  84  71  21 

Theft — IMckpf)cket     43  75  66  86  15 

Theft — I'etit    1,563  1,696  1,834  1,784  2,468 

Threat — Offense     33  45  32  34  36 

U.   S.   Laws 855  1,031  1,066  1,548  1,414 

Vagrancy     1,677  2,222  2,842  3,348  5,707 

21.722  25.061  27.291  31.874  40.938 
Race — 

Caucasian    17,779  20,193  21,449  24,658  33,343 

Ethiopian     1,088  1,322  1,557  1,829  2,107 

Indian   or   Mexican 2,424  3,015  3,581  4,627  4,451 

Malay    166  237  242  273  500 

Mongolian 265  294  462  487  537 

21,722  25,061  27,291  31,874  40,938 
Sex — 

Female — Adult     1,426  1,661  2.098  3,095 

FemaU — Juvenile     156  215  308  53 

Male — Adult     18.463  20,442  23,943  30,436 

Male — Juvenile     5,016  4,973  5,525  7,354 

Female    1,192  

Male    20,530  

21,722  25,061  27,291  31,874  40,938 
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REPORT   OF   THE   CALIFORNIA  CRIME   COMMISSION 


'I'd  IIk    (rorf  nitir  (Did  lln    Lt  (/ishil lot    of  fix    Shih    of  ('(ilifoniio  : 

I'ursuaiit  to  chapter  407  of  the  Statutes  of  1!>27,  the  ("alifoniia  Criinc 
Commission  herewith  submits  a  report  (•ontaiuiii<:-  its  findirifrs,  eon- 
elusions  and  i-eeoinniendatioiis  i'elatin<r  to  the  crime  situation  in  tliis 
state.  aeeompaJiied  by  projjosed  h*<;islation  to  cai-ry  the  sanu'  into  ett'eet. 

All  of  wliicli  is  respectfully  submitted. 

James  A.  Jouxston.  ClxiiniKin, 
W.  A.  Beasly, 

Bl'KON   FlTTS. 
W.   II.    IIOIJ.A.NI), 

AViij,iAM  K.  McKay, 

Justin  Mii-iyEK, 

U.  S.  Webb. 
CiiiMs  P>.  Fox. 

See  ret  a  ly. 
Dated  Jaiiuarv  7,  rj2S. 
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REPORT  OF  CALIFORNIA  CRIME  COMMISSION 


I'ur.Nuaiit  to  the  rccomiiiendalioii  of  llic  Coiimiissioii  foi-  the  Revi- 
sion of  Criiniiuil  I'rocodurc  in  its  report  to  the  lo<;isl{itiiro  in  V.)21 , 
the  following  statnte  was  enacted  which  created  the  California  Crime 
Coniniis-sion  : 

«ENATE  BILL   No.  417 

Chapter  407 

.4(1   act   crvutiiiii   ihc   ('dlifoiiiid    Criinr   ('oinininxiiin.   dvjinhnj    tlx   lUitiis.   uiid    niiikinu 
ui>i>rijiiriutiuii   for  itn  vJitrnscx. 

( Approvod   by   the   (lovernor   May    10,    l'.t27.) 

The  i>iiii)l<-  of   the  Stale  of  ('iilifoniiii  do  enact   «.v  folloir.s: 

Skition  1.  Then"  is  licrcby  crcjitcd  a  coininission  t<>  be  kii(»\vii  as  the  Califoinia 
Criino    Coininission. 

Sec.  '2.  Saiil  conunission  sball  consist  of  a  cliairinan  and  six  other  nioinlx'is. 
nil  to  bv  appointed  by  tiu'  Kovornor  of  Califoi-nia.  an<l  to  hold  orticc  at  his  pleasure. 

Sec.  H.  It  shall  be  the  duty  of  the  California  crime  commission  to  make  a  study 
of  tlie  entire  subject  of  crime,  with  particular  reference  to  conditions  in  the  State 
of  California,  inclinling  causes  of  crime,  possible  methods  of  prevention  of  crime, 
methods  of  detection  of  crime  and  apprehension  of  criminals,  methods  of  pro.secu- 
tion  of  persons  accused  of  crime,  the  entire  subject  of  penology,  and.  generally,  to 
lunke  a  survey  of  the  entire  field  of  crime,  and  to  report  its  findings,  its  conclu- 
Kion.<:  and  recommendations  to  the  governor  and  the  legislature  of  California,  which 
will  convene  in  the  year  T.rjlt. 

Sec.  4.  The  salary  of  thi'  chairman  and  the  sal.-iry  of  the  secretary  of  said 
commission  shall  be  fixed  by  the  commission  with  the  approval  of  the  department 
of  finance.  The  other  members  of  such  commission  shall  serve  without  salary,  but 
all  members  of  said  commission  sh;ill  be  entitled  to  their  exjienscs  in<'urred  in  the 
performance  of  their  duties. 

Sec.  "i.  Said  commission  sh.-ill  have  power  an<l  .•mtliurity  to  emplo.^'  such  expei-t 
;ind  other  assistance  as  in  its  j.udKiiient  shall  be  necessai'v  to  tiie  i)roper  perform- 
ance of  its  duties. 

Sec.  t).  There  is  hereby  appropriated  out  of  the  general  funds  in  the  treasury 
of  the  Stnte  of  California  the  stun  of  twenty  thousand  dollars  for  the  expenses  of 
said   commission. 

ORGANIZATION 

Governor  C.  C.  Yonng  appointed  the  following  members  of  the 
commission:  .James  A.  .Johnston,  Chairman;  W.  A.  l>ea.slv,  Bnron  Fitts. 
W.  H.  Jlolland,   William  K.  McKay,  .In.stin  Miller  and  U.   S.  Webb. 

At  the  organization  meeting  of  tlie  commission  held  in  Sacramento 
on  October  1.1,  1927,  Chris.  R.  Fox  was  appointed  secretary. 

INTRODUCTORY 

The  work  of  the  commission  has  been  snpplemented  to  some  extent 
by  the  work  of  the  Commission  for  the  Stndy  of  Problem  Children, 
which  was  created  by  an  act  of  the  1927  legislature  (chapter  ."541)). 
The  commission  is  composed  of  seven  members  and  has  for  its  partie- 
nlar  sul),ject  the  stndy  of  jnvenile  (le-lin(|iu'ncy.  The  California  Crime 
Commission  has  also  concerned  itself  with  the  study  of  juvenile 
delincpu'ncy  and  the  causes  of  crime.  It  has  held  sev(Tal  .joint  meetings 
and  cooperated  with  the  Commission  for  the  Study  of  Problem 
Children. 
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The  comiiiissioii  (Ictt'nniiicd  to  n.sf  cviTV  aj^t'iicy,  !"acMlity  and 
rt'sourcc  available,  iiicludiii^  the  experience  of  other  bodies  created  or 
orjjaiiized  for  similar  purpose.  The  coinniission  be^ran  its  study  by 
revie\vin<r  the  surveys  made  by  other  state  commissions  and  followingr 
this  line  examined  reports  of  the  American  Mar  Association,  American 
Law  Institute,  Missouri  Crime  Survey,  Minnesota  Crime  Connnission. 
(Jeoi-^'ia  Crime  Survey,  New  York  Crime  Coiumsson,  Cleveland  Founda- 
ton,  American  Prison  Association,  Indiana  State  Conference  Committee 
on   Delinipiency  and  the  Xati(»nal  Crime  Commission. 

Keali/infr  the  necessity  of  payinj.'  particular  attention  to  conditions 
in  the  State  of  California,  we  communicated  with  every  state,  county 
.iiid  city  official  whose  position  and  duties  briii^'  him  in  contact  with 
crime  in  any  of  its  phases  or  at  any  sta<re.  This  included  justices  of 
the  Su])reme  and  appellate  courts,  every  superi<u'  court  judfre  and 
every  municipal  and  police  .jud<re:  every  district  attorney,  sherifT, 
coroner,  police  chief,  probation  officer  and  public  dcfeiuler;  mana^infr 
boards  of  state  institutions,  prison  wardens,  reformatory  superintend- 
ents and  indentification  exjjcrts;  Ignited  States  judfres,  connnissioners 
and  attorneys;  and,  because  of  the  imp(u*tance  of  the  factor  of  juvenile 
delin(piency.  we  sent  the  same  communications  to  every  county  super- 
intendent of  schools.  We  wi'ote  to  members  of  the  Judicial  Council, 
officers  and  {rovernors  of  the  State  liar  and  professors  of  law  in  the 
universities  of  this  state. 

We  addressed  ourselves  to  our  I'nited  States  senators  and  conjjress- 
men  aiul  to  every  membei-  of  the  le<:islature,  as  we  felt  that  in  addition 
to  their  interest  as  letrislators,  many  of  them  had  views  and  opinions 
i'esultin<r   from   experience   grained   in   other  ])Ositions. 

We  also  wrote  to  many  per.sons  not  lioldinj;  official  i)ositions  but  who 
have  occasion  to  contact  crime  and  criminals  and  court  jiroceedinps. 
In  this  latter  jrroup  we  included  many  jihysicians,  psychiatrists. 
|)sycholo'rists  and  educators. 

To  those  with  whom  we  corresponded  and  whose  views  and  opinions 
were  invited  we  always  asked  this  (piestion  :  "What,  in  your  judgment, 
are  the  best  nu'asures  to  be  taken,  either  b_\  Icirislatiou  or  otherwise,  to 
improve  the  administration  of  criminal  justice  and  reduce  crime  in 
California.'"  Many  responded  in  <reneral  terms,  showin«r  very  jrenu- 
iiie  interest.  s(une  indicated  deep  study  of  the  (piestions  involved  and 
a  few  otfei'ed  concrete  su<r}rcst ions  of  |)ractical  value. 

In  the  endeavor  to  secure  infoiniation  from  ofticials  who  did  not 
resj)ond  in  writinir.  to  uncover  views  that  mijrht  be  held  by  i)ersons 
not  holdinjr  official  positions  and  to  enable  citizens  <;enerally  to  voice 
their  opinions  and  offer  sui:nestions.  we  held  a  number  of  ])ublic  hear- 
in«rs  in  Tios  Anjjeles.  San  Francisco,  Sacramento,  Oakland,  Berkeley, 
San  .lose  and  other  |)laces. 

We  conferred  witli  memf)ers  of  the  faculties  of  the  University  of 
California  ami  Stanfoi-d  University,  and  held  meetings  in  conjunction 
with  sessions  of  the  State  Har  of  California  at  Pa.sadena,  the  district 
attorneys  in  convention  at  Del  Monte,  the  Conference  of  Social  Ajjrencies 
in  Yo.semite.  State  Ilos|)iial  SuiMMintendents  at  T^kiah  and  the  State 
Peace  Officers'  As.soeiat  ion   in   annual   convention  at    San   Bernardino. 

The  opinions  expre.s.sed  at  the  jtublic  Iwarinjis  were  siimmarized  and 
included  in  the  a|tpendix  to  minutes  of  our  meeting's.  The  suKP:<^sfion.s 
receivcf]    in   written    ef)iiimunications   were   classified    aceordiiifj  to  sub- 
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jects,  suniinarizcd  and  stiidiod.  Specific  (|uostions  were  prepared  in 
advance  for  distussion  at  the  convention  nieetinp:s  with  special  {jroups. 

The  chairman  of  onr  eomniission  visited  the  prison  at  Stillwater, 
Minnesota,  for  the  purpose  of  investifzatin}.^  industrial  developnienls 
in  that  institution.  Mr.  .McKay  visited  several  reformatory  institutions 
in  eastern  states  to  learn  the  methods  em])loyed  by  them  in  se<ire<i:atin«i' 
the  youthful  from  the  older  and  more  hardened  offenders.  Dean  ^Miller 
attended  .sessions  of  the  National  Crime  C'ommi.ssion  and  the  Criminal 
Law  Section  of  the  American  Bar  A.ssociation.  Attorney  General  Webb. 
Jud<re  Heasley,  ]\Ir.  Fitts,  Mr.  Holland  and  Secretary  Fox  each 
executed  sjjecial  a.ssifrnments  in  connection  with  our  examination  and 
study  of  pro])Osals. 

In  the  (•(iinMUinicatidns  i-eceivcd  and  ;i1  the  licaiintis  licld  many  opin- 
ions have  been  expressed,  many  theories  advanced,  many  su<r<i-estions 
otfered.  a  few  jjractical  remedies  proposed.  We  have  carefully  con- 
sidered every  communication  received  and  every  su{;pestion  tendered, 
keepinjr  in  mind  always  the  necessity  and  advisability  of  bein<>-  i)racti- 
cal.  Some  thinjrs  brou<rht  to  our  attention  as  sui)i)osedly  re(piirin<i-  new 
lejrislation  were  found  to  be  already  covered  by  exist in<r  law.  This 
provokes  the  thou<,dit  and  comment  that  the  understandinfr  and  enforce- 
ment of  old  laws  is  as  much  needed  and  may  be  as  effective  as  the 
pa.ssinjj  of  new  ones. 

At  any  rate  we  are  not  inclined  to  hasty  draftinjr  of  new  legislation, 
not  dispo.sed  to  tinker  unnecessarily  with  the  ])resent  laws,  or  to  make 
useless  chan<res  in  the  codes,  nor  to  add  to  the  number  of  statute  ci'imes; 
therefore  we  have  submitted  all  su<2:<i('stions  and  pro])osals  to  this  test  : 
Is  this  likely  to  prevent,  reduce  or  minimize  crime;  make  it  moi-e  diffi- 
cult to  conunit  crime;  or  escape  its  conseciuences  .' 

The  lejrislation  that  we  are  recommend in<jr  aims  at  these  points:  to 
prevent  crime  in  the  first  instance;  to  prevent  the  repetition  of  crime 
by  those  who  have  already  offended  once;  to  i)revent  opportunity  for 
committin<r  crime  by  those  who  have  offended  and  who  seem  likely  to 
continue  in  a  cour.se  of  crime. 

Tli(>  Commission  offers  the  followijv-T  bills  and  sutrticstiojis  for  your 
consideration  : 

EDUCATION 

The  Commission  submits  and  recommends  the  enactment  of  three 
bills  relating  to  the  determination  of  ability  and  aptitude  in  public 
schools.  One  bill  amends  section  1683  of  the  Political  Code,  relating 
to  public  schools,  one  amends  section  1751  of  the  Political  Code  relat- 
ing to  high  schools  and  another  amends  section  4  of  the  part-time 
vocational  opportunities  act  of  May  27,  1919. 

Wc  arc  finding;  anew  what  every  investijrator  and  every  commission 
seeking'  crime  causes  has  discovered  befoi-e,  that  crime  is  committed 
by  the  very  youn<r,  many  of  them  rash,  reckless  and  bold,  while  .still  in 
their  teens.  Examination  of  case  histories  show  frecpient  instances  of 
many  otfen.scs  preceding'  the  first  conviction  and  the  records  of  api)ar- 
cntly  hai-(lene(l  thou^di  youthful  offenders  show  known  delin<|uency 
ti-aceable  back  info  childhood.  The  desperate  bandit  of  today  is  the 
deliiKpieiit  of  yesterday,  the  pu/.zlin<:  problem  child  of  the  day  befoi-e. 
It  is  because  we  did  not  solve  the  problem  he  pi'csciitcd,  because  Ave 
allowed   him   to  remain    iinailjnsled   that    we   now  deem    il    necessai'V   to 
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provide  severe   |»eiialties  hiuI    luirsli    inciisuics   of   rcpi-ession    iiK'!u(liii<r 
I  lie  habitiKil  criminal  statutes. 

'Pliere  are  various  o|)iiiiojis  about  eauses  of  eriiue  and  uuuierous  su^'- 
•restions  for  piinisliiufr  tlie  otfen(l(M-s.  hut  the  one  thiufjr  upon  whieli 
tliore  seems  to  he  unanimity  of  afrreement  by  all  students  of  the  ])rom- 
lem  is  that  criminal  tendencies  assert  themselves  very  early  in  life,  that 
youth  is  tlie  time  of  lawlessness  and  that  early  reco<rnition  of  the  si«rns 
of  delin(|uency  and  early  corrective  treatment  sjiould  be  more  system- 
atic and  more  scientific.  It  is  n(tt  beyond  our  ability  to  discover 
and  treat  tendencies  in  school  days.  The  ue<rlectetl  youth  or  the 
unsolved  problem  child  is  the  jrenesis  of  crime.  ('onsi(h'rin<r  the 
advances  bein}.'  made  by  educators,  ))sycholo{rists  and  psychiatrists  in 
influencin«r  human  l)ehavior  it  seems  wise  to  ])rovide  for  early  exami- 
nation of  ability  and  aptitude  so  that  our  children  may  have  flic  Ix'st 
possiltic  ad.justinent  to  li\inir  in  ri<rht  i-elations  with  othei's. 

EMPLOYMENT 

The  commission  submits  and  recommends  the  enactment  of  a  bill 
to  regulate  and  stabilize  employment  and,  so  far  as  may  be,  to  insure 
its  steadiness  and  continuance. 

In  1!)21  the  ley:islat  urc  enacted  a  law.  chapter  24().  to  provide  for 
the  extension  of  the  i>nblic  works  of  the  .state  durin<r  periods  of  extraor- 
dinary unemployment  caused  by  tcmjiorary  industrial  depression. 
It  aimed  to  relieve  luiemploynu'iit  by  haxiufr  the  l)(»ard  of  control 
expend  the  available  emer<rencv  fund  in  extension  of  public  work 
in  manner  calculated  to  furnish  the  maximum  of  pid)lic  employment 
thus  relievinjr  distress.  There  is  no  doubt  about  the  jrood  intent  of 
the  measure  or  the  pood  it  mijrbt  do  if  its  i)rovisions  could  be  ])ut  into 
practice  durin<;  the  existence  of  a  period  of  extraordinary  unemploy- 
ment. But  such  a  period  would  pass  before  the  machinery  to  make 
the  investifration  could  <ret  fairly  started.  Today  the  need  is  for  meas- 
ures to  re«rularize  and  stabilize  employment  and  insure  its  steadiness 
and  continuance  rather  than  relief  for  the  distre.s.s  caused  by  unem- 
ployment. We  feel  that  repidar  employment  has  a  stabili/.iufr  influence 
arul  provides  insuraiu-e  a^'ainst  crime;  therefore  we  are  |)roposin«r 
that  it  shall  be  the  duty  of  the  dc|)artnient  of  public  works  to  ascer- 
tain and  secure  fnim  the  various  deijartmi-nts.  bureaus,  boards  and 
commissions  of  the  state  plans  for  such  extension  of  the  |)ublic  works 
of  the  stat«'  as  shall  be  best  adapted  to  supply  increased  o|)portunities 
for  advanta<;eous  pid)lic  labor  aiul  to  furnish  re;rular  and  continuous 
employment  to  workers  during  periods  and  seasons  of  slackness  in 
afrricultural  and  industrial  pursuits  duiin>r  temi)orary  unemployment, 
and  especially  for  the  ptirpose  of  ant  icipat  iufr  and  so  far  as  possible 
preventinfr  any  condition  of  extraordinary  unemployment. 


AID  IN  SECURING  EMPLOYMENT 
The  commission  submits  and  recommends  the  enactment  of  a  bill 
amending  the   act   of  May   17.    1915,   establishing  free   employment 
bureaus  to  extend  further  aid  to  those  seeking  employment. 

We    lia\e    a    very    exeelleiil     provision     in    jjiw    for    i'vvv    emplov  iin-nt 
b\iriMUs.      They    have   accomplished    an    immense    j;»od.    both    to    those 
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seekiiifT  \\<>ik  and  those  havinjr  woi-k  to  offer.  Located  in  tlie  eeiiters 
(if  j)opulation  or  in  the  midst  of  industrial  and  afrricnltural  aetivity 
these  bureaus  are  in  position  to  know  the  present  and  anticipate  the 
future  laboi"  re(|uii'ements  of  the  various  sections  of  the  state.  The\' 
{•ouM  do  ni(tre  elfective  work  if  they  had  the  means  foi*  briu^iTi<r  the 
maidess  job  and  tlie  jobh'ss  nuin  to<rether.  We  i-eeommend  that  the 
Department  of  Industi-ial  Relations,  Division  of  Emi)loyment  liui'eaus. 
be  empowered  to  make  b)ans  or  advances  for,  and  arran<re  for  or  to 
furnish  transpor-tation,  tools,  nu^als,  board,  lodjrinffs  aiul  any  othei" 
assistance  neeessarv  aiul  pro})ei'  for  carr\in<r  out  the  object,  spirit  and 
))urposes  of  the  free  employment  bureau  act,  uamel.\' :  to  furnish 
employees  to  emplo.vers  seekinjr  help,  and  to  assist  jxMsons  desirinj; 
work  to  secure  and  contiinu>  in  employment. 

PROBATION 

The  commission  submits  and  recommends  the  enactment  of  a  bill 
amending  section  1203  of  the  Penal  Code  relating  to  probation.  It 
makes  it  the  duty  of  the  judge  to  refer  to  the  probation  officer  all 
cases  in  which  he  desires  to  consider  probation.  The  probation  officer 
must  make  an  investigation  and  file  a  written  report  as  a  record  in 
the  case.  The  judge  must  consider  the  report.  If  probation  is 
denied  a  copy  of  the  report  shall  be  sent  to  the  Board  of  Prison 
Directors. 

One  of  the  newer  developments  in  the  ailminisli-ation  of  criminal 
justice  is  the  frrantinp;  of  probation  by  the  trial  judge  in  ciiminal 
cases.  A  similar  procedure,  particularly  in  the  case  of  minor  otf'enses, 
is  known  as  "susi)ended  sentence."  In  eithei*  event  the  procedure 
consists  in  suspendinjr  the  sentence  of  a  |)erson  convict(>d  of  crime  and 
of  releasin<;  him  upon  certain  terms  and  conditions,  the  violation  of 
which  may  result  in  his  l)einu:  returned  into  court  for  sentencinfi:  in 
terms  of  fine  or  imj)risonment.  As  is  frecpiently  the  case,  in  the 
developinjr  of  new  procedures,  there  have  been  man.v  variations  in  the 
methods  of  various  judjres  and  other  officers  concerned  in  the  proba- 
tion process.  There  has  also  been  widespread  public  criticism  of  the 
use  or,  as  some  people  seem  to  think,  ai)use  of  probation  and  much 
bitterness  of  feelin<r  has  been  en<ien(lei-ed  in  the  minds  of  police  officials 
by  reason  of  the  methods  in  vo<rue  in  j)articular  courts.  The  followinj; 
may  be  li.sted  as  sonu'  of  the  objections  to  the  j)resent  methods: 

(1)  Insufificient  information  upon  the  |)art  of  the  judjje  as  to  the 
history,  reputation  and  character  of  the  convicted  person.  This  results 
from  lack  of  time  or  unwillinfrness  to  hear  rei)orts  of  anestiii};  officers 
and  to  read  and  consider  reports  of  probation  officers.  It  involves  also 
the  lack  of  sufficient  pi'obation  officer's  pi-opei-ly  traiiu'd  to  make  ade- 
(piate  ref)orts  for  such  i)ui-poses. 

(2)  Lack  of  uniformit,\'  of  luethod  of  <rrantiii<r  probation.  This 
results  from  lack  of  similai-  traininp:  on  the  part  of  judires.  tender- 
heai'tedness  and  synjpath_\'  for  a|)f)eals  nuule  by  etVeetive  i)lea(lers  as 
well  as  lack  of  undei'standinj;  of  tlie  facts  set  out  in  (!)  above.  It  is 
believ<-d  that  an  invest ijrat ion  will  show  that  |)articular  judjjc^s  are 
much  more  lenient  in  ^rrantiny  i)robation  than  ai-e  other  judfres,  and 
that    attoi-jieys  en<ra<rtMl    in    tin-    practice  of   criminal    law   are   familiar 
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Avitli  lliis  fact  and  try  to  lunc  their  apijlicalions  for  piobalioii  lu-ard 
by  judfrt's  who  arc  known  as  more  U'nicnt  than  others. 

{'\)  Influence  aUefred  to  be  used  upon  judjres.  probation  officers  and 
otliers.  to  secure  i)i'ol)atioii  and  to  secure  lack  of  sup(M'vision  followinp: 
the  «rrantin«r  of  jjrobation. 

(4)  hnpro|)er  facilities  for  cari'  and  su|)crvision  of  persons  on  pro- 
bation with  tlu'  result  that  sueli  persons  are  rarely  broujrlit  back  into 
court  ajjain  unless  and  until  they  have  committed  other  crimes. 

('))  Confusion  whicli  has  resulted  from  the  new  law  permittin<r 
jud«rcs  to  sentou'c  men  convicted  of  felony  to  terms  in  the  county  jail 
as  one  of  the  terms  of  i)robation.  The  result  is  to  further  eliminate 
the  dit!'erence  between  felonies  and  misdemeanoi's  already  i)ractically 
impo.ssible  to  distin<ruish  ;  to  complicate  i)roblems  of  administration  in 
the  county  jails;  and  to  ehanpre  the  theory  upon  which  probation  is 
jrranted.  from  one  of  leniency  grranted  under  conditions  desifrned  to 
rehabilitate  the  offender  to  one  of  redueinjr  jx'nalties  of  convicted 
felons  and  of  avoidin*;  the  operation  of  the  indetermiruUe  sentence  law 
and  the  power  of  parole  exei'cised  by  the  state  board  of  j)rison  directors. 

The  Crime  Commission  ])roposes  le<rislation  desij;ned  to  change 
metiiods  of  |)roce(lure  now  in  use  in  connection  with  the  grant in«r  of 
probation  so  that  in  each  case  a  report  must  be  made  by  a  probation 
oflficei"  following  a  careful  investigation;  consideration  must  be  given 
to  such  report  by  the  judge  and  tlie  lecommendations  of  the  ])robation 
ofifieer.  Such  a  record  will  make  possible  a  scientific  study  of  the  use 
of  jirobation  in  felony  cases  and  will  provide  a  scientific  basis  upon 
which  further  legislation  may  be  |)assed  if  it  be  needed  to  furthci- 
i-emedy  the  existing  situation. 

AFFECTING  PAROLE 

The  commission  will  recommend  the  enactment  of  a  measure  which 
will  combine  the  Parole  Act  with  the  Indeterminate  Sentence  Law 
(1168  Penal  Code),  thus  harmonizing-  certain  seemingly  inconsistent 
provisions  of  law  and  making  other  changes  in  existing  sections  of 
the  Penal  Code  having  to  do  with  minimum  terms  of  imprisonment 
and  extending  the  powers  of  the  State  Board  of  Prison  Directors 
with  respect  to  parole. 


REFORMATORY    OR    INTERMEDIATE    PRISON    FOR 
SEGREGATION   OF   YOUNG   FIRST   OFFENDERS 

The  commission  submits  and  recommends  the  enactment  of  a  bill 
providing  for  the  construction  of  an  intermediate  prison  for  first 
offenders  between  the  ages  of  eighteen  and  twenty-four  years. 

'riie  (pu'stion  of  tiu'  establishment  of  a  penal  institution  for  first 
otfenih'rs  is  not  a  new  one  in  flie  State  of  California.  Some  twenty 
years  ago  (lovernor  Young  sponsored  such  a  bill,  and.  in  fact.  land 
was  provided  for  the  j)Mr|)ose  of  carrying  into  effeet  \]ni  provisions  of 
the  law.  Certain  conditions  obtaiiied  which  made  it  nee«'ssary  to 
••hange  the  plans  i)i-ovi(le(l  f(U-  the  eslablishment  (»f  such  an  institu- 
tion, and  since  that  time  nothing  nu>re  has  been  done  looking  toward 
the  establisliMient  of  such  a  pi'ison.  Of  late  there  has  been  much  agita- 
tion for  the  establishmeitt   nf  a   peii;d   institution  midway  between  the 
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reform  scliool  and  tin.'  stato  ])ris()ii  to  wliicli  iiiifrlil  be  conimittod 
persons  wlio,  on  account  of  their  ajrc  or  the  nature  of  the  act  itself, 
mijrht  not  be  fit  inmates  for  a  reform  seliool,  yet  not  snfHeiently  hard- 
ened to  l)e  incarcerated  in  a  state  prison. 

The  commission  lias  «;iven  the  establishment  of  such  an  institution 
much  consideration.  Scores  of  letters  were  sent  to  lawyers,  penologists, 
editors,  publicists,  .social  workers,  officials,  and  others  relative  to  tlie 
establishment  of  such  an  institution,  and  there  has  been  an  almost 
universal  response  that  the  demand  for  such  an  institution  is  now 
most  ap])arent. 

At  the  i)i-es(nt  time  the  reform  schools  and  state  i)ris()ns  arc 
crowded  to  overflowin<r.  There  is  much  aj^itation  for  the  establisiiment 
of  another  state  prison.  There  is  abundant  record  to  show  that  many 
criminals  of  the  present  fall  in  the  years  from  18  to  24.  Many  of 
the.se  i)ersons  have  committed  more  than  one  serious  offense,  and  the 
question  of  dealinj;  with  tlieni  ha.s  become  acute  and  at  the  same 
time  perplexinjr. 

The  nature  of  the  institution  itself  is  one  wliicii  has  jjjiven  rise 
to  much  discu.ssion.  In  our  opinion  persons  should  be  committed  to 
this  institution  who  are  not  over  24  3'ears  of  age.  Persons  over  this 
age  have  certainly  secured  to  themselves  that  degree  of  tliscretion 
which  .should  impose  upon  them  the  necessity  of  right  living.  It  also 
seems  that  the  age  limit,  so  far  as  a  minimum  is  concerned,  should  be 
fixed  at  IS  years. 

The  connnitment  of  all  first  offenders  to  this  institution  would  not 
necessarily  indicate  that  they  should  be  kept  tliere  indefinitely.  It  is 
the  opinion  of  your  conunission  tliat  the  rules  and  regulations  incident 
to  the  government  of  this  institution  should  be  flexible  enough  to 
admit  of  the  transfer  of  persons  originally  committed  to  this  institu- 
tion to  one  of  the  state's  pri.sons  whenever  in  the  opinion  of  the  govern- 
ing l)()ard  of  the  in.stitution  the  person  in  ((uestion  becomes  incorrigible, 
or  otherwise  not  amenable  to  di.scipline,  and  when  the  best  interests 
of  the  institution  and  the  inmates  gen(^rally  might  make  such  transfer 
imperative. 

It  is  also  the  opinion  of  this  commi.ssion  that  the  court  should  be 
vested  with  authority  to  conunit  to  a  state  prison  any  individual 
convicted  of  an  offense  coming  within  the  age  limits  of  18  to  24,  even 
though  a  first  offender,  when  in  the  opinion  of  the  court  the  person 
in  (luestion  is  so  hardened  and  abandoned  as  not  to  be  fit  for  incarcera- 
tion in  tiiis  institution.  We  feel  in  this  way  that  tiie  institution  would 
lie  kept  as  an  institution  for  fii'st  offenders,  or  foi-  those  who  seem 
sus<!eptil)le  of  reforuuition. 

The  government  of  such  an  institution,  as  heretofore  indicated, 
should  be  in  the  control  of  the  State  Board  of  Prison  Directors. 

it  is  imperative  that  every  op|)ortunity  should  l)c  provided 
within  the  in.stitution  for  vocational  and  industrial  training  for  each 
person  incarcerated  therein,  and  each  inmate  should  be  re<iuired  to 
perform  a  certain  task,  and  in  addition  undertake  to  learn  .some  trade 
or  vocation  which  would  provide  iiim  with  the  means  of  earning  a  liveli- 
hood when  released.  The  merit  system  slioiild  also  be  instituted,  and 
credit  sliould  be  given  in  accordance  with  the  schedule  now  in  effect 
in    <Mir   stale    |)ris()ns.      The   salutc)rv    ])rovisions   of    the    parole   .system 
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nIiimiM  hIm)  Im-  |iiiivi<l<'«|  I'm-  tills  iiiHht  lit  lull.  NVIhmi  the  itiiiiatrH  itrr 
n>|cHs«'il  n|Htii  piii'ttlr  tlii-,\  should  Ih>  siiltjfct  to  the  s4tiiii>  stnrl  con 
illtioiiH  \\liifh  tthtiiiii  \Nitli  |-«'M|MTt  Id  priMiiiri's  >\Im>  iwr  r)-l<'tisi>i|  frdiii 
Sun  (^iirnlin  iiml  Kulsnin  \Vi>  ffrl  that  this  wmk  conhl  he  ii<l<'<|iiHt«*l,v 
nHNUintMJ  liv  thr  |iaro|<>  olVicrr,  altli<Mi){h  it  is  n«'f«>shai'v  that  mhlitioiial 
h«*||>  Im'  alTorthtj  hiiii  for  tin-  dntit's  which  Moiihi  attcml  the  MUptirviNiiMi 
i>r  the  pcrH«iiis  rclcasctl  rrnni  thin  inHlitutioii. 

Ill  oiir  M|iiiiiiiii  till'  fiillnw  ini;  ItciD-fits  UMiihl  accrue  froni  mirh  iin 
HiHtiliition  : 

1  VniillK  ami  llll|>l'i-sH|iiiialile  lilst  nlTeiitlerH  WiMlhl  Im>  se|;re(;atetl 
I  loin   njih'i'  nlTeihleis  liiailV    nl'   llieiii    |-e|)eaterN 

J  I'erstili.s  wiiiihl  he  |Minishei|  who  lill|fhl  other\vlfM>  he  |-eleas4M|  on 
IHohulioii,  rather  than  .si'lit  lu  Mlale  priHoii  '>>>  ^o  ofiin  ohtains  at 
the  iireHTiit  tune. 

it  The  iniiintcN  ol  tliin  illKtitlltion.  iiicIikIihu'  pii-^ons  ■  ••iniii);  within 
U  certain  tieHi^iuileil  ela<«N,  ol'  like  nu>',  wmihl  he  iiiiM-e  iiiiienalile  In 
itisei|)|ine,  aiul  woiiM  have  iinprevHeil  ii|ion  llii*iiisi>|ves  an  olijeet  lessmi 
IIm'  salnlarv  elTeet  of  winch  can  not  he  i|eiiie«l. 

t  llv  reaNon  of  the  fact  that  the  inmates  of  such  an  iiiHtiliition 
woiihl  incliiile  a  seleetetl  ((■''■i>p  <>f  in«livMhials.  so  to  speak,  iittt  harth'tieij 
in  crime,  o|iportiiiitlv  to  proviih'  them  with  vocational  ami  imliistrial 
trninin^r  woiihj   In<   prMcticahle 

•*),  ThiH  iiiNlitiition  woiihl  pla\  an  important  part  in  the  eliini- 
iialion  of  the  reeiiliviKt  hv  reaMin  of  the  selective  inelhiNlH  eiiiployeil, 
the  f«•Krc^Ntlon  prHcLiciMi.  niu\  the  opporliinil\  alTonleil  to  IcMrn  miiiic 
honorahir  ami  iiMcfnl  viM-ation  or  trade  tu  he  praeticeii  \t\  the  inmate 
upon  hiN  (liM<-hHr((e 

Inasmuch     an    more     facilities    milsl     hr     p|o\ii|eil,     we     feel     that     the 
iithlilional    iiistitnlion    here    n^commemled    wnnhl    Im'    lx*Mt    a<inpt«s|    to 
lelievi'   prcHcnt   overeiowtled  conililions  at    San   (^iieniin       Uv   iiiNlitiit 
inK  the  reforuiiilor.v  plan,  there  is  olTi'red  the  hope  of  weaninK  voiiiik 
tWst  olT<*M(lrn«  MWHV  fnmi  lives  of  crinif. 

PROVISION   FOR   PRODUCTIVE  PRISON   LABOR 

The  conmiiMion  subniiU  and  recommends  the  enactment  of  a  bill 
providing  for  productive  .'ictivitios  of  prisoner!  nt  iitate  prisons  and 
refurniiitones,  providing  for  puyincnts  and  credits  for  such  work, 
defining  the  powers  nnd  duties  of  the  state  board  of  prison 
directors  in  respect  thereto  and  prescribing  certain  penalties  and 
forfeituFM. 

This  hill  IS  d«>Htgncd  to  expand  the  industrial  activities  of  the  state 
priMiiiH.  to  r«'«|nire  prinoncnt  tn  rnrn  tlirir  HUp|Mirt  whilr  in  prison,  nnd 
I,,  ,,,,.  ti...|„  opportiinitv  to  nUnrt^  in  tlir  priMMH^U  of  thfir  pro«|urtive 
h.  the  «Misi  of  tlu'ir  HUp|Mtrt.  nndrr  nilw  and  r<>tftilationN  to  Im> 

4  si.iiM i-iM  ii  by   the  pri**on  director!* 

It  is  the  intention  of  thi.H  nieimure  to  prnvidi*  labor  and  tn  riHpnre 
111    '  •  rs   to    work    fnr    their   siippnrl    and    to 

11*'  'I   bv   ddieeiit    lalMir   while   in    priwoii   so 

thai   tl  4  i  dilc  ami  <rd  he  may  hnvr  the  m«*nnn  to 

HUp|Miri    h  he    is   •;  I    lioiii    pn<Mtii.    iinlii    hr   can 

uhlaiii  iMnpUtjb  mt'Oi 
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It  also  provides  that  n  prisoiuT  capfiblt'  ot"  rai'iiinjr  l)y  his  labor 
while  ill  |)ris()n  may  pay  a  pcreciitajxc'  of  what  hi*  cams  to  his  <lop«>n(l- 
t'lits  so  that  thoso  (IcpoiKlcnt  upon  any  prisoner  shall  not  Ix!  left  in 
want  by  reason  of  his  conunitment  for  crime. 

At  the  present  time  convicts  leaviii};  the  prison  are  supplied  with 
clothinp:,  the  amount  of  money  necessary  to  pay  transportation  to  tlie 
place  from  which  sentenced,  and  five  dollars  additional.  The  purpose 
of  the  law  now  projxised  and  here  referred  to  is  to  provide  incentive 
to  the  prisoners  to  do  more  and  better  work  and  develop  in  them.selves 
habits  of  industry  and  skill  as  well  as  disposition  and  determination  to 
earn  their  livin«r.  and  as  such  habits  are  inculcated  in  i)risoners  they 
may  be  weaned  away  from  criminal  tendencies. 

It  is  not  expected  that  pri.soners  would  be  able  to  earn  very  nuicli 
under  this  plan,  at  any  rate  not  in  the  be<riiinin<r.  for  necessarily  tlie 
Pri.son  Directors  would  start  slowly  and  develop  the  plan  "gradually . 
IJut  it  provides  a  sensible,  practical  plan  for  prisoners  to  show  whether 
or  not  they  are  capable  of  supportin":  themselves  when  the  oi)portunity 
to  e;irn  is  offered. 

STATE  BUREAU  OF  CRIMINAL  IDENTIFICATION 
AND  INVESTIGATION 

The  commission  submits  and  recommends  the  enactment  of  a  bill 
amending  the  act  creating  the  State  Bureau  of  Criminal  Identification 
and  Investigation.  The  bill  provides  for  the  appointment  by  the 
board  of  managers  of  special  investigators  to  assist  peace  officers 
throughout  the  state  in  detecting  and  apprehending  criminals.  It 
also  requires  the  bureau  to  compile,  and  certain  state  officers  to 
furnish,  statistics  on  crime.  It  is  made  the  duty  of  the  Bureau  to 
arrange  for  police  schools. 

The  ("alifornia  State  liureau  of  Criminal  Identification  and  Investi- 
fjation  was  rcorsjani/eil  by  leirislative  act  in  1017.  It  has  continued 
ever  since  without  material  chanfre  in  the  character  of  its  work  or  the 
number  of  its  personnel,  in  view  of  the  relatively  small  bud<ret  under 
which  the  bureau  lias  been  opcratinjr  the  result  of  its  efforts  is  hi<rhly 
creditable. 

The  time  is  ripe  for  the  further  e.\|)ansion  and  usefulness  of  this 
Itureau.  There  are  several  functions  wiiich  it  could  perforin  with  frreat 
advantage  to  the  state.  The  ('ommi.s.sion  recommends  three  additional 
functions  to  be  jierformed  by  this  bureau,  which  are  as  follows: 

1.  Attachin<r  several  sjx'cialists  in  crime  detection  to  tlie  bureau  and 
makintr  them  available.  u|)on  recpiest,  to  jieace  officers  throutrhotit  the 
state  to  assist  in  the  apprehension  of  criminals. 

'2.  Arran<rinjr  for  police  schools. 

;5.  I{e«piirin<r  the  a|)iiointment  of  a  competent  statistician  who.se  duty 
it  will  be  to  <.'ather  ami  compile  information  and  statistics  of  crime  and 
makin<r  it  the  dul.\  of  certain  otTicei-s  lo  furnish  information  and  statis- 
tics on  standar<l  forms. 

Special  Investigators.  The  commission  has  iiupiired  of  many  peace 
(iftic<'rs  in  Califoi'iiia  as  to  the  usefulness  of  special  investigators  or 
detectives  who  mifrht  be  available  to  them  or  to  other  i>eaee  otTicers 
tliroutrhout    the   state    upon    ropiest    made   to   the    I'lUreau    of   Criniinal 
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lilfiit  ificiit  idii.  Ill  cat-li  iiistaiu-f  tlic  r*'s|)(iiis<-  lias  Ikh'I)  t'avoraltli-  and 
ciitlm  iastii'.  Peace  ollieers  in  rural  dislriets,  heeause  of  tlie  laek  ot" 
experic'iu'cd  1  laiiiiiitr  and  limited  l\in<ls,  would  fjladly  call  upon  llie 
liureau  lor  such  assistance.  Most  of  tlie  larger  municipal  centers  have 
well  orfrani/ed  police  departments.  They  have  men  detailed  to  investi- 
;rate  ((tmplaints  and  api)rehend  criminals  alonj;  specialized  lines.  This 
method,  however,  can  not  l>e  |)ractieed  in  rural  communities.  Such  men 
as  Au«;ust  X'ollmer,  chief  of  police  of  Berkeley;  Duncan  Mathcson. 
captain  of  detectives  of  San  l''rancisco,  and  Donald  Marshall,  chief  of 
p(»lice  of  Oakland,  have  stated  that  a  few  competent  inve.stiffators 
attached  to  the  luireau  would  he  of  material  henefit  in  the  apprehension 
of  criminals,  particularly  fjanjjsters,  rohhers  and  handits  who  mo\e 
about  from  place  to  place  throufjhout  the  state.  Clarence  S.  Morrill, 
superintendent  of  the  Bureau  of  Criminal  Identification  and  Investi- 
gation, made  the  followin<r  commeiit  to  the  commi.ssion  relative  to 
such  investifrators: 

"Tlie  idcntilicution  l>iii-t'jui  .^ilioiild  Iw  cxtciKhMl  to  u  ixiiiit  wIhtc  s|M'ciiili.sis 
could  be  (Miiploycil  who  would  bo  si-iit  from  tln>  bureau  lo  vurious  couuties. 
Ill  tudcr  lo  do  this  work  |»i-<»iM'rly  il  would  riMiuin*  about  .sLx  uipu — two  nu'ii 
would  Ih'  n'<iuirt'<l  for  liohiii-id)*  cukcs,  one  iiiiiii  for  bad  cliiM-k  ea.M's.  one  luiiii 
for  burKliiry  cuscs.  ouc'  uiiiii  for  robbcrj  cnscs  nud  out-  iu:in  for  stolen  ;uit<i 
mobile  eases." 

The  hoard  of  maiia;.M'rs  of  the  huicau  in  their  report  to  the  {lovenior 
dat.Ml  Aiij,Mist  :{(),  1!)2H.  said: 

■■\\'e  are  of  the  opinion  \\v.i*  the  arm  of  the  l;\w  nia>  l>«>  i-onsiderul)l.\ 
strengthened  by  attachinj;  to  the  bureau  a  Section  of  Invest iffation.  this  se<-tioii 
lo  <'oiisisl  of  |irofessii>nally  trained  crimiiial  invest i^ators  who  would  eonfuie 
their  efforts  entirely  to  the  investigation  of  major  crimes  ctiniinitle<l  in  the 
stale.  These  invesliRators  would  assist  muuicijmlities  and  <'ounlies  when 
called  upon  by  otii'-ials  an<l  would  also  take  up  the  pursuit  of  habitual  crim- 
inals Known  to  lie  operalinu'  in  the  stale.  In  this  connection,  it  should  \><- 
iM>leil  that  invest  i>fa  tors  of  this  character  would  not  Ih>  usi^d  for  tin-  invest  i 
jratioii  of  minor  ci-imes.  but  only  f<M-  major  erimi's  or  the  activities  of  habitual 
crimin:ils." 

The  commission  has  heen  infonned  that  peace  otiicers  in  smaller 
communities  and  in  rural  districts  often  call  ujxtn  police  departments 
of  larjre  cities  for  men  who  liavt*  7iiade  a  specialty  of  apprehendin;: 
certain  typt's  of  criminals.  This  practice  is  not  carried  on  to  a  larfre 
ilejrree  because  the  rural  peace  officers  have  not  sufficient  funds  available 
with  which  to  pay  the  e.xpcn.scs  of  men  so  funiishi'd  to  them  by  the 
lar^'cr  cities.  With  a  few  well  trained  detectives  attached  to  the  bureau 
they  c(tiil(l  be  sent  to  the  various  parts  of  the  state  without  e.\|)ense  to 
the  local  or  rural  communities.  Rural  |)eace  officers  wouhl  cafrerly 
avail  themselves  of  this  opportunity.  These  invest ijrators  could  also 
act  as  an  effective  means  of  coo|»eiation  ami  coordination  amon;;  all 
the  |>eace  officers  of  the  state,  ])art ieiilarly  in  the  s<ilution  of  seri<tus 
i-rimes  which  have  a  statewide  as|>ect 

In  this  connection  it  should  also  be  4-ememl)crcd  that  California  has 
made  tremendous  strides  in  industrial  and  economic  development.  It 
has  hifjhways  eonneefinj;  all  the  centers  of  population  and  interlacing: 
every  part  of  the  state.  Second  to  New  York  it  has  more  automobiles 
than  any  other  state  in  the  Tnion.  The  criminal  today  may  commit  a 
crime  in  one  part  of  the  state  and  in  a  few  hours  be  hundreds  of  miles 
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away.  Local  jxtlicc  ofTiecrs  arc  liaiulicapptMl  by  l)('in<;  inoiv  or  less 
confined  in  llioir  operations  within  llioir  several  jurisdictions.  A  crimi- 
nal is  not  confined  by  city,  township  or  county  boundary  lines.  A 
small  number  of  experienced,  competent  and  serious-minded  investifja- 
tors  attached  to  the  Bureau  of  Criminal  Identification  would  perform 
excellent  service  toward  apprehendinp:  felons  who  move  about  tlirou<;h- 
(lUt  the  stale. 

Police  Schools.  It  is  an  accepted  fact  that  peace  officers,  in  tiie 
main,  are  not  i>roperly  trained  for  theii-  work.  Thei-e  are  many  reasons 
for  this.  Sheriffs  and  constables  are  elected  every  four  years.  Men 
without  any  experience  whatever  are  continually  beinj?  elected  to  these 
(ittices.  After  election,  deputies  in  these  offices  are  changed  to  meet 
political  (il)lijrati()ns.  In  counties  havinj;  charters  and  municipalities, 
the  chanire  in  the  rank  and  file  of  otiicers  is  not  so  frecpieut.  Chiefs  of 
police  in  large  cities  ai'e  often  i-emoved  as  the  result  of  changing 
political  conditions.  PcrU-e  otlicei's  holding  positions  under  civil  service 
feel  secure  in  their  |)()sitions  and  are  not  entlnisiastic  about  police 
.sch(  (»ls  and  additional  training.  The  difficulty  expei-ienced  by  police 
depai'tments  in  this  respect  is  will  demonstrated  l)v  the  remarks  of 
James  E.  Davis,  chief  of  jiolice  of  Los  Angeles: 

"S<-ll<)ols  for  the  ilistnicl  ion  ii(  iiolicc  li;ivc  been  iiisl  itutcd  fniin  time  (o  lillK' 
in  the  Los  An^clt-.s  INilicc  Dcpiirtnii-iit.  Tli(>  schools  li.-ivc  nit'l  with  ni<'<liocr<> 
sncct'.ss  due  to  lack  of  funds  and  interest  on  I  lie  part  of  tin'  police.  It  seems 
that  older  police  object  to  instruction,  particularly  if  tliev  have  to  attend 
classes  on  tlieir  own  time." 

Another  difficulty  is  the  lack  of  instruction  in  police  work  in  our 
state  university  and  our  public  schools.  Except  in  such  schools  as  are 
instituted  bj'  police  departments  in  the  larger  cities,  with  entirely 
inadecpiate  time  and  funds,  there  is  no  agency  in  California  where  a 
|)olice  officer  can  obtain  training.  These  officers  gain  their  knowledge 
of  criminal  law,  methods  of  crime  detection  and  the  rights  and  duties 
of  pt'ace  otificers  almost  entirely  from  experience. 

Bruce  Smith,  in  his  report  on  Rural  Police  Protection  in  Illinois, 
])repared  by  the  Illinois  Association  of  Criminal  Justice  in  May,  1928. 
in  speaking  of  police  training,  said: 

"No  lesson  of  Americnn  or  foreign  police  administration  could  be  more  (^leai- 
than  that  the  luakinf^  of  the  i)oliceman  has  only  be>;un  when  he  receives  his 
warrant  of  a|ii)ointnient.  The  training  which  he  must  i-eceive  must  be  both 
of  n  theoretical  and  a  practical  nature.  An  intensive  training  course  for  the 
recruit  should  inelude  .study  of  the  i)enal  laws  and  of  the  statutes  controlling 
criminal  procedure;  the  use  of  police  weapons;  self-d«'fen.se ;  the  rules  an<l 
regidations  of  the  police  force;  the  extent  and  limitations  of  the  |)olicenian's 
powers  and  his  relationship  to  the  public.  These  do  not  in  themselves  (puilify 
the  recruit  for  police  duties,  but  if  he  has  been  rigorously  drilled  in  their 
meaning  and  impoi'tiViiee.  he  may  be  place(l  on  patrcd  with  a  larger  degree  of 
contideiice  than  is  now  possible." 

Tlie  commission  is  of  tlie  opinion  that  tlu;  state,  as  an  active  govern- 
mental unit,  should  play  a  greater  part  in  helping  to  limit  crime  in 
Calift)rnia.  Crime  is  no  longer  a  local  concern.  It  is  statewide  in 
scoi)e.  The  state  should  not  longer  ignore  this  problem  and  expect  it 
to  be  solved  by  the  police  and  law-enforcing  agencies  in  hundreds  of 
local  towns,  cities,  townships  and  counties,  all  operating  indepeiidenlh 
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(if  oai'li  otluT  without  a  ci'iitral  eooi'dinatiii^  atiency.  The  proper  state 
agency  to  coordinate  local  law-enforcing  ajrcncics  is  the  Bureau  of 
Criniinal  identification  and  Investijration.  Sehools  for  the  training  of 
|)olice  officers  by  this  bureau  could  be  held  from  time  to  time  in  various 
parts  of  the  state.  They  woidd  l»e  of  material  aid  in  the  training  of 
more  efficient  police  officers.  It  woidd  likewise  be  of  jrrcat  a.ssistance 
in  coordinating:  and  centrali/in};  police  work  throughout  the  state. 

Criminal  Statistics.  Canada,  a  government  to  which  our  attention 
is  frecpicMt ly  directed,  as  an  exam[)le  t)f  efficiency  in  law  enforcement, 
uiaintains  an  excellent  criminal  statistical  dei)artment.  Oji  Septem- 
l)er  ;i(),  1925,  the  forty-ninth  animal  report  of  crinunal  statistics, 
containing  ."Ui")  pages,  was  i»ublished  by  the  Dominion  Hureau  of 
Statistics.  This  leport  contains  figures  eollecled  from  l'),")  eriminal 
.jurisdictions  and  from  peiiid  institutions,  police  f<irces  and  otlier  mis- 
cellaneous sourees. 

This  commis.sion  had  hoped  to  gather  .some  fig\ires  showing  crime 
conditions  in  California.  It  was  soon  found  that  there  were  very  few 
figures  available  and  that  those  that  were  available  in  various  police 
depai'tments  of  the  state  were  at  such  vaiiance  with  each  other  thai 
they  were  practically  useless.  Figures  were  sought  to  show  the  ninn- 
ber  of  arrests  as  eomjiared  with  crimes  known  to  have  been  committed. 
If  these  figures  c<ndd  ha\('  been  olitained.  tliey  would  indicate  two 
things:  First,  the  juunber  of  crimes  in  proportion  to  popidation  ;  ;ind. 
second,  the  efficiency  (d"  law-enforcing  agencies. 

To  contrast  the  lack  of  information  in  California  on  this  subject, 
attention  is  directed  to  the  following  figures  taken  from  the  Canadian 
report  (page  xxii).  In  i:?.")  cities  in  Canada,  each  with  a  popidation 
of  over  four  thousand,  and  a  total  popidation  of  :i..'n7.4r)(),  it  is  shown 
that  the  nund)er  of  oHienses  known  to  the  police  to  have  been  committed 
was  21.'),():]4,  with  arrests  and  summons  issued  to  the  extent  of  182.228. 
The  nundx'r  <d"  prosecutions  resulting  was  178. .175).  from  which  129,022 
convictions  were  secured.  With  accurate  figures  of  this  kiiul  from  IS;") 
cities,  compiled  to  show  the  comj)arison  of  one  city  with  another,  it 
is  ea.sy  for  the  Caiuidian  authorities  to  i)iek  out  the  weak  spots  in 
law  enforcement. 

Much  printed  space  has  been  devoted  to  the  sid).ject  of  crinunal 
statistics.  Mucli  talk  has  been  ituhdged.  Very  little,  however,  has 
been  accomplished  in  the  Cnited  States.  We  (piote  from  a  few  selected 
authorities.  From  the  report  submitted  to  tiu>  National  Crime  Com- 
mission by  the  subcommittee  on  pard(»n.s.  parole,  proi)ation.  f)enal  laws 
and  institutional  correction,  headed  by  Hon.  Frank  ().  Lowden.  on  the 
subject  of  "Criminal  Statistics  and  identification  of  Criminals."  the 
following  is  taken   (pages  8  and  9)  : 

"How  is  if  with  tliis  Rrt-nt  "rKimi/.iitinn  wliicli  wt>  rail  criniiniil  ju.'tticr 
iiiiKlf  u|i  i<f  iMiJii-*'.  i-ourts.  iii'isiiiis.  piirolc  ;in<l  prohation  nffi<iTs.  iiiul  diiitiR  a 
liiisiiios.s  thiit  r\iiis  into  niillioiiM  iiikI  iDilliotis  <>f  (loilurs  in  <>:i<'li  state  of  th<> 
I'nion?  Wluit  do  wc  th«>  owii«»rM.  know  alMuit  the  operation  of  tb^M'  variouH 
iinitH?  Almost  nothing.  The  I'nited  States  has  the  worst  criminal  stntisticH 
of  an.v  civilized  r-oiintr.v  in  the  worhl  iinrl  has  the  ni<)st  crime.  Is  lliere  an\ 
connpction  hetween  these  two  facts?  It  seems  to  «s  thnt  the  (>«tnnertion  is 
<'lear.  Without  detailed  facts  and  figures  showing  exartl.v  what  is  going 
ou,  we.  the  owners,  can  not  exerci.se  an.v  eflfective  roiitrol  over  the  individual 
units   .•iiirMK'd    ill    the    work   of   suiipressing   rriine.      We    nia.v    u<>   longer   de|)end 
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on  what   «■»•  :is  inilix  iiiiiiils  kimw  !il">iii   .-ilTairs:   ili<-  Imsincss  lias  srowii   lioynnil 
our  personal  knowlodjic 

An  absolute  essential  in  I  lie  huildiuK  of  a  Kood  iiulice  force  is  tlie  matter  of 
reports.  No  modern  business  concern  would  dream  of  carrying  on  for  even 
a  (lay  without  liavint;  a  complete  system  of  recording  its  work  ;  and  yet  few 
police  forces  in  this  country  kt>ep  records  that  would  even  remotely  compare 
with  those  of  the  average  business  house.  It  would  seem,  as  the  first  principle 
in  efficiency,  that  the  head  of  every  police  force  shouhl  have  laid  before 
him  daily  a  summary  of  crime  <-onditii)ns  in  the  r-ity.  and  that  at  the  end  of 
the  year  he  should  make  a  complete'  public  report,  not  merely  of  the  arrests 
but  of  the  complaints  as  well.  How  can  we  the  public,  judge  the  efficiency 
of  a  jioiice  force  in  eliminating  crime  if  we  have  no  records  that  will  make 
possible  a  comparison  of  complaints  with  arrests,  that  is,  of  the  amount  of 
work  to  be  done  by  the  police  with  that  accomplished?  For  the  most  part, 
the  annual  police  reports  are  little  less  than  ridiculous.  Information  as  to 
the  number  of  sick  horses,  bushels  of  oats  for  the  horses,  pairs  of  puttees 
lH)Ught.  days  of  illness,  number  of  guns,  and  .sometimes  the  number  of  arrests, 
can  be  had.  but  it  is  useless  to  look  for  a  st.-itement  as  to  the  number  of  crimes 
iep<  rted  or  any  facts  that  would  fnal)h'  one  to  .jndf;e  the  eliiciency  of  the 
force.  IIow  can  the  men  be  assigned  to  tiie  various  districts  of  a  city  if  constant 
watch  is  not  kept  on  the  varying  criminality  in  each  district?  The  lack  of 
adeipiiite  statistical  information  bearing  on  the  activities  of  the  police  in 
the  suppression  of  crime  is  certainly  one  good  explanation  of  the  prevalence  of 
(■rime  in   .\merican  cities." 

Observatioii.s  on  this  .subject  by  the  Xew  York  Crime  Commission 
accurately  express  our  views.  We  cpiote  from  their  report  of  1927 
(pages  47-48)  : 

"It  is  to  be  hojied  that  Xew  York  will  take  the  enviable  position  and  lead 
America  in  producing  a  publication  of  statistics  that  will  rank  with  the 
superb  documents  which  come  to  use  each  year  from  the  Dominion  of 
Canada  and  from  Kngland.  publications  that  are  models  of  their  kind — liter- 
ally the  last  word  on  the  subject.  It  would  certainly  seem  as  if  the  time 
had  come  when  the  publication  of  17  different  reports  dealing  with  the 
stati.stics  of  crime  by  17  different  official  agencies  within  one  city  in  the  state 
should  come  to  an  end.  and  that  one  complete  iiresentaticm  of  at  least  the 
stati.stics  of  crime  should  be  had  in  future,  instead  of  17  conflicting  ones  that 
are  at  variance  with  each  otiier  and  which  do  not  even  tally  as  to  tiie  volume 
of  work  undertaken." 

The  New  York  legrislature  in  1928  enacted  a  statute  requirinj?  the 
Division  of  Criminal  Identifieation  of  the  Department  of  Correction, 
to  {rather,  compile  and  piiblisii  crime  statistics  and  makin<r  it  the  duty 
of  law-enforcn<r  officers  to  furnish  appropriate  data  (chapter  87o.  N.  Y. 
Laws  1928). 

The  most  complete  .stati.stics  available  in  California  are  those  com- 
piled by  the  Attorney  General,  Board  of  Prison  Directors  and  the  Police 
Department  of  Los  Annreles.  Since  1900  the  Attorney  General  has 
made  l)iennial  reports  showin«r  the  number  of  feb)ny  pro.secutions  in  the 
superior  court  and  the  disposition  thereof,  also  a  complete  record  of 
eases  a|)p<'aled  to  the  hi<rher  courts.  The  P>oard  of  Prison  Directors 
has  for  many  years  pid)lished  a  biennial  report  showinj;  the  prison 
popidation  of  San  Quentin  and  Folsom,  and  other  valuable  data  rela- 
tive to  the  inmates  and  the  offen.ses  for  which  they  are  incarcerated. 
The  Police  Department  of  Los  Angeles  publishes  annually  a  splendid 
report  of  crimes  reported,  arrests  made,  disposition  of  offenders  after 
arrest,  together  with  many  tables  and  charts  .setting  forth  data  such  as 
age,  se.\,  birthplace  and  nativity  of  otVenders.  and  the  amount  of  prop- 
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rrty  shdcn  ;iiiii  rccovcit'd.  Much  valii;il)l('  iiifdniuit ion  ciiii  l)t'  «)ltl;iiiinl 
from  the  i('j)()rt.s  piihlishcd  Wy  llicso  ^rovcrnnit'iitjil  (Icpartmciits. 

Many  rcpoi-ts  arc  puldislicd  by  police  ticpartincnts  in  lliis  stale. 
To  a  lary:»'  extent  tliey  arc  filled  witli  lists  of  i)olice  personnel,  data 
rejrardiii};  traffic  violations,  history  of  the  tlepartinent.  names  of  retired 
officers,  pension  lists,  rt'lief  associations,  (lepartmental  hudfrets  and 
matters  of  |)urely  local  concern.  Very  little  space  is  devoted  to  the 
classification  and  number  of  crimes  committed,  arrests  made,  niunber 
of  convictions,  offenders  lield  to  an.swer,  disposition  of  ca.ses,  causes 
and  extent  of  crime,  methods  of  ])reventiou.  i)olioe  .schools,  or  such 
kindred  sid).jects  as  would  be  valuable  for  the  study  of  crime  condi- 
tions. Such  re|)(»rts  "as  are  |)u))lished  are  compiled  accordinjr  to  the 
idea  of  the  commandin<r  officer  of  the  various  police  departments.  I'^ach 
differs  from  tlu*  other.  They  are  valueless  as  a  basis  for  the  study  of 
crime  in  a  state-\vid«'  sense.  The  sanu'  holds  true  of  reports  compiled 
by  probation  officers,  sheiitt's  and  coroners. 

The  commi.ssion  is  stronj,'ly  in  favor  of  the  establishiii|j:  of  a  .section 
within  the  State  Bureau  of  Oiminal  Identification  aiul  Invest ijral ion 
devoted  to  the  extention  of  its  |)resent  work  of  {;atherin<;  information 
which  will  enable  the  (Jovernor.  his  cabiiu't  and  the  legislature  to  know 
sonu'thinjr  about  crime  conditions  in  this  state.  It  is  a  task  which  Ihc 
state  shoidd  a.ssume. 


CONTROLLING  FIREARMS 

The  commission  submits  and  recommends  the  enactment  of  a  bill 
amending  the  act  of  1923,  regulating  the  possession,  sale  and  use  of 
pistols,  revolvers  and  other  firearms  capable  of  being  concealed  upon 
the  person.  The  bill  requires  all  persons  desiring  to  purchase  a  fire- 
arm capable  of  concealment  to  file  an  application  to  carry  such 
weapon.  Such  application  shall  contain  information  regarding  appli- 
cant, including  his  finger  prints.  Copies  of  all  applications  and 
dealers  registers  must  be  mailed  to  the  State  Bureau  of  Criminal 
Identification  and  Investigation  to  be  checked. 

In  a  very  larjje  percenta{i:e  of  the  serious  erinie.s  now  beiufr  com- 
mitted, a  firearm  of  .sonu'  .sort  is  use<l.  Robberies  and  bur}.daries  are 
almost  invariabl.v  eommitted  with  the  aid  of  |)istols.  Cuns  are  fre- 
<|uently  used  in  murders,  manslauuditers.  hi^di.jackin^'  and  rum-runniu'r 
ca.ses.  The  pistol  came  into  its  own,  as  an  effective  weapon  of  the 
(  riminal.  when  the  present  day  automobile  made  the  fast  <:etaway 
possible.  Autonu)biles  are  beinpr  used  not  only  as  a  means  of  escape 
but  as  a  |»lace  from  which  shots  are  fired. 

The  sale  of  automobiles  can  not  be  retridate<l  to  keep  them  out  of 
the  hands  of  criminals,  but  the  .sale  of  firearms  can  be  re^rulated  and 
elTectively  controlled.  Pistols  are  acipiired  by  criminals  in  two  ways; 
by  purchase  or  by  theft.  The  purchase  (»f  firearms  by  undesirable 
persons  .should  be  prevented  as  far  as  is  humanly  possible.  The  llaumes 
Committee  of  New  York  in  lf>'J()  made  the  following'  observations  rela- 
tive to  firearms: 

"It  is  iiiHiUfotioiDiltlv  tnip  lliiit  the  pi8l«l  in  one  «>f  the  KroiiteHt,  if  in>l 
tin-  j{r''""'>*l-  in«'Hiicc<s  to  tin-  iM-a<«'  «f  Hor-icly  todn.v,  nnd  that  it8  frer  um«-  in 
ihi-  ('oiniiiission  of  i  riiiii-H  i>l°  vi<i|tMi(<-  Iiiin  cnuMfd  nii>r<>  unreal  iinioiix  ixMiplc.  iind 
n(1(l«Hl  inon'  i«>  Ihr  linrror  of  criiiH'M  tlum  iiii.v  otJKr  <iin-  lliiiiK.  It  is  oiu- 
ronsuM   why  crimen  of  vioh'in'*'  aio  lommuii   to<lii>    mid  the  iTiiniiuil   f<ni'<'<'R'.fiiI 
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in  sucli  criiiu's.  paiticiilarly  holdiipH  and  roljheries.  Add  to  this  ilw.  use  of 
the  antoniohilp  for  (piick  K<'ta«'a.v  iind  you  have  a  coniph'tt'  picturi'  of  the 
terror  which  is  spread  among  i>eople  and  of  a  situation  wiiich  pu/./.les  the 
police  to  detect  or  prevent,  and  the  courts  to  ))unisli. 

While  New  Y(trk  state  was  a  pioneer  in  seeking  to  control  tiie  use  of 
]iislols.  there  is  still  tiie  necessity  for  some  means  to  l>e  found  liy  which  the 
ronse(|u<'nce  of  the  use  of  pistt>ls  by  criminals  can  he  made  so  dr<>adcd  liiat 
tlie>  will  he  (leleri-ed  from  using  them.  It  is  slated  by  a  i)romineul  .-luthority 
that  there  are  more  people  shot  to  death  in  the  I'nited  States  hy  pistols  than 
in  all  the  rest  of  the  world. 

The  government  officials  charged  widi  the  responsihilit \-  for  the  euf<)r<'e- 
nuMil  of  criminal  laws  are  of  the  opinion  that  the  control  of  the'pistol  is  of 
fundanu'utal  importance.  Three  international  i)olice  <'<)nventions.  repre- 
senting forty-seven  nations  of  the  world  have,  hy  formal  resolution,  expressed 
this  view." 

(Report  of  tin-  ("rime  Commission  of  New   York   state.   1'.>2(i.   i>ages  14-1.1.) 

In  1927  llie  Criiiu'  Coniiiii.ssioii  of  New  York  .state,  in  it.s  report,  said  : 

'"Kirearms  in  jirivate  homes  cause  many  tragedies  and  are  of  little?  avail 
for  defense  against  criminals.  The  argument  that  a  revolver  in  a  man's 
pocket  is  a  protection,  is  a  fallacy,  lie  is  safer  without  a  gun  than  with  one. 
The  ordinary  citizen  walking  along  the  street,  even  though  he  has  a  gun 
in  his  hip  pocket,  if  suddenly  called  upon  to  "stick-em-up"  and  feels  a  pistol 
stu<-k  into  his  rilis,  is  likely  to  comply  with  such  a  demand,  that  is  if  he  is 
an  intelligent  person,  for  the  crook  can  always  heat  him  to  it  in  the  use  of  a 
gun.  Similarly  a  householder  confronting  an  arnu'd  burglar  who  has  invaded 
his  home  at  night  seldom  has  opportunity  to  get  his  gun  from  where  it  is 
kept  and  defend  himself.     Here  again  the  crook  "beats  liim  to  it." 

Some  persons  take  the  view  that  there  is  no  use  in  any  of  tJie  states 
enacting  pistol  laws  and  that  nothing  can  be  done  until  the  federal  govern- 
ment controls  pistols.  It  is  also  held  that  there  is  no  use  in  the  state  of 
New  York  enacting  an  effective  pistol  law  so  long  as  a  man  can  cro.ss  into 
New  Jersey  and  get  all  the  jtistols  he  wants  or  can  go  to  Connecticut  or  to 
sonu'  other  neighboring  state  and  get  them  there,  or  send  an  order  to  a  niiiil 
<u(ler  house  and  get  a  pistol  through  the  mails. 

This  is  a  partial  jind  short-sighted  view  of  the  sitiuition.  In  the  first  ))lace 
it  is  probable  that  the  federal  governineut  can  never  control  the  sale  and  use 
of  pistols  in  the  various  states,  for  that  power  has  not  been  delegatcnl  to  it  b.v 
the  states.  I'l-obably  all  that  the  federal  government  can  do  is  to  prohibit  the 
trans|iortation  of  |)istols  in  the  nuiils.  the  importation  of  i)istols  into  the 
country  from  outside  and  tli(!  IransportJitiou  of  pistols  from  one  state  into 
another  state,  where  that  state  has  laws  forbidding  or  controlling  the  sale  of 
pistols. 

The  recent  enactment  by  congress  of  a  law  forbidding  tlie  ti'iiusportation  of 
pistols  in  the  mails  should  go  far  to  stop  the  mail  order  bu.siness  in  pistols, 
but  all  a  person  needs  to  do  to  get  a  gun,  even  with  this  new  enactment,  is  to 
have  his  jtistol  .sent  by  exiu'ess;  and  dealei's  in  i)istols  who  have  made  large 
sums  of  money  in  this  profitable  trade  are  not  likely  to  cease  that  trade  because 
of  this  change  in  the  statute.  It  was  entirely  proper  to  have  such  a  law 
"  Macte<|.  however,  for  the  government  should  not  even  have  the  semblance  of 
being  a  participant  in  crime. 


W'c  have  no  patience  with  the  parrot-like  cry  that  no  law  can  be  enacted 
which  will  keep  guns  out  of  the  hands  of  crooks.  This  nniy  be  true  and  may 
not  be  true.  If  such  an  argument  wi're  taken  seriously  it  would  apply  to  all 
legislation.  It  would  be  just  as  wi.M'  to  say  that  there  is  no  use  in  enacting  a 
law  against  the  sale  and  use  of  dangerous  narcotic  drugs,  for  it  will  never  be 
possible  to  complctelv  keep  these  o\it  of  the  hands  of  persons  who  wish  to 
pe<ldle  them,  or  to  u.se  them,  and  the  analogy  might  be  extended  further  b»it 
a  discussi(ui  of  the  subject  in  that  aspect  is  profitless.  There  is  no  doubt  that 
the  Sullivan  law.  inadeeiuate  as  it  is,  has  proved  a  most  eflfective  weapon  in 
enabling  the  police  to  deal  with  crime  and  criminals.  What  is  needed  now  is 
to  strengthen   (hat  law  to  meet  modern  «>nditions." 

(Report   of  the  Crime  Commission  of  New   York   state,    I'.rJT.   pa;,'es   1(1    IT.) 
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Clarence  S.  Morrill.  siiperiiitciHiciit  of  the  I'.urcaii  of  Crimiiinl 
Identification  and  Invt'stifratioii  of  the  State  of  California,  made  the 
following:  c-oininent  to  the  eoinmission  : 

"rin'  reiMdt  <if  the  sale  of  hrearins  hy  <lealei>  should  lie  sent  to  tlie  Slate 
Miireaii  of  Criminal  Idciititicatioii  rather  than  to  the  county  Herk.  It  would 
be  a  Kood  idea  to  retiuire  tlie  purchaser  of  »  tirearni  to  have  a  pennit  Iw'fore 
he  niak«'s  the  purchase.  It  would  likewise  Ih'  helpful  ti>  J-Jiuse  the  purchaser 
of  a   lireann  to  have  his  Hntjers  printe<l." 

Court  Smith,  warden  of  Folsom  I'risoii.  at  a  meetiii<r  of  the  commis- 
sion in  Sacramento,  said  : 

"A  chief  of  polic«'  in  one  part  of  the  state  should  not  b*-  permitted  to  jjrant 
a  permit  to  a  person  residing  in  another  part  of  the  state  to  carry  a  firearm. 
If  a  person  moves  to  another  part  of  the  state  after  getting  a  permit,  he  should 
he  re<iuire(l  to  get  a  new  permit  at  the  place  where  he  carries  the  gun.  Crim- 
inals often  get  guns  from  stolen  automobil4>s  or  they  steal  them  fnun  ht»mps. 
.Many  dealers  do  not  report  sales  of  guns.  The  same  situation  applies  to  the 
.Motoi  X'i'hicle  ,\ct  re<iuiring  gaiage  owners  to  reiM»rt  storage  of  <-ars.  .V 
similar  situation  prevails  oftentimes  with  res|)ect  to  pawnshops.  They  fre- 
i|uentl.\    fail  to  make  reports  to  officials." 

T.  X.  Koeninj;,  chief  of  police  of  Sacramento,  at  a  meetiiii:  in  Sacra- 
mento, in  speakinfr  of  the  firearms  sitnation,  said  : 

"Often  when  applications  ai'e  made  to  me  for  permission  to  carry  a  gun  I 
atlvisp  the  apiilicants  to  buy  a  polic<'  whistle;  blowing  a  jiolice  whistle  is  more 
protection  to  the  citizen  th:in  a  gun.  The  twenty-four-hour  notice  by  the 
flealer  to  the  polic*'  is  loo  short  lo  pi-rmit  the  police  to  make  ii  proper  check  of 
the  applicant.  The  time  should  be  lengthened  to  forty-eight  hours.  Finger 
printing  of  applicants  would  assist  the  police  in  making  a  check.  I  Ix-lieve  the 
gun  law  lias  h.-id  the  enV<'t  of  cutting  down  the  sale  of  firearms.  The  gun  law 
(joes  not   regulate  the  sale  of  guns  by   pei-sons  other  than  the  regular  dealers. 

<'hester  Howell  of  IJciUclcx  has  the  follow  iii'_'  to  sav  rc^rardin":  the 
use  of  firearms : 

"Watch  the  news  on  this  subje<-t.  as  the  writer  has  done  for  yean*,  and  this 
is  the  sort  of  thing  you  will  always  find.  In  the  past  thirty  years,  so  far  as 
memory  recalls,  there  have  l)een  just  two  instances  in  the  news  in  which  the 
wea|>on  kei>t  for  protection  killed  the  right  |>ei-son.  an<l  in  one  of  these  two 
it  was  a  shotgun.  In  neither  of  them  was  the  householder  any  safer  than  he 
wouhl  have  been  if  unarmed.  Hut  there  are  lileially  hundreds  of  ciiws  in 
which  the  weapon,  kepi  sup|M»sedly  for  protection,  killed  the  owner  or  one  of  his 
family.  Theie  are  dozens  in  which  ih<'  buigl.ir  was  caplnre<|  and  hundreds 
in  which  he  was  frightened  away  withoul  wea|Muis.  and  there  are  not  a  few 
in  which  armed  men  were  shot  b>  burglars  or  robU'r-  who  would  not  h.ive 
been   hurt   if  unarmed." 

After  careful  thoujrht  the  commission  will  olVcr  lo  tiic  lc«.'islat un-  for 
consideration  a  bill,  which  will  amend  the  present  firearms  law.  The 
commission  reeojfnized  that  the  present  «run  law  of  this  state  is  an  excel 
lent  law  and  has  heeii  of  material  aid  in  eiirhinjr  the  unrestrained 
sale  of  <runs.  The  amendment  to  the  law  is  ofTered  solely  with  the 
thou)/ht  of  stren^rthenintr  tin-  statute. 

The  anu'iidments  to  the  act  will  make  the  following:  chan^'cs : 
1.  Kverv  person  who  desir<-s  the  privilcfre  <»f  carrying'  a  j>istol 
'delin<'d  in  the  ad  as  a  frun  with  a  barrel  less  than  twelve  inches  in 
len^Mhi  must  first  apply  to  tiie  proper  peace  oflicer  in  his  community 
for  a  permit  to  carry  such  wea|)on.  The  application  shall  be  in  dupli- 
cate and   shall,   in   addition   to  the  data   now   re4uire<l    by   the  statute. 
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contHiii  the  f1n<rerpriiits  of  the  applic-ant .  A  copy  of  the  <i|)|»li<'ation 
shall  !)('  inaiU'd  to  tlic  Uurcau  of  Criniiiial  Identification  and  Investiga- 
tion at  Sacramento  by  the  peace  otiicer  on  the  day  the  application  is 
made.  It  i)ecomes  a  misdemeanor  for  any  person  to  give  false  infor- 
mation in  the  application. 

2.  Kvery  person  desiring  to  purchase  a  [)istoI  or  revolver,  after  pro- 
curing a  permit  to  carry  such  weapon,  must  present  his  permit  to  the 
merchant,  or  other  person  from  whom  he  desires  to  make  the  purchase. 
If  the  j)urc*hase  is  to  he  made  from  a  merchant  he  must  sign  a  register 
in  triplicate.  The  register,  in  addition  to  the  data  now  re(juired  by 
statute,  shall  set  forth  the  date  of  the  permit  and  the  name  of  tlie  officer 
who  issued  the  permit.  On  the  date  of  sale  a  triplicate  copy  of  the 
register  sheet  will  be  mailed  to  the  Bureau  of  Criminal  Identification 
at  Sacramento  and  another  to  the  officer  who  issued  the  permit.  No 
revolver  shall  be  delivered  to  the  purchaser  until  seventy-two  hours 
after  the  copies  of  the  j-egi.ster  arc  mailed. 

M.  If  the  superintendent  of  the  Bureau  of  Criminal  Identification 
finds  that  the  record  of  a  |)erson  making  api)lication  for  a  permit  to 
carry  a  concealed  weapon  is  such  that  the  permit  should  be  refused,  he 
shall  so  advise  the  officer  to  whom  the  application  is  made.  Upon 
receipt  of  such  notice  from  the  bureau,  it  shall  be  the  duty  of  the 
officer  to  deny  the  application.  The  Bureau  of  Criminal  Identification 
is  also  given  the  power  to  prevent  the  delivery  of  a  pistol  to  the  pur- 
chaser if  the  record  of  the  said  person  is  such  that  it  seems  advisable 
to  refuse  such  purchase. 

RECEIVERS  OF  STOLEN  PROPERTY 

The  commission  submits  and  recommends  the  enactment  of  a  bill 
adding  a  new  section  to  the  Penal  Code  to  be  numbered  496c  pro- 
viding that  any  person  receiving  stolen  property  without  making 
diligent  inquiry  to  ascertain  that  the  person  selling  the  property 
has  a  legal  right  to  do  so,  is  guilty  of  a  felony.  The  burden  is  placed 
on  the  defendant  to  prove  that  he  made  such  diligent  inquiry. 

The  receiver  of  stolen  pi'opcrty.  coiimionly  called  "the  fence,"  is 
frefjuently  a  professional  criminal.  lie  encourages  others  to  rob, 
steal  and  burglarize.  lie  thrives  on  the  crimes  of  others.  Often  his 
outward  appearance  is  that  of  a  good  citizen  conducting  a  legitimate 
business.     Cnder  this  guise  he  carries  on  his  nefarious  trade. 

It  has  been  reliably  estimated  that  ninety  per  cent  of  stolen  property 
is  not  recovered.  What  becomes  of  this  ninety  per  cent  .'  The  thief  who 
steals  it  has  no  use  for  it  unless  he  can  convert  it  into  cash.  In  order 
to  get  cash  he  must  sell  it  to  someone  with  whom  he  is  in  league.  One 
fence  may  deal  with  a  dozen  thieves  and  be  the  inducing  cause  of 
hundreds  of  thefts,  burglaries  and  robberies. 

It  has  fre(|uently  been  brought  to  the  attention  of  this  commission 
by  judges  and  law  enforcing  officers  in  Los  Angeles  County  that 
young  men  come  to  that  county  from  eastern  states  without  ade(piate 
means  to  sustain  themselves.  They  visit  pool  halls  and  other  hang- 
outs and  are  advised  that  a  good  way  to  get  money  is  to  steal  and 
sell  the  loot.  They  are  told  where  they  can  sell  stolen  property.  Men 
engaged  in  the  business  of  dealing  in  stolen  pi-opei-ty  buy  the  goods 
and  provide  them  with  money. 
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FeiK'es  an'  difficult  to  couvirt.     Tliis  is  t'orccalily  slutwii  by  tlic  follow 
iiifr  fi<rnrt'>^  taken  troin  tlic  ruilc  I  Statrs  Census  hullftiu  on   prisoners 
in  i;»2:{. 

I'cisMiis  ill  |)iis()ii  ill  tli«*  I'liited  States  tor  hnving  Htuleii  prop- 

»ity.   JiiiMuiry   1.   lf»'JS 124S 

Hiii-KliirH    Hi.."SO 

Ijircciiists • 1 7.4*12 

1{<.1)!hts    MIT,!) 

Totals    124S  4:{.:ui 

Also  from  the  followiiipr  fiprurcs  taken  from  tho  biennial  report  of 
the  State  Board  of  Trison   Directors  for  1 92")- 1  !)2G : 

rrisiiiiprs   rocpivcd   :il    San    (^>ii('iitiii    from   July    1,    I'.rj.".    tn   .June   .'to.  IjriO.   l"<ir 
following  criincs  : 

U(>cciviiig  stoh'ii   jiroperty Si* 

Hiirjclaiy  and  attfiiiptcd  liiirglary 471 

I^iiic.'iiy     __■ : 1 1!M 

lUhh.M-y     1 ^:i— _i_._l__. .:...-. l.'2-J 

Totals .-..        :{.".  8C»4 

The  receiver  of  stolen  property  is  difficult  to  convict.  This  is  so 
for  two  reasons,  first,  because  it  is  difficult  to  obtain  evidence.  The 
fence  deals  with  per.sons  who  are  themselves  criminals.  Their  trans- 
actions are  carried  on  under  cover.  Xeither  will  <:'i\v  informal io)i 
al>out  the  other.  Seccuidly.  because  the  laws  are  such  as  to  make 
conviction  difficult.  In  many  states  the  law  makes  the  thief  an  accom- 
plice of  the  receiver.  Xeither  can  be  convicted  on  the  uncorrol)orate(l 
testimony  of  the  other.  It  can  be  readily  seen  how  nifrli  im|)ossible  it 
is  to  obtain  oorroboi-atiufr  testimony  of  a  transaction  between  two 
criminals.  In  ('alifornia.  however,  tlie  accomplice  stattite  does  not 
apply  to  the  fence.  This  statute,  section  1111.  Penal  ('odr-.  reads  as 
follows: 

"A  ciiiivicf  lull  can  not  lie  liiid  n|iiiii  tlic  |c.s!i  inniny  i.f  :iii  a<-<iiiiiplii-c  mili's-' 
it  1)0  corrfilxiralpd  by  micli  otlior  pvidciu-*'  as  uliall  (end  to  iMiiiiio<-t  tho  defendant 
with  the  coiiiniission  of  ilie  ofTeiise :  and  the  con-ol>orMt  ion  is  not  siithcient 
if  it  inerelj-  shows  the  coniniissioii  of  the  ofTense  or  the  cin-iinisianccs  tlwreof. 
An  accomiilice  is  herchy  defined  as  one  who  is  liahle  to  prosecution  for  the 
i<ieiiti<-a1  offtMise  charged  a(;ainst  the  dofendanl  on  trial  in  the  caii.'<e  in  which 
the  testimony  of  the  a<-coiiiplice  is  given." 

Tiie  thief,  untler  our  definilidii  nf  an  accomplice,  is  not  an  acoimplici- 
of  the  receiver.  He  can  not  be  prosecuted  for  the  identical  offense. 
The  offense  of  the  person  who  steals  the  property  is  theft  (sectif)n  484, 
I'enal  Code).  The  crime  of  the  fence  is  receiviufr  stolen  pro|)erty 
(.sections  4i>H,  V.HUi  and  VM]h.  I'enal  Code).  The  ease-  hi  n  Mnrtaii, 
179  Cal.  .')10.  holds  that  a  receiver  of  .stolen  property  is  not  the  accom- 
plice of  the  thief.  California  has  been  .saved  the  necessity  of  anuMidinfr 
its  accomplice  statute  to  cure  the  difficulty  which  exists  in  many  states 
of  the  Tnion.  This  year  the  New  York  Icfrislature  «•han^'ed  the  law 
in  that  state  (chapter  170.  Laws  of  .New  York  192S)  by  declariufr  that 
the  thief  is  not  the  a<'compliee  of  the  receiver  of  his  stolen  jroods. 

An  obstacle  to  prociwin^  convictions  in  these  ca.ses  still  remains. 
I'nder  the  law  in  California,  as  it  now  stands,  the  burden  of  provintr 
that   the  receiver  knew  he  purchased  stolen   projicrty  is  on  the  people. 
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It  is  almost  iiiipossihlc  to  j)i-()V('  what  a  iiiaii  knew  oi*  did  not  know, 
esj)ec'ially  a  sharp  criminal  who  is  careful  to  have  it  ajipcar  tlial  he 
(lid  not  know  he  purchased  stolen  fjoods. 

To  meet  this  ditlticulty  the  New  York  ("i-ime  Commission  i-ecom-  • 
mended,  and  the  lefrislature  of  that  state  in  1928  passed,  a  law  which 
j)laced  the  burden  of  proof  on  the  person  who  has  stolen  property  in 
his  possession  to  prove  that  he  made  dilijrent  in(|uiry  to  ascertain 
whether  or  not  the  jroods  were  stolen  (chapter  'A')4,  Laws  of  New  York, 
15)28).  The  National  Crime  Commi.ssion  is  now  sponsorin<r  a  similar 
l)ill  pendin<r  before  conjrress. 

This  commission  recommends  the  enact menl  of  a  law  aloiifr  similai' 
lines.  The  proposed  bill  provides  that  any  j)erson  who  receives  stolen 
property  without  makin<r  dili<rent  intpiiry  to  ascertain  that  the  person 
sellin<r  the  property  has  a  lejral  ri<rht  to  do  so,  is  {>:uilty  of  a  felony.  It 
provides  further  that  any  person  who  fails  to  make  dilijrent  inquiry 
before  receivinjr  stolen  property  is  presumed  to  have  taken  it  witli 
knowled{re  that  it  had  been  stolen.  This  presumption  can  be  rebutted 
by  proof.  It  also  provides  that  if  it  aj^pears  from  the  evidence  that 
the  defendant  has  stolen  property  in  his  possession,  the  burden  shall 
be  upon  him  to  show  that  he  made  dilifjent  incjuiry  to  ascertain  that 
the  person  from  whom  lie  received  it  had  a  lejral  ripfht  to  deliver  it  to 
him. 

INSTRUCTIONS  TO  JURIES 

The  commission  submits  and  recommends  the  enactment  of  three 
bills  adding  new  sections  to  the  Penal  Code,  to  be  numbered  sections 
1127a,  1127b,  and  1127c,  standardizing  instructions  to  juries  on  the 
subjects  of  indirect  evidence,  expert  witnesses  and  flight. 

The  attention  of  the  Crime  Commission  has  been  called  to  the  advan- 
tages which  would  accrue  by  way  of  simplification  of  jury  trials  if  a 
few  widely  used  instructions  in  criminal  cases  were  simplified  and 
standardized.  Honorable  James  G.  Conlan,  judore  of  the  superior 
court  of  th<'  city  and  county  of  San  Francisco,  and  Profos-sor  J.  P. 
McBaine.  Dean  of  the  Missouri  Law  School  and  a  member  of  the 
.Missouri  Crime  Commi.ssion.  stated  to  the  commission  that  in  their  opin- 
ion standardization  of  certain  instructions  would  work  toward  simplifi- 
cation of  jury  trials  and  aid  in  cultiiifr  down  ttie  number  of  i-ev<M"sals 
on  apjx'al. 

Justice  Baldwin,  as  early  as  ISHl  in  the  case  of  I\<)plr  vs.  (iihsoiK 
17  Cal.  28;],  advised  the  use  of  simple  instructions.     He  said  : 

"W«>  stiRgcst  llwif  it  is  bottiT.  ii.s  n  Koiior;iI  rule,  for  the  judges  l<>  inslnict 
tlio  jury  in  (■.ipitiii  ciispH,  in  only  a  few  jtlaiii  principles  of  law.  wiicii  charges 
are  not  a.'^kcd  i>y  cotniscl.  A  lonu  r-onii)li<'i'ti'(l  cliai'Kt'.  cxtciKliiij;  over  many 
pages  of  paper,  is  oalculatrd  i-atlier  to  confuse  lliau  eulifriiten  them  as  to  tin? 
law.  and  besides  furnishes  matter  from  whifli  ap|)ea1s  may  l)e  taken,  and  not. 
unfre<|uenf ly  witii  success,  wlien  on  the  wliole  case  the  vertlict   was  rij;''*' 

The  first  step  in  this  direction  was  taken  in  1027  when  tlx'  lc«rislature 
added  section  lOOfia  to  the  Penal  Code.  This  section  standardized  th<' 
instruction  on  reasonable  doubt.  In  speakin*r  of  this  section.  Professor 
C.  (i.  Vernier  of  StaniVtrd  Cniversity.  and  Piiiiip  Selijr.  Jr.,  in  their 
article  recently  published  in  2  Soutlu-ui  Calil'fjinia   Law    Review,  said: 


26  i{|:j'()kt  ok  t  alhokma  (  ki.mk  i oMMissutN 

■Fiirtuniiicl.v    in    1!»27.    I't'iml    ('<mI»'    sc<-»i<)ii    KKMi    was    aiiH'iidcd    ti>  five    n 

statutory  dptinitiuii  uf  reasonable  doubt,  and  it  was  provideil  in  a   new  section 

(  KliMWi )    that   the  trial  court   may  read  tiie  statutory  definition,   which  will   be 
deenuMl  sufficient   without  further  explanation  or  comment." 

Faulty  in.stnu'tions  have  been  tlie  cause  of  many  reversals  (ui  appeal. 
Eaeli  .)ii(lt;e  instriiets  the  jury  on  the  law  as  he  interprets  it.  S(>ni<' 
times  a  misstatement  of  the  law  is  made  whieli  resnits  in  a  reversal  by 
a  hi<rher  conrt.  The  commi.ssion  has  considered  the  advisability  of 
dt'HiiiiiL:  a  few  principles  of  law  in  simple  lanfriiatrc.  Tlu'  j)roi)()sed  sec- 
tions direct  the  conrt  to  <:ive  instructions  on  tiic  suttjects  (Icfined  in  the 
lanfruajre  of  the  code.  The  definitions  and  instruct  ions  rccoiimiendcd 
covei-  the  snl).jccts  of  "cxpcit  w  itiu'sses,"  "Hifrht"  and  "circtMiistantiMJ 
evidence." 

OBJECTIONS  TO  INSTRUCTIONS 

The  commission  submits  and  recommends  the  enactment  of  a  bill 
to  provide  that  error  in  instructing  the  jury  is  not  to  be  ground  for 
new  trial  or  reversal  on  appeal,  unless  the  error  shall  be  specifically 
called  to  the  court's  attention  before  the  jury  retires  to  deliberate 
and  that  when  so  called  to  the  court's  attention  the  judge  may  correct 
the  error. 

The  manifest  unfainies>  of  |)irinill  iii^'  astnti'  and  technical  counsel 
to  sit  (hnni)  while  a  jud{i:e  coinniits  an  error  in  instructing'  a  jiii\v  and 
to  first  raise  the  point  on  appeal  when  there  is  no  chance  to  make  the 
correction  is  so  clear  as  to  need  no  arfiiimcnt  for  its  condemnation. 
The  practice  in  the  federal  courts  is  to  object  to  the  instructions  when 
jriven  and  to  specifically  point  out  the  error  and  the  reason  for  the 
objection.  The  enactment  of  this  section  is  proj)osed  by  the  commission 
with  the  purpose  of  simplifyinfr  the  trial  of  criminal  cases  and  Jiiini- 
mizinjr  the  nnnd)er  of  errors  committed  by  trial  jud^res  and  with  die 
hope  that  it  will  correspondinjrly  decrease  the  work  of  the  appclla1<' 
and  supreme  courts. 

'Pi"ial  judfres  are  coni|)elled  to  draft  inst  met  i<»ns  in  more  or  less  haste 
ll  is  a  matter  of  comnutn  observation  that  the  judjre  is  usually  forced 
to  i)repare  his  instnu'tions  dnrint.'  tlu'  arj^nment  (»f  comisel.  and  not 
knowin;r  until  the  last  minute  what  evideiu-e  may  develop,  he  can 
hardly  pre|)are  his  instructions  fidly  until  all  the  evidence  is  in.  The 
liability  of  error,  diu'  to  slips  of  the  pen  or  of  the  ton^'ue.  and  the 
common  for<;et fulness  to  which  we  are  all  sid)ject.  causes  error  to  fre- 
•  piently  creep  into  the  instructions. 

The  elation  of  defendinj.'  coiuisel  at  such  nnstakes  on  the  part  of 
ihe  court  has  been  noticed  by  every  lawyer  and  every  judpre  who  has 
rre(|neiited  criminal  trials.  There  is  no  hardship  in  insistin-.'  that 
eonnsel  shall  call  the  court's  attention  to  its  mistakes  op|)ortunely 
so  that    he   may   correct    the   iiiist;ike.    m-n    is  dcme    in    tin-    federal    co\irts. 

COMPROMISE  OF  CRIMINAL  CASES 

The  commission  submits  and  recommends  the  enactment  of  a  bill 
amending  sections  1377.  1378  and  1379  of  the  Penal  Code  relating  to 
the  compromise  of  criminal  cases. 

In  a  recent  nund)er  of  the  Los  Anjreles  Tnins  there  ajtpeared  three 
articles,  each  indicatin<r  the  importance  td"  the  sid)ject  of  the  compro- 
mise of  ci-iminal  cases.     One  was  ;in  article  relating'  t<i  the  activities  of 
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the  frraiul  jury  in  indic-tiuy  tlu'  ilisti-it-t  atluruey  of  Los  Auj^clcs  Couiitx- 
on  account  of  allcjrcd  criminal  adjustments  of  criminal  cases  Aviiicli 
liad  com(>  into  his  otticc  in  his  official  ca|)acity  as  state  prosecutor  for 
tiie  county  of  Los  An<;eles. 

The  second  article  referred  to  the  activities  of  the  Stale  l>ai-  in  pi-o- 
posin^'  to  take  to  the  State  Snprenu'  Court  the  action  of  a  superior 
judjre  in  accepting:  a  cheek  for  $2.. ")()()  from  An<reles  Temple  at  about 
the  time  when  cei-tain  ci-iminal  cases  then  pendinu  ajjainst  Aiinee  Semple 
MclMierson  were  dismissed  without  prosecution. 

The  third  article  had  to  do  with  the  action  of  the  State  J5ar  in  dis- 
barrinjr  two  Los  Aufreles  attoi-neys  becaiise  of  their  activities  in  pro- 
curinjr  the  settlement  of  certain  criminal  cases  and  for  api)roi)riat in^f 
to  their  own  use,  nu)ney  which  had  been  deposited  as  bail  on  belialf  of 
their  clients. 

A  method  of  procedure  which  makes  possible  such  a  condition  is 
certainly  in  need  of  revision.  One  of  two  thinj>s  is  certain  in  each 
of  the  three  cases  referred  to.  Either  a  ^►•ross  abuse  of  power  lias 
taken  place  ui)on  the  part  of  each  of  the  three  important  a<>encies 
constituting'  the  officers  of  the  court  char<red  with  tlie  administration 
of  justice,  namely,  the  jud<re,  the  pr()secutin<r  attorney  and  the  defense 
attoi-neys;  or  on  the  other  hand,  representatives  of  each  of  the  three 
■,M'ou|)s  are  now  beinj;  subjected  to  unjustified  attack  and  abuse  because 
they  are  not  properly  protected  under  the  j)resent  procedure.  There 
is  no  escapin<>-  the  fact  that  the  jjresent  methods  of  pj'ocedure  followed 
in  the  compromise  of  criminal  cases  make  possible  the  abuse  of  jjower 
by  such  officials  when  they  are  disjiosed  to  act  in  such  manner  and 
also  that  such  ])rocedures  subject  honest,  law-abidiu};  officials  to  unjust 
attack  and  abuse  in  particular  cases.  Similar  cases  from  other  counties 
are  comiufr  up  with  increasin<>-  frequency. 

Few  ])eople  realize  the  extent  to  which  criminal  cases  are  adjusted 
or  compromised  without  ti'ial.  Much  attention  has  been  jjiven  by 
those  who  are  interested  in  reformin<r  the  administration  of  criminal 
justice,  to  chanjrinjr  the  trial  process.  We  have  heard  much  of  the 
necessity  of  reformin<r  our  jury  system.  Volumes  have  been  written 
upon  the  subject  of  the  insanity  defense.  .Much  has  been  said  about 
procedure  upon  ajjpeal  in  criminal  cases.  As  a  matter  of  fact,  a  lar<re 
])ercenta<re  of  criminal  cases  are  disposed  of  before  they  ever  reach  the 
trial  process  and  many  of  them  are  never  presented  to  juries  at  all. 
Attention  must  be  directed  to  that  comparatively  unsupervised  field 
of  procedure  which  |)recedes  trial  and  durin«r  which  the  adjustment 
or  the  compromise  of  criminal  cases  is  not  only  possible,  but  widely 
practiced.  The  Crime  Commission  proposes  legislation  which  is 
desi^Mied  to  briiifr  such  matters  into  the  open.  re(iuiriii«r  that  a  record 
be  made  in  each  case  showiii<i'  the  considerations  leadinjr  1o  a  settle- 
ment and  makinjr  |)ossible  an  invest i<rat ion  of  the  conditions  under 
which  the  settlement  was  made.  Then,  at  least,  an  intelli«;ent  study 
can  be  made  of  the  compromisinjr  of  criminal  cases  and  if  further 
steps  are  neces.sary,  to  correct  the  present  situation,  it  will  be  jmssible 
H.   [)rovide  a  scientific  basis  ujxtn    which   such   chanties   m;iy   be   made. 
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REPORT  OF  INJURIES 

The  commission  submits  and  recommends  the  enactment  of  a  bill 
requiring  hospitals,  pharmacists  and  physicians  to  report  to  certain 
peace  oflBcers  information  concerning  persons  coming  to  their  atten- 
tion suffering  from  traumatic  injuries. 

'Plit'ic  is  IK)  stiilc  ifiw  ill  ('fiiifoniiti  r(M|iiiriii<r  dwiicrs  of  lios|)itals, 
phvsii'JMns,  pliarinacists  find  nurses  to  roporl  to  ])olice  oflRcors  cases 
coiiiiii".'  1o  their  attention  of  persons  siifferiiitr  from  jrunsliot  and  knife 
woiiiids.  or  otiier  injuries  self-iiillieted  or  inflicted  liy  others.  It  is 
important  that  such  cases,  with  a  few  pertinent  facts  relatiuf;  thereto, 
be  |)roinptly  reported  to  the  ])r()per  jxilice  authorities.  Peace  officers 
are  called  ii|»oii  to  use  <rreat  effort  and  in<reuuity  to  i<lentify  and  ap|)re- 
lieiid  modern  criminals.  Those  jrroups  of  our  citizens  who  come  in 
contact  wiith  individuals  who  are  ))arties  to  crimes,  or  who  have 
l<nowle(ljr<'  of  the  surroundiiifjr  circumstances,  sliould  assist  in  the  ta.sk 
of  ferret injr  out  criminals  by  makin<r  known  to  police  authorities  facts 
which   indicate  that  a  crime  has  been  committed. 

Los  Anjreles,  San  Francisco  and  Oakland  have  ordinances  alontr 
identical  line-;.  Thei-e  are  numerous  hospitals  and  persons  outside  of 
municipal  limits,  where  such  ordinances  do  not  exist,  who  come  in 
contact  with  persons  sufl'erintr  from  tiaiimatie  injuries.  The  (•(wiiinis- 
sion  recommends  that  a  statute  be  enacted  to  incorporate  the  views 
here  expressed  and  iiiakinL'  the  failure  to  remh'r  a  report  a 
misdemeanor. 

SOLICITATION  TO  COMMIT  CRIME 

The  commision  submits  and  recommends  the  enactment  of  a 
statute  making  it  a  felony  to  solicit  another  to  commit  a  felony. 

At  present  an  olVer  to  accept  a  bribe  and  a  solicitation  which  cul- 
minate-; in  a  conspiracy  or  in  some  overt  act  eonsiimmatintr  the  ajrree- 
menf  are  the  only  solicitations  which  are  in  themselves  eriniiual. 

Professor  Vernier  su^rj^ested  the  adoption  of  a  statute  whicli  will 
fonfonn  to  the  law  of  other  states  and  countries  ])y  deuounciiip  the 
solicitation  to  commit  felonies.  As  a  safeguard  of  the  rights  of  inno- 
cent persons  who  niijrht  be  aecu><e,l  of  nudviiifr  such  solicitations  the 
commission  has  thoujrht  proper  to  provide  that  the  evidence  by  which 
the  crime  must  be  proved  shall  l)e  the  tcstinuuiy  of  two  witne.s.ses  or  of 
one  witness  and  corroborat iii<r  circumstances.  The  e<uiimi.ssion  feels 
that  enactment  of  this  ^latiile  will  deter  evil  <lis|»osed  persons  from 
solicit'ii;.'  others  to  join  in  the  coiiimission  of  fi-Ionies. 

BAIL  IN  FELONY  CASES 

The  commission  subm-ts  and  recommends  the  enactment  of  three 
bills  relating  to  bail.  One  bill  adds  a  new  section  to  the  Penal  Code 
to  be  numbered  12G9a.  It  provides  that  all  orders  fixing  bail  and 
approving  bail  bonds  shall  be  in  writing.  Another  bill  amends  sec- 
tion 1306  of  the  Penal  Code  and  requires  the  district  attorney  to 
collect  judgments  on  forfeited  bail  bonds.  The  third  bill  amends 
section  1308  of  the  Penal  Code  by  providing  that  no  person  against 


Kl'.I'dKT   OF    CAMKOIiMA    CUIMK    COMMISSION  20 

whom  a  forfeited  bail  judgment  exists  can  be  accepted  as  surety  on 
any  other  bail  bond. 

Bail  continues  to  be  one  of  the  u\o4  t  roiihlcsoinc  tValiircs  in  llir 
iidministralion  of  criniiiial  law.  Ximicrous  rccoiunu'iidalions  have  been 
made  to  the  coiniuission  sujrfjestinfr  remedies  of  existing  evils.  Mucli 
space  is  devoted  to  the  pi'oble!u  by  persons  en«J:a>,'ed  in  the  study  of 
tiime  eonditions.  A  deeided  step  forward  was  made  in  Caliloiuia  in 
1!I27  wlieii  the  lejrislature  enacted  s«'veral  new  laws  re<rardin<r  bail. 
The  sniiimary  jud^rnu'Ut,  followin<r  forfeiture  of  bail,  has  caused  pay- 
ments to  be  made  in  a  larjrer  |)ei-eenta<re  of  cases  and  many  abuses 
which  formerly  existe.l  have  been  elimiiuded. 

There  is  .still  room  for  improvement.  The  commission  makes  tiiree 
recommendations  relative  to  this  subject  : 

1.  Some  judfjes  fix  bail  over  the  telei)hone  at  nijrht  at  the  i-e(|uest  of 
the  bail  bond  brokers  or  court  attaches  without  a  knowledjje  of  tlu' 
facts  of  the  case  or  without  conferring;  with  ai'restin<i-  ofticers.  This 
practice  usually  results  in  low  bail  bein<r  fixed.  In  one  f1a<rrant  instance 
where  bail  was  fixed  in  this  nwinner,  the  accused,  who  was  char<;e;l 
with  a  felony,  which  later-  proved  to  be  manslaufrhter,  jumped  his  bail. 
Had  the  judfie  been  ac(|uainted  with  the  fads  in  the  case  he  would 
lUKiuestionably  have  fixed  a  hij;her  bail.  The  commission  feels  that  bail 
slioidd  be  ijranted  only  after  careful  consideration  and  with  full  knowl- 
edjre  of  the  facts  of  the  offense  of  which  the  person  is  char<red,  and  that 
in  each  felony  case  the  court  should  make  a  written  order  fixini;  the  bail. 
Also,  in  ca.ses  where  an  undertakiiifj  is  filed,  the  court  should  aj)prove 
tlie  bail  in  wi-itinjr  before  the  accused  is  released.  This,  it  is  hojx'd, 
will  I'eipiire  the  jud<re  to  jrive  more  consideration  to  the  amount  of  bail 
to  be  recpiired  ;niil  will  reduce  the  nund)er  of  eases  where  l)ail  is 
forfeited. 

2.  While  the  le<rislature  of  1927  provided  that  a  sununary  judjjmenf 
shall  be  entered  in  (tases  where  bail  is  forfeited,  no  j)rovisi()n  is  nuide 
to  insure  collection  of  judgment  in  such  cases.  Section  l.SO()  of  the 
Tenal  ("ode  should  be  anu'nded  so  as  to  make  it  the  duty  of  the  district 
attorney  to  demand  payment  of  all  judfrments  ajrainst  sureties  on  bail 
l)on(ls  within  five  days  after  such  judfrments  become  final.  The  section 
should  also  provide  that  if  the  judfjment  is  not  paid  within  ten  days 
after  demand  has  been  made,  the  district  attorney  shall  forthwith 
cause  execution  to  be  levied  ajrainst  the  j)roperty  of  the  jud«rment 
creditor. 

•  ."i.  In  oi'dei-  to  further  insure  tiie  collection  of  forfeited  bail  bonds, 
coiirls  should  be  prohihited  from  accept  in<r  any  person  as  surety  on 
l)ail  if  any  sununary  jmlfrnu'iits  a<rainst  such  person  has  iu)t  been  ))aid 
within  ten  days  after  such  jud<rment  becomes  final. 

ATTEMPTED  EXTORTION 

The  commission  submits  and  recommends  the  enactment  of  a  bill 
amending  section  524  of  the  Penal  Code,  relating  to  attempts  to 
extort  money  or  property  by  means  of  verbal  threats. 

The  puri)o.se  ol  this  act  is  to  make  attempted  blackmail  a  crime.  At 
present  only  successful  blacknuiil  is  denounced  as  a  crime  and  duriuf; 
the  |)ast  two  or  three  years  there  lua\e  l)een  a  numl)er  of  ttold  attem|)ls 
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;il  fxlortioii  hy  (>r;;iiiii/(>(l  IjliicUniailci's.      Tlic  imrposc  of  lliis  hill  is  lo 
litrlitcn  up  the  \;\w  (mi  the  siil)jc<'l  of  l)|ji<'l<m;iil. 

ASSAULT  WITH  UNLOADED  FIREARMS 

The  commission  submits  and  recommends  the  enactment  of  a  bill 
adding  a  new  section  to  the  Penal  Code  relating  to  drawing  or 
exhibiting  unloaded  firearms  or  threatening  therewith  and  fixing  the 
punishment  therefor. 

ridft's^oi-  X'tMiiifi-  siijrtrt'Stcd  to  tlw  com  mission  tluit  undfr  the  law  of 
Califoi'iiia  it  was  no  offriise  lo  draw  or  ('.\liil)it  an  unloaded  firoann  oi" 
lo  tliivatcn  tlici't'witli  ;  that  in  order  to  establish  the  otTense  of  assault 
with  a  firearm  it  is  nee<'ssary  to  prove  that  it  is  loa<led.  Of  eourse.  the 
injury  to  the  \ielim  of  sueh  an  aet  is  the  same  whether  the  firearm  is 
loadcil  or  unloaded.  The  proof  of  the  faet  that  the  firearm  is  loaded 
ill  such  eases  is  usually  difltieult,  if  not  imjiossihle.  and  in  order  t(» 
simplify  the  proof  necessary  and  to  protect  iinolVciidinjr  persons  from 
such  tlireats.  the  atioxc  entitled   act    is  sul>iiiitted   and   rec(»mmended. 

EXPERT  TESTIMONY  AND  THE  INSANITY  PLEA 

The  commission  submits  and  recommends  the  enactment  of  a  bill 
providing  that  where  the  plea  of  not  guilty  by  reasan  of  insanity  is 
entered,  the  court  shall  appoint  alienists  selected  from  the  staffs  of 
the  state  hospitals  for  the  insane  to  examine  the  defendant,  investi- 
gate his  sanity  and  report  and  testify  upon  the  subject  when  his 
sanity  is  in  question. 

'i'lie  purpose  of  the  hill  is  to  seeiii-e  uiiltiased  evidence  in  sucli  cases 
as  to  the  sanity  of  the  defendant. 

Xo  wor>e  scandal  has  transpired  in  the  courts  than  that  often  atteiid- 
iii«r  upon  the  testimony  of  so-called  experts  upon  the  subject  of  insiinity. 

The  commi.ssion  believes  that  tliis  bill  is  adapted  lo  the  correction  of 
tliis  evil  by  fiirnisliin<r  evidence  that  will  not  only  ctime  from  tliose  who 
are  unbia.sed  but  will  <rive  juries  the  oi)inioiis  of  tiio.se  persons  of  the 
medical  pnd'essioii  who  are  best  (|ualified  to  determine  the  mental  status 
of  the  subject. 

The  .state  is  sometimes  at  <rreat  disadvaiitajre  in  siicli  cases  l)eeaiise  it 
(•an  not  compete  with  wealthy  defendants  in  procuiinfr  expensive 
experts.  The  additional  duty  jilaced  by  the  hill  upon  the  staffs  of  state 
hospitals  will,  we  are  assure<l.  be  <rladly  assiiined   Ity  theiii. 

The  bill  is  also  framed  in  the  interest  of  those  innocent  defendants 
who  in  {fcod  faith  plead  insanity  and  are  iu»t  financially  ahle  to  secure 
the  services  of  (|ualified  experts  to  testify  in  their  behalf.  It  will  pro- 
vide such  innocent  persons  when  aceu.sed  of  crime  with  adequate  and 
unbiased  evidence  of  their  mental  condition — evidmcc  upon  which  both 
the  defendant  and  the  state  can  rely. 

WAIVER  OF  JURY  TRIAL  IN  FELONY  CASES 

On  Xovember  (J.  1!)2H.  section  7  n\'  article  I  of  the  con.Htitiifion  f)f  the 
State  of  California  was  amende<l  by  the  people.  The  amendment  per- 
mits defendants  to  waive  a  jury  trial  in  felony  ca.ses.  At  iwesent  a 
defendant    in   a  misdemeanor  ca.se  may  waive  trial   by  jury.      This  has 
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l)tM'ii  pennitttul  by  our  stiitc  t'oiisl  itut  ion  siiifc  1S7!).  Jul\  trials  nrc 
frecjiuMitly  waived  in  inisdcnioaiior  cases.  In  facl,  larely  cvci'  arc 
misdemeanor  eases  tried  by  a  jury. 

Waivei'  of  jury  trial  in  felony  cases  lias  been  jx'i mitted  in  Maryland 
for  more  than  a  century.  In  l>aItimore,  in  1!)'24  and  192."),  api)roxi- 
mately  90  \H'r  cent  of  all  defendanls  in  felony  cases  chose  to  be 
tried  by  the  court  rather  than  by  a  jury.  The  same  privilege  lias  been 
permitted  in  Connecticut  since  l!)21.  Since  then  jury  triads  have  been 
waived  in  70  per  cent  of  the  felony  cases  in  that  state. 

Jury  trials  are  slow  and  expensive,  in  California  defendants  are 
now  <riven  the  privile<re  of  choosin<r  to  be  tried  by  the  court  alone,  or 
by  the  jury.  There  are  many  instances  wlien  defendants  feel  that  they 
could  have  a  fairer  trial  by  the  court  than  by  a  jury,  as,  for  example, 
in  eases  where  jrreat  popular  clamor,  racial  or  reli<;ious  prejudice  is 
present.  There  are  many  reasons  why  persons  char«red  with  a  felony 
will  prefer  a  trial  by  the  court  rather  than  by  a  jury. 

The  extensive  waiver  of  jury  trials  in  felony  eases  will  eliminate 
many  delays  and  difficulties  now  experienced  in  criminal  cases.  Some 
of  these  are:  time  used  in  selecting'  jury,  reversals  because  of  erroneous 
instructions,  misconduct  of  district  attoi-ney  or  jury.  ]\Iuch  money  will 
be  saved  to  the  taxpayers.  Many  debatable  (piestions  will  also  be 
larjrcly  solved,  such  as  the  ri<;ht  of  the  court  to  comment  on  the  evi- 
dence, the  rijrlit  of  the  district  attorney  to  comment  on  defendant's 
failure  to  testify,  and  whether  a  verdict  should  be  returned  by  less 
than  a  unanimous  vote. 

The  commission,  after  careful  consideration,  unanimously  recom- 
mended this  amendment  to  the  |)eople  of  this  state.  It  is  hoi)ed  that 
defense  counsel,  public  defenders  and  district  attorneys  will  readily 
avail  themselves  of  this  privilege  and  that  a  larjre  percentajre  of  felony 
cases  will  be  tried  by  judges.  The  commission  also  desires  to  call  this 
amendment  to  the  attention  of  sui)erior  judges  and  respectfully  retpiests 
that  they,  at  some  time  prior  to  trial,  advise  defendants  and  counsel 
of  this  privilege  now  given  under  the  constitution. 

It  is  i)leasing  to  note  the  attitude  of  some  of  our  |)ublic  officials 
toward  this  amendment.  The  following  is  taken  fi'om  a  joint  state- 
ment by  Ml'.  Earl  Warren,  district  attorney  of  Alameda  County,  and 
Mr.  Willard  Shea,  public  defender  of  Alameda  County. 

"Tliis  aiiifiidiiu'iit  was  iiriKiiiall.v  presented  t<i  lln'  l!t27  IcKishiturt"  l)y  llic 
Criiiic  < 'iiiiiiiiissii>ii  ami  was  (IcsiKiicd  to  speed  up  and  make  more  etiicieiit  tlie 
administratiiin  of  criminal  .justice.  Tlie  people  h.v  their  recent  vote  have 
overwhelniinul.v  approved  of  the  s.vsfeni.  and  it  is  our  opinion  that  every 
public  official  in  the  stale  should  coopei-ate  lo  the  end  that  tlie  law  be  made 
operative. 

We  feel  that  all  criminal  cases  are  safe  in  the  hands  of  the  judges  of  our 
superior  court,  and  we  are  willing  that  any  an<l  all  such  cases  Im'  tried  .solely 
by  the  court,  thereby  (diminatiiiK  the  nece.s.siiy  of  taking  oin-  citizens  from 
their  homes  and  business  to  iM-rform  the  ofttimes  burdensome  duty  of  jury 
service." 

COUNTY  JAILS 

State  institutions  like  Whittier,  Preston,  San  Quentin  and  Folsom 
have  always  been  subject  to  dose  public  scrutiny.  The  fifty-eight 
county  jails  scattered  throughout  the  state  have,  however,  to  a  large 
extent,    escaped    the    .searchlight    of    public    opinion.     The.se    jails    are 
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iiis|)c('t»'(I  iiiiiiu.illy  Ity  tin-  htc.il  mjmd  jury  di-,  ((•(•{isi(in;illy.  hy  a  state 
(>ffi('(M-.  While  our  state  institutions  measure  up  well  with  similar  insti- 
tutions elsewiiere  in  the  I'niteil  States,  our  county  jails,  exeept  in  a  few 
instances,  are  fai-  behind  the  nuxlern  eoneei)t  of  wliat  a  place  of  incar- 
ceration of  this  sort  should  he. 

Tiiei-e  arc  many  reasons  why  this  is  so.  In  the  first  plact*  it  is  (piile 
natural  that  fifty-ei«rht  different  communities  should  have  ditl'ercnt 
ideas  as  to  what  a  county  jail  should  be.  The  attitude  of  one  com- 
munity is  that  a  clean,  lifrht,  well  ventilated  and  sanitary  j)lace  should 
be  provided  in  which  to  house  jail  inmates;  another  conununity  holds  to 
ihi*  view  that  it  is  a  mistake  to  make  a  cdunty  jail  comfoiMable  and 
habitable;  that  if  it  is  uninvitinfr,  offenders  will  not  want  to  «;o  oi- 
remain  there.  The  cost  ol  maiiitainijiir,  altcrin<;  or  buildintr  c<»unty 
jails  is  a  lar<re  item  in  county  expcnditiu'cs.  Probably  the  item  which 
is  included  in  the  annual  comity  bu(l<ret  with  the  most  reluctance  is  for 
the  maintcnaiu'c  and  repairs  of  the  county  jail.  The  board  of  su|)er- 
visors  is  reluctant  to  spend  several  thousand  dollars  remodeliufr  tin- 
county  jail  when  that  amount  of  money  will  just  sutilice  to  resurface  a 
county  hifrhway  or  build  a  bridire.  or  <lo  some  other  thinpr  which  appears 
to  be  more  constructive. 

The  law  at  present  provides  for  inspections  of  county  jails,  by  two 
local  and  one  state  ajrency.  The  county  board  of  public  welfare 
'Stats.  I!)!"),  p.  Xi9)  consistinp:  of  seven  members  appointed  by  the 
board  of  sujx'rvisors.  are  required  to  visit  and  inspect  the  county  jail 
(Mice  eacli  (|uartei-.  This  board  of  public  welfare  is  reipiii'cd  to  memorial 
ize  the  board  of  stijiervisors  on  any  subject  affeetin<r  county  institutions 
which  it  considers  needs  correction.  The  <rrand  jury  is  also  chartred 
with  the  duty  of  in<juirin<r  into  the  condition  and  maua<rement  of  public 
prisons  within  the  county  (I*.  ('.  9'2'A) .  The  State  Department  of  Social 
Welfare  is  autluui/.ed  to  investigrate.  examine  and  make  reports  upon 
correctional  and  penal  institutions  of  the  counties,  cities  and  towns 
(Stats.  l!>n,  p.  llJ.i."):  Stats.  1!)27,  p.  86)  of  the  state.  None  of  these 
iu(|uisitorial  bodies  have  any  power  to  condemn  a  city  or  count\'  jail 
and  prevent  its  further  use.  Their  power  is  limited  to  inspections  and 
reconnnendations. 

In  litK)  a  report  was  made  iiy  the  State  Uoard  (tf  Charities  and 
("orreclion  eiitith'd  "A  Study  of  County  .Jails  in  California."  .Many 
recommendations  were  made  in  this  report  relative  to  the  const ructi(ui 
<d'  institutions  for  housinfr  misdemeanants,  but  practically  none  of  these 
recommendations  have  been  carried  out.  RefrHrdinfj  the  condition  (tf 
these  jails  as  breedinfr  places  for  crime,  the  report  stated  at  pape  IS: 

■■\>'licii  nil  sorts  of  iii<-ii  nvf  tlimwii  t<iu<'l  Ikt  in  :\  cjiK''  <>r  I>iiII-|m'ii.  is  it  iiii\ 
wt.ndcr  llint  our  jiiils  arc  not  only  hrjMMling  places  for  disoiso  nnd  vonnin  bu( 
also  veritahlc  wliotilx  of  criiiu'V  When*  outside  of  ii  jail  would  a  lift'  of  vicf 
and  crinio  bo  so  KlowiiiKly  i)ortra.v<'<l V  Wlirrc  i-Im*  would  UH'lliods  of  cvadin): 
juslii-*'  lie  so  t'ajft'i'l.v  discusscjl V  Wlicro  else  would  a  .>(iutliful  oflTcndcr  sn 
(•asily  make  the  aniualntanct'  of  liardcni-d  criuiinals?  AVliat  niort-  appropriati- 
place  coidd  I>p  selected  for  initiation  into  the  fraternity  of  enemies  of  stwielj  V" 

\'ery  little  chancre  luis  been  made  in  the  condition  of  our  count\ 
jails  up  to  this  time.  The  records  in  the  ofliee  of  the  State  Department 
(d'  Social  Welfare  show  that  in  many  counties  reconnnendations  have 
followed    inspections   made   by   state  authority   and    that    recommenda 
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tidiis  li;i\c  liccii  iiiJidc  by  •i:r<niil  .juries,  hiil   tliat   ih»  .ittciit ion   has  hccii 
|)iii(I  to  sufli  I'ccoiiiincndat ions  In   tlic  l)oanls  oi"  siipci'visors.    The  diffi 
(Milty  with  the  jircsont  situation  is  tliat  thtTc  is  no  authority  vested  in 
any  ai^t-ncy  to  f(M|uin'  chanties  lo  he  ma<h'  in  i-ity  oi"  county  jails  where 
necessary. 

The  State  Department  of  Social  Welfare  proposes  to  introchice  a  hill 
at  this  session  of  the  lefjislature  whieh  will  i)rovide  that  the  State 
Department  of  Soeial  Welfare  shall  have  the  power  to  inspect  and  to 
condemn  county  or  city  jails  which  fail  to  measure  \ip  to  minimum 
standaids  established  by  that  dei)artment  or  hy  law.  There  can  he  no 
justitication  for  the  appallinu'  inade(|uaey  of  some  of  our  county  and 
city  jails.  If  insanitaiy.  unhealthful  and  inadecpiate  jail  facilities 
were  a  cure  foi*  crime,  as  has  been  sufTfiested  hy  some  persons,  crime 
would  have  been  eliminated  lon<r  since.  I'resent  theories  of  penal 
ti-eatnient  recognize  the  importance  and  economic  necessity  of  rehabili- 
tation rather  than  disintetrration  and  demoralization,  as  applied  to 
convicts.  Certainly  rehabilitation  is  not  possible  under  the  conditions 
provided  by  many  of  the  city  and  county  jails.  Moreover,  in  these 
jails  are  to  be  found,  not  merely  persons  convicted  of  crime,  but  innocent 
persons  who  are  beinj;  held  for  ti-ial  and  <?uilty  pei'sons  who,  under 
the  law,  are  entitled  to  the  pi'esumi)tion  of  innocence  and.  what  is  even 
more  impoi'tant,  innocent  i)er.sons  wlio  are  held  in  custody  as  witnesses 
in  criminal  cases.  It  is  hard  to  justify  the  incarcei-ation  of  such  pei-sons 
under  any  cii'cunistances.  It  is  impossible  to  justify  their  incarceration 
under  the  conditions  (fxistin^  in  the  jails  refei-red  to.  rnfortiinately,  it 
has  not  been  sutihcient  to  call  the  attention  of  local  authorities  to  these 
conditions  and  powei*  must  be  placed  in  the  hands  of  properly  trained 
officers  to  educate  local  officials  in  terms  of  inspection  and  condemnation. 
The  Crime  Commis.sion  favors  a  hill  along  the  lines  proposed  by  the 
State  Department  of  Social  Welfare.  The  commission  favors  some 
procedure  by  which  the  orders  of  the  State  Department  of  Social 
Welfare  condemnintr  the  use  of  jails  or  requii-in*?  the  reconsti-uction  or 
repaii'  or  other  sanitary  alterations  to  be  made  can  be  enforced.  Some 
procedure  such  as  is  now  i)rovid<'d  by  New  York  law  should  be  ado])ted. 
In  New  Voi'k  the  State  Commission  of  Prisons  has  the  rifjht  to  make 
orders  affecting  jails  and  can  h.ive  its  orders  enforced  by  judicial 
proceedin^^  Some  procedure  of  this  sort  should  be  adopted  in 
California. 

To  show  the  prop:ress  made  in  New  York  as  a  result  of  the  chancre 
in  their  law,  such  as  here  recommended,  we  (piotc  from  the  i-eport  of 
the  State  Commission  of  Prisons  for  1924,  ])a«i:e  .")3  : 

"At  tlip  last  s(',s.si(m  of  tlie  IcKiNlaturc  a  law  was  (Miacted  wliicli  uMtliorizcs 
llio  Stal«-  ("oimiiission  of  I'risoiis  to  dose  aii.v  cotnit.v  .jail  thai  is  insanitar.v 
or  iiia(]e(|iial«' — a  ixtwor  wliich  the  coniiiiissioii  did  not  hilhcrto  jios.sess  except 
.•IS  applitHi  to  eit.v  jails  and  villajce  and  town  lockups.  I'nder  this  law.  i>ro- 
ceedin^s  ii.-ive  l)een  insliliiled  ii;:iiiiisl  the  otficials  of  .Vlhan.v  :iii<I  Oneida 
count  ies. 

Albany  Cnunt.v  for  .vears  has  use<l  a  wing  in  the  old  |H'nitentiar.v  huildin.s; 
for  its  county  jail.  It  is  ina(le(iuate  at  (inu's  lo  legally  chissif.\  those  coin- 
niitted  to  it  and  is  without  modern  sanitary  facilities.  The  board  of  super- 
visors has  selected  a  site  oulside  the  cily  of  Alt)any  and  i»ropo.ses  to  erect  a 
modern  county  jail. 

Oneida  County  has  jails  at  I'lhca  and  Home,  as  well  as  a  jail  farm  near 
Koine.  The  commissiitn  has  <Muidetiine<l  the  I'liea  jail  and  the  board  of  suimt- 
::  — III  i.-i.-| 
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visors   is  to  take  up  tiiirinu  lli<-  <-i*iniiig;   xfiii'  a   |ii'<>|Misal   lo  rrt-ct   a   n<-\v   institii- 
lioii  on   tlM>  farm. 

Si'vcral  .M-ars  ago  tin'  (■(iniiiiiKsiiui  iiiaiiKiiralcd  a  forw  .-ii  d  iii<ivcin<'iit  looking 
hiwnrd  till-  iiToiisniu'tioii  of  llic  •oiiiity  jails  tliinuKliont  tlu-  state.  Since  that 
tinu'  scnrcoly  a  year  lias  pas.sod  tliat  the  cunnuissioii  has  not  ai>pi""v«Ml  plans 
for  some  new  or  remodele<l  jails,  so  that  at  present,  out  of  a  total  of  (M  roiint.v 
jails  '.\S  are  nKniern  in  design,  and  all  but  seven  of  the  others  are  listed  as 
fair." 

Tltf  coimiiis.sioii  is  coiiviiiccd  that  our  |>i-t*s(Mil  nn'tlutd  of  liandlin'^' 
county  prisoners  is  \vi-<)n<r  That  the  State  Dcpaitinent  of  Social  Wel- 
fare should  be  p:iveii  ample  authority  and  power  to  investifrate  and 
ret'ommend  such  remedies  as  will  solve  this  problem.  The  favoral)l<- 
consideration  of  the  le«;islature  is  therefore  asked  of  this  meastire  to  Ix- 
introdneed  by  the  State  Department  of  Soeial  Welfare. 

SELECTION    OF    PROBATION    OFFICERS    AND    STANDARDI 
ZATION  OF  PROBATION  METHODS 

Allot  lici-  hill  pi-()i)()scd  by  the  State  Department  of  Social  Welfare 
jrives  power  to  that  (lej>artnient  to  establish  standard  methods  of  i>ro- 
bation  administration  and  standards  for  the  selection,  traininfr  and 
supervision  of  i)robation  officers.  In  a  few  counties  this  work  has  b»'en 
developed  in  a  fairly  creditable  manner.  Even  in  these  counties  much 
remains  to  be  done.  In  other  eouuties.  very  little  has  been  accomp- 
lished and  the  results  now  beintr  aeeom|)lished  are  much  less  impressive 
than  they  mi}rht  be.  State  su|>ervision  of  this  work  would  be  e<iually 
etTective,  as  in  the  case  of  state  supervision  of  school  administration, 
of  public  health  administration.  f)f  the  administration  of  state  institu 
tions  and  many  others.  The  people  are  entith-d  to  a  more  intelliirei'it 
administration  of  the  |)robation  laws.  An  intellifrent  appreciati(»n  (»f 
the  importance  of  probation  as  a  method  (d"  crime  j)revention  recjuires 
I  hat  tbe.se  laws  be  administered  in  such  manner  as  to  more  nearly 
secure  the  residts  for  which  they  are  intended.  The  method  proposed 
by  the  State  Department  of  Soeial  Welfare  would  eoTdribid*'  to  the 
aecomplishnK'iit  of  these  ends. 

STATE  MOTOR  VEHICLE  OFFICERS 

The  California  Veliicle  Act  is  enforcinl  by  a  corps  of  special  offie«'rs 
known  as  inspectors  and  traffic  officers.  The  salaries  of  these  officers 
are  i)aid  by  the  state  out  of  the  motor  vehicle  fund.  Tw«'nty-two  of 
these  officers,  out  of  a  total  of  2!)7.  are  selected  and  appointed  by  the 
chief  of  the  Division  of  Motor  Vehicles;  27.")  are  a|)pointe(l  by  the  chief 
of  the  Division  of  Motor  Vehicles  from  lists  of  names  proposed  by 
l)oards  of  supervisors  in  the  various  counties  in  this  state.  The  men 
selected  from  the  lists  certified  by  the  board  of  supervisors  operate  in 
the  counties  from  which  the  lists  are  certified.  If  the  men  so  cerlilied 
are  not  acceptable  to  the  chief  of  the  Division  of  Motor  Vehicles,  no 
appointments  are  made.  Tliis  extraordinary  method  of  apjiointnient 
works  for  divided  responsibility  and  control.  In  many  cases  (»ffi<'iTs 
who  have  been  appointed  from  lists  .so  certifu'd  refuse  to  obey  onlcrs 
issiu'd  by  the  Division  of  Motor  Vehicles.  The  result  is  a  jreneral 
demoralization  of  the  entire  organization. 


Ki;P01{T   OF    CAIJFOUNIA    CUIMK    COMMISSION*  'A') 

'I'lio  cuiHiiiissioii  tavors  a  eliaiifji-  in  tlif  method  ol'  a|)|)()intiuent  so 
tliat  coinplclo  sclcciioii.  appointnioiit  and  control  of  tlicso  officers  will 
hv  in  the  hands  of  the  Division  of  Motoi-  Vehicles.  Only  in  this  way  can 
rt'sponsihility  he  placed  and  absolute  conti-ol  obtained. 

BORDER  PATROL 

It  has  fi-iMpiently  been  sufrjrested  to  the  Coinnii.ssion  tiiat  hi<i;li\vays 
leadinjr  out  of  tlie  state  should  be  patrolled  by  some  comiH'tent  police 
authority  .so  that  automobiles  enterinfj;  and  leaving?  the  state  could  be 
checked  for  stolen  automobiles,  concealed  weapons,  narcotics,  intoxi- 
cating liquors  and  criminals.  Xo  adecpiate  patrol  is  now  maintained. 
The  only  check  now  bein^  made  at  border  points  is  by  the  State  Depart- 
ment of  Afjriculture  in  the  enforcement  of  ajrricultural  quarantine 
laws  protectinfjr  California  a<rriculture  aj^ain.st  undesirable  importations. 

The  ai)i)ropi-iate  authority  to  carry  out  this  suggested  patrol  work 
iN  the  State  Division  of  Motor  \'ehicles.  Otlficers  whose  duty  it  is  to 
l)ati-ol  tilt!  highways  for  traffic  violations  can  easily  maintain  such  a 
patrol  at  bordei'  points  and  be  of  material  assistance  in  the  identifica- 
tion and   ai)preliension  of  criminals. 


THE  TELETYPE 

The  State  Peace  Officers  Association,  the  State  District  Attorneys 
Association,  the  Bureau  of  Ci-iminal  Identification  and  other  bodies  have 

I  innu'nded  the  installation  of  the  teletype.     This  is  a  system  of  rapid 

connininicalion  of  information  by  telegraph  from  various  local  points 
to  central  distributing  centers  of  information  which  makes  po.ssible 
the  rapid  collection  and  dissemination  of  information  describing 
escaped  ciMminals  and  their  methods  of  operation  and  calling  foi-  assist- 
ance from  peace  officers  in  all  parts  of  the  state.  Present  day  means  of 
rapid  conuiumication  and  transportation  available  to  intelligent  crim- 
inals makes  the  provision  of  such  a  system  a  practical  necessity.  It 
would  be  absurd  to  expect  a  traffic  officer  equipped  with  a  bicycle  to 
overtake  and  capture  a  criminal  in  a  high  powered  automobile.  It  is 
e(iually  absurd  to  expect  a  peace  officer  to  operate  effectively  with  com- 
mercial telephone  and  telegraph  facilities  to  capture  criminals  equii)ped 
with  aeroplanes  and  othei-  similar  scientific  machinery. 

DEFENSE  OF  INSANITY 

The  legislature  in  1!)27  amended  sections  lOKJ,  1017,  1020  and 
it'pealed  section  IKiT  of  the  Penal  Code.  It  also  added  two  new 
sections,  102()  and  1026^/.  These  changes  wei-e  made  to  provide  foi-  a 
new  plea  of  "not  guilty  by  reason  of  insanity."  rndei*  the  law  as  it 
now  stands,  if  a  defendant  interposes  this  |)lea  alone,  he  admits  his 
guilt  and  is  tried  solely  on  the  question  of  insanity.  If  he  is  found  to 
be  sane,  he  is  sentenced  by  the  court.  Upon  being  found  insane  he  is 
conunitted  to  the  hosjiital  for  the  criminal  insane  and  must  remain  there 
for  at  least  one  year  befoie  he  can  again  be  ti-ied  foi-  his  .sanity.  Should 
the  defendant  enter  two  pleas,  to  wit:  "Not  guilty"  and  "not  guilty 
by  i-eason  of  insanity."  he  is  first  ti'ied  upon  the  issue  of  uuilt  oi*  inno- 
cence.    At  this  trial  he  is  concliisivcly  jx-esumed  to  have  been  sane  at 


36  KKI'OIJT   <•!■    CAl.iroK'MA    CKIMI.    «(>M  MISSION 

flit'   tillir    lie   roimilitlcd    tlu'   olTnisr.       If    the   jlllv    ictuilis    ii    \riilir)    nl 

"not  jriiiltv"  ilic  iii.'ith'i-  is  iMulod.  If  111"  is  fdiiiul  •ruilty.  lu*  is  pnnnpiiv 
tii«>(l  l>y  the  sjiii\«>.  or  n  <li(T«'icnt  jtiiy,  in  the  dist-rrtioti  of  \ho  courl. 
oil  the  issiit'  i>f  insHiiity. 

Till-  purpose  of  tlit'st'  cliiin'^'t's  in  the  hiw  was  lo  scpai  al*-  the  issiu- 
of  insanity  from  tlic  issue  of  jjuilt  or  innoeeiie*'.  It  was  hoped  tliert-hy 
to  jtrevent  tiie  int rodiietion  at  oiif  trial  of  a  -rreat  inas,s  of  eoiitlietiiii: 
tvideiiee  as  to  defendant's  iiieiitalitv.  tojretlier  with  evidenee  of  the 
facts  relatiii!.'  to  tiie  olTeiise  ehar«:ed.  The  jury  was  often  eonfuse<I. 
The  evidenee  of  the  mental  stale  of  defendant  was  frecpiently  intro- 
duced to  appeal  to  the  sympathy  of  the  jury.  The  ])Iea  of  insanity  was 
more  often  a«Ivaneed  as  a  way  of  eseapin;:  from  a  just  sentenee  than  in 
jjood  faith  as  a  eorreet  explanation  for  the  aets  of  the  aeeused. 

The  eonstitutioiiality  of  these  ehanjres  in  tiie  law  is  now  determined, 
in  l'n»itl(  vs.  Ilicl.nnn}.  7(j  Cal.  Dee.  .")!.  the  Supreme  Court  upheld  the 
law  ill  eases  where  the  plea  (d'  "not  jruilty  hy  reason  of  insanity"  whs 
filtered  witlmiit  the  plea  of  "not  i:uilty."  hi  that  ease  the  eourt  hehl 
that  the  defendant,  by  failinir  to  enter  a  plea  of  "n(»t  ^ruilty."  admittetl 
his  jruilt  and  eleeted  to  1)«*  tried  on  the  issue  of  insanity  alone  and  that 
he  had  not  been  deprived  of  his  constitutional  riirhts. 

That  triluMial  has  just  handed  down  deeisicuis  in  the  eases  of  I'toph 
vs.  Trocht'  and  Proph  vs.  Fook  in  whieh  it  holds  the  law  recpiirinj; 
th'fen<lants  relyinjr  on  the  defense  of  insanity  to  enter  a  plea  of  "not 
guilty  liy  reason  of  insanity,"  .separately  from  the  |)h'a  of  "not  truilty." 
to  1)0  constitutional. 

The  commission  is  of  the  opinion  that  the.se  laws  have  eliminated  one 
L'larini:  evil  in  the  trial  of  eriminal  cases,  particularly  capital  cases. 
I'ntil  these  decisions  of  the  SujinMiie  Court  were  handed  down  the 
status  of  the  law  remained  in  s«tme  doubt.  Now  that  the  law  on  the 
subject  is  definitely  settled  it  is  felt  that  im  chaiij.'«'  should  be  made 
in  the  law  at  this  time. 

The  commission  was  interested  to  know  to  what  extt-nt  the  iicw  jdea 
of  "not  •ruilty  by  reason  of  insanity"  was  lnMni:  used  and  what  bear- 
in;:  tlu'  defense  <»f  insanity  had  (Ui  the  wliole  crime  pi»»blem.  The 
followinj;  table  contains  fi^'ures  received  from  the  district  attorneys  of 
this  state.  The  period  cover«'d  by  tin'  table  is  tlu'  year  fo||owin<:  tin- 
date  the  present  insanity  ph'a  law  went   into  etTi'et 
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Schedule  of  Felony  Cases  in  California   in   Which   Plea  of  "Not  Guilty  by   Reason 
of   Insanity"   Was   Interposed    From    August   1,   1927,   to   July   31,   1928. 


CvHUti) 

Alameda    (note    1) 432 

Alpine     Nono 


Infonnudon  or     \ umber  of  insanUy     Hue 
indictments  filfd  piras  interrd 

14 


ccasfullii 
vTliril 


Amador 

Biitlf    

Calaveras    

<'olUSH    

Ciiiitra   Costa    (note  2). 

I).l   Norte   

Kl    Dorado    (note    3)-_. 

Kresno    

<;ielill     

Humboldt    

Imperial     

Inyo    

Kern     

Kings    

Lake     

La.v 


12 
.•11 

2S 


17 

275 

IIIIIZIIII  111 

143 

22 

94 

3r> 

26 

33 

Los  Angeles 2,85.''> 

-Madera    3.5 

Marin     19 

Mariposa    3 

.Mendorlno     35 

Merced     88 

Modoc     

.Mono    None 

Monterey    37 

Xapa    37 

Nevada     16 

Orange     204 

riacer    (note    4) 26 

Plumas    

Riverside    (note    5) 275 

.'Sacramento     238 

San    Henito 10 

.San  Bernardino 250 

San  Diego  448 

San    Francisco .1,200 

181 

35 

61 

6.-> 

18:» 

39 

39 

1 

15 

16 

54 

138 

8 

"""IIII  "2 

220 

17 

86 

38 

40 


San  .Toaqnin    (note  6). 

.San  Luis  Otiiapo 

San    Mateo    

•Santa    Barbara 

Santa   Clara   

Santa  Cruz  

Sha.sta    

.Slerrii      

.Siskiyou     

Solano    

Sonoma    

Stanislaus   (note  7). 

.Sutter     

Tehama    

Trinltv     

Tulare    

Tuolumne    

Ventura    (note    8)_- 

Yolo    

Vuba     


30 


6 

18 
2 


Totals S.3'i6 


l)iiriii<.'  fill'  yaw  followiii};  llic  ciuictiiit'iit  of  the  Ihw  |»rf)vi(Iiiiy  lor 
I  lie  iH'W  ))l(  ji  of  iiisjinily.  lliat  plea  was  entered  W  times  in  H'V.W)  eases 
'•"»:{  e()nnfi<'s)  or  in  sliirhtly  more  than  1  per  eent  of  tlie  eases.  'Plie 
pica  was  sikv  essfnll\  iirued  in  only  i:?  eases  or  in  sli<;litly  more  than 
1  101  li  of  1  per  cent  of  tlie  total  number  of  felony  eases.  Of  the 
l>S  limes  the  jilea  was  entered  it  was  .siieeessfiil  in  only  l^!  eases  or 
approximately  1:{  pei-  cent.  In  the  majority  of  eases  where  the  jtlea  was 
siieeessful  the  disti-ie1  attorney  either  stipulated  thai  the  defendant  was 
insane  or  the  experts  eajled  hy  the  peo|)le  te-itified  that  the  defrntlaiit 
was  insane.      This  appi-ars   in   the  notes  to   the  seliedule   which    follow. 
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EXPLANATION    OF    INSANITY    PLEAS 
Note   1.     Alameda   County — Six   Pleas. 

No.   lOlt;:; — Manuel  Vicnui   (  47ti  V.  C  Kiotiiious  Checkb). 

The   reciir<l   shows  several   prior  oonviolions   for  slinilur   o(T<-iis<s  aiul   also   tin-   l';i.  ' 
that  on  ea<'h  oherk  the  same  bank,  amount  of  the  rhi'ck  and  names  were  ii.sed.      Im 
O.   I).   Hamlin,  te.xtifying  for  the  ijeuple,  said  that  the  defendant   in  addition  to  helnt- 
a  chronic  syphilitic  showed  clear  symptom.**  of  insanity  and  .>ihould  be  confined   In  an 
as>liim. 

No.  1017.'>  — Udii.  (I  Kuthiiiiii  iHf,  California  Vehicle  Act.  Theft  of  Automobil.  ■ 
I'rior  to  his  arn-si  Kodmnn  was  a  patient  at  the  Livermore  Sanitarium,  and  ili' 
chief  witni-.^is  for  the  defense  was  1  >r.  f'lifford  Mack,  head  of  the  Livermore  San 
tarluni.  who  testilitd  that  tin*  defendant  had  dellnite  mental  symptoms  and  was  .c 
aclvanced  case  of  dementia  praecox.  The  man  had  nr>  criminal  record  ai»d  \v.i 
arrested  a  short  time  after  the  automobile  was  reported  missing.  .  Pr.  Hamlin 
examination  for  the  people  showed  the  .sjime  symptoms  as  testified  to  by  l>r.  Mm<  i 
The  insanity  was  not  contested  by  the  people  in  this  case. 

No.    1(1200 — C.  C.  Jlubbanl   (Fictitious  Clucks). 

'I'he    issue    In    this   <-a.se   was   the    present    insanity    and    althoUKh,    as   of   re<-or<l. 
shows  a    plea   of  not    KuHtV   by   rt-asim   of   insanity   this  l.>«sue   was   not   tried  and   itr 
charfjc   still   remains   on    ro-ord   against    the   defendant.      The   district    attorney's   otii. 
(lid    not    oppose    the    recommendation    of    I>r.    O.    1».    Hamlin    that    the    defendant    i 
confined    in   an    asylum.      Dr.    Hamlin    testified    it    was   an   advanc«'d   case   of   <lt'nieni  < 
praecox.      The  defendant   was  arrested   for  passing  a  fictitious  che«'k  in  the  amoimt   ■ 
$10.    but    InvistiBatiiin  ,  showeil    that    he    had    pas.sed    forty    other   checks   of    $1    ea<  I 
and   had    i>aid    his   exi>enses   from   <  >mahn    to   California    by    passing    $1    checks.     Tt. 
information  from  the  authorities  at  Omaha  showed  a  trace  of  In.sjinlty  In  the  faniilv 
prior  to  their  departure  from  Omaha  tf>  California. 

No.    10215 — Hubert     Vnu     Ilntlen     (140    California    Vehicle    Act.        Theft    of    Aul 
mobile). 

The  defen<lant  was  a  paroled  inmate  of  Nai)a  at  the  time  the  offense  was  con 
milted.  Or.  Hamlin  testified  for  the  people  and  said  that  it  was  a  clear  cas«-  ■ 
dementia  praecox  and  the  man  was  in.san<-  but  not  danRtrous.  Or.  Hamlm  stai' 
that  in  his  opinion  the  man  should  be  returned  to  Napa  and  held  th<-ri  until  di- 
charged  as  cured  and  not  subject  to  parole. 

No.  Kian.l — llenrn  Jlel-.el   (288  P.  C.      Lewd  and  La.scivious  Act*. 

Hetx.el  at  one  time  was  an  inmate  of  the  Manhattan  Hospital  for  the  Insane  in 
New  York  City  and  was  dlsi-harg<-d  as  cured.  At  the  time  of  his  arr<-st  his  brother 
was  an  inmati'  of  the  same  as.vlum.  His  employer  testified  that  whilf  he  was  a  good 
worker  he  was  peculiar  in  his  actions  and  spei-ch.  Or.  Hamlin  testified  for  the 
peo|)le  and  .said  that  the  defendant  w:is  a  cas«-  of  dementia  praecox  of  a  type  running 
in  cycles.  Hi-  would  be  .sane  for  a  p<tI<k1  ami  then  become  morosi-  and  «leprfssed. 
OurinK  periods  of  dei>ression  his  i-motions  became  aroused  and  too  dangerous  to  be 
be  at  liberty.  AVbile  he  knew  the  difference  between  ii«ht  and  wrong,  lie  should  be 
conlin«-d  in  ortler  that  when  lie  became  einotional  that  he  would  not  b<-  li.ible  to 
commit  offen.ses  similar  to  that  for  which  he  was  arrested. 

No.    10282 — Georije  ('.   U'cbsfer   (476a   P.  C.      KIctitious  Checks) 

T'lea  of  Insanity  In  this  case  was  vigorously  opposed  by  the  peoi)le  ■m  the  Krouno 
of  the  defendant's  i>ast  record.  The  evidence  tended  to  .show  that  the  money  derived 
from  passing  checks  was  used  to  purcha.se  ilope.  Or.  H:imlin  testified  that  the 
defen»l;uit  was  not  insane  in  a  clangerous  denrei-  but  was  a  confirmed  dope  fiend. 
That  he  would  take  any  stirt  of  ch.mce  and  commit  any  crime  in  order  to  obtain 
doj)e.  He  lulieved  that  the  defendant  sboiibl  b»-  confined  In  an  asylum  and  an  effort 
made  to  cure  him  of  the  habit. 

It  will  be  noted  tliat  In  only  one  of  the.se  cases  <lld  this  ofUc-e  oppose  the  plea. 
In  the  other  cases  our  own  experts  either  testified  th.'it  in  their  opinion  the  defendant 
was  ins:ine  or  we  failed  to  introduce  any  testimon.v  on  that  score,  relying  on  their 
opinion   that  he  was  In.sane. 

Fivi-  f>f  thc^e  ca.ses  were  either  for  bad  checks  or  violations  of  sertion  146  of  the 
vehicle  act.  Prior  to  the  adoption  of  the  in.sanity  amendment  we  would  not  have 
tried  these  men  for  felony  believini;  as  we  did  that  they  were  ins.tne.  but  under  th<- 
.section  as  it  now  stanils  1  conceive  it  to  be  our  duty  in  doubtful  ca.ses  to  charge  the 
defend. int  with  the  crime  he  conuTiilt>-d  and  |H>rmlt  the  jury  to  pass  u|>on  the  tpiestion 
of  his  sanity.  If  he  Is  consider<'d  .sjuie  by  the  jury  he  goes  to  the  |>enltentlary  and  If 
in.sane  he  must  be  confined  for  treatment  in  a  state  hospital  for  at  least  one  >ear.'" 
Karl   Warrkn.   Oistrlct   Attorney.   Alameda   Count.\. 

Note  2.   Contra   Costa   County. 

"In  each  case,  after  the  defendant  was  found  guilty  "i  iin-  .  ■  iom  h.  ^iin.ii.rt  io.-- 
plea  of  "not  guilty  by  reason  of  insanity'."     ARrHiBALO  B.  Ti.VNtNO,  Olstrict  Attorney 

Note.  3   El   Dorado  County. 

"•  •  •  the  only  ca.se  in  which  Insjinity  has  been  lntiTpose<I  Is  the  case  of  the 
People  vs.  Troche  now  on  appeal  in  the  Supreme  Court  and  ns  yet  undeclde<l." 
Hknra-   S    Lvo.v.   Oistrlct    Attorney. 

Note  4.   Placer  County. 

"There  have  been  four  women  acf|ultted  for  murder  In  this  county  on  the  Insanity 
plea.      All  of  these  ca.ses   were  tried   a   g<KMl   many  year.^  ago,   btil   they  have  sort   of 
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worn  out  the  effecliveiu'-ss  of  that  plen.     This  hccouiU.s   for   the  iibsence  of   it  in   the 
past  few  .Vfars."     Orrin  J.  Lowkll.  District  Attorney. 

Note  5.   Riverside   County. 

"This  man  was  committed  to  an  in.stitution  for  ih.-  insane  and  we  concede  tliat  ho 
is  Jnsiine."     Aueut  Foiu),  l>i.sirict  Attorney. 

Note  6.   San   Joaquin   County. 

"In  one  case  the  plea  was  withdrawn  before  trial,  and  in  the  other  case  the  plea 
was  unsuccessful."      Giakd  C.  Oarrah.  District  Attorney. 

Note  7.   Stanislaus  County. 

•••  •  •  before  the  date  o(  the  trial  the  defendant  withdrew  said  plea,  and  there- 
fore the  jury  did  not  pa.ss  upon  it."      U.   R.  Fowlkr.  District  Attorney. 

Note  8.   Ventura  County. 

•'•  •  •  but  onlv  one  of  the.>«e  pleas  Koing  to  trial,  the  defendant  in  the  other 
case  withdrawing  his"  plea  and  pleadinj,'  Kuilty.  In  the  ca.se  which  went  to  trial  the 
jurv  found  the  defendant  guilty,  and  an  appeal  was  taken  to  the  apiJellate  court;  the 
Jadi?ment  beinR  affirmed.  The  title  to  this  case  is  Peoph  against  Petttiif/vr.'  Jamks 
C.   HoLLiNOSwoiiTH,   IMstrict   Attorney. 

SUMMARY  OF  SUGGESTIONS  ACCORDING  TO  SUBJECTS 

After  rt'adin«r  the  sii«»«restions  i-eceived  in  communication.s  icspoiisivc 
to  our  (jiu'stionnaiiv.  we  c'la.s.sifieJ  them  aecordinj;  to  subject  matte'- 
and  .summarized  them  for  study.  In  that  form  they  are  here  incor- 
porated in  our  reimrt.  Many  of  the  thou<rhts  expressed  and  ideas 
advanced  are  deserviu":  of  further  study.  The  s»immary  will  he  found 
in  the  appendix.  Several  coiniiiiiuications  dealinjr  more  oi-  less  exhaus- 
tively with  particular  subjects  have  also  be«'n  inserted  in  the  appendix. 

CONFERENCES  AND  MEETINGS 

It  was  the  policy  of  the  conunission  to  hold  a  «reneral  iiiectinjr  of  llie 
commission  at  least  once  a  month.  The  meetinjrs  were  alternated 
between  northern  and  southern  California  as  neai-  as  possible,  inasmuch 
as  the  meml)ership  of  the  commission  was  divided  between  the  northern 
and  southern  portions  of  ihe  state.  In  .some  instances  the  commission 
acted  in  sections,  those  members  residinjr  in  the  northern  part  of  Cali- 
fornia actinjr  as  the  northern  section,  and  those  residinjr  in  southern 
California  actin<r  as  the  southern  section.  Follo\vin<r  is  a  list  of  the 
meetinfjs  held  with  a  brief  statement  of  occurrences: 

October    i:!,    1927 — OrRanization    meeting   ;it    Sai  rametito. 

November    17,    1927 — Kxecutive   session   at   .San    Francisco. 

December  ie-17,  1927 — .At  this  meeting  tlie  foUowinij  omdala  of  tlu-  city  and 
county  of  Los  Angeles  conferred  with  the  commission  :  Frank  Paden.  Deputy  Public 
Defender;  James  K.  Davis,  Chief  of  Police  of  Lob  Angeles;  I>onald  MacKay,  Deputy 
District  Attorney;  A.  H.  Van  Cott.  Deputy  District  Attorney  of  Los  Angeles  County; 
Carlos  a.  Hardy,  Judge  of  the  SuiHjrior  Court;  Charles  S.  Uurncll,  Superior  ,Iudge  ; 
William  C'.  Doran,  Superior  Judge  :  Jolin  F.  Pullen,  Superior  Judge  of  Sacramento 
County,  then  presiding  in  Los  .\ngeles  County:  Frank  C.  Collier,  Superior  Judge; 
William  T.  Aggeler,  Sui)erior  Judge  ;  Charles  W.  Fricke,  Superior  Judge  ;  Kdward 
T.  Bishop.  Superior  Judge;  Victor  R.  McLucas,  Superior  Judge;  Leon  R.  Yankwich. 
Superior   Judge;    Frederick   Vercol,    Public   Defender;    Frank   Nance,   Coroner. 

January  9,  1928 — At  this  meeting  held  in  San  Krancl.sco,  the  commission  con- 
ffrred  with  the  following  persons:  D\mcan  Matheaon,  Captain  of  Detectives:  l>r. 
T.  W.  L.-Iand,  Coroner;  William  H.  .Nicliols.  Adult  Probation  Officer;  W.  J.  Fitz- 
gerald, Slieriff;  Dr.  Thomas  W.  Huntington;  Mrs.  Ingram  B.  Slocum,  Member  State 
Commls-sion  on  Institution  for  Women  Offeiulers ;  Mrs.  Walker  Arnstein,  Temnorary 
Chaiman,  Juvenile  Probation  Committe*-  of  ,San  Francisco;  Hugh  Martin  Young, 
.Attorney  at  I^aw  ;  J.  C.  Astredo.  <"liiff  Prob;»tion  Ottloer.  Juvenile  Court.  Joseph 
.M.  Gwlnn.  Sui)erintendent  of  Schools:  Dr.  Edward  W.  Twitchell  ;  Jann-s  O.  Conlan, 
Judge,  of  the  Superior  Court  ;  Joseph  M.  Gohlen,  Judge  of  the  Police  Court  ;  S.  .1. 
Lazarus,  Judge  of  the  Police  Court  ;  Fr.'ink  Rgan,  Public  Defender,  and  R.  M. 
irirschfelder. 

January  31.  1928 — This  meeting  was  held  in  the  offlce  of  Commissioner  W.  H. 
Holland  in  Los  Angeles.  The  fcdlowing  persons  a<ldres«ed  tin-  meeting:  Eugene  W. 
BIflcalluz,    I'nder-Slierlff    of    fyos    Angeles    '"onnly  :    K.    J.    Sctidder.    Superintendent    of 
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Wliitllir  Siatf  Siliool  ;  Olio  K.  Kramer,  Probation  Officer,  Santa  Barbara  County; 
I>r.  HIank,  County  Jail  Physician,  Los  Angt-Ios  County;  li.  J.  Sclu-inman,  Deputy 
l>islri<l  Attorn.y:  I'lay  ClaybtTK.  Probation  Ortlttr  of  Ventura  County;  Allan  A. 
CarU-r,  Pai-olc  Ollici-r,  Piohalinii  Department,  lx)s  Aimeles  County;  Mrs.  Elizabetli 
McMaiius,  ('hairman.  County  Probation  Committee,  Imh  Angeles;  Carl  1^.  May. 
Supervisoi-,  A<lult  I'robalion  Department,  L.os  Angeles  County  ;  L.  D.  Haskell,  Boys' 
.Sui)ervisor,  Proliation  Department.  Lo.s  Angeles  County,  and  A.  J.  Winganl,  Assistant 
Probation   Officer.    Los   Angeles   Coimty. 

February  H,  llt^S — Meeting  held  in  Oakland  addressed  by  following  persona: 
Howard  D.  Haioii,  Police  Judge;  Donald  Marsliall,  Chief  of  Police;  Willar.i  «liea. 
Public  Defender  ;  Karl  Warren,  District  Attorney  ;  l^on  K.  Gray,  Superior  Judge  of 
.\lameila   County. 

At  the  meeting  held  in  Berkeley  on  the  same  day  the  following  persons  spoke: 
Cavendisli  Moxon,  Psy<'hoanalylst ;  Samuel  C.  May,  Professor  of  Political  Science. 
University  of  California  ;  Kred  Athearn,  Attorney  at  Law,  Berkeley  ;  M.  I'.  McBaine, 
Dean  of  tile  Missouri  Law  .School;  Mrs.  Anna  L.  .Saylor,  Director,  State  Department 
of  Social  Wilfare,  August  Vollmer,  Chief  of  Police  of  Berkeley  ;  Frank  R.  Devlin, 
.\ttorney  at  l.«i\v  of  Beikeley.  and  Mrs.  E.  II.  Noble,  Associate  Professor  of  Social 
Kcon'unics,   I'niversity  of  i'alifornia. 

March  H,  l!t2S — At  this  meeting,  wlilch  was  heltl  in  the  Governor's  Office,  Stale 
Building,  San  Francisco,  the  following  persons  sat  in  conference  with  th  •  Com- 
mission :  Daniel  J.  O'Brien.  Chief  of  Police  of  San  Francisco,  tJeorge  J.  llatlleld. 
Tnited  States  Attorney;  Dr.  Samuel  C.  Kohs  ;  Frank  Benson,  State  Narcotic  Director; 
Theresa  Meikle,  Attorney  for  State  Board  of  I'harmacy. 

Man  h  I,'),  1!»JS — Tliis  meeting  was  held  at  San  Jose,  the  following  persons  speak- 
ing: Fred  L.  Thomas,  District  Attorney  of  Santa  Clara  County;  F.  B.  Brown, 
.ludge  of  the  Superior  Court  of  .Santa  Clara  County  ;  J.  X.  Black.  Chief  or  Police, 
.San  Jose;  George  W.  Lyle.  Sheriff  of  Santa  Clara  County;  N.  P.  Slnnott,  Sheriff  of 
Santa  Cruz  County;  Max  Watson,  Ailiilt  Probation  Officer  of  .Santa  Clara  Counlv  . 
(George  P.  Dennett.  Probation  OlUcei-  of  S.mta  Cruz  County  ;  J.  R.  Welch,  Judge  of 
the  Superior  Court  of  .Santa  Clara  County;  Percy  O'Connor,  Police  Judge  of  San 
Jose;  Leonard  Stocking,  Medical  .Superintendent,  Agnew  State  Hospital;  Mrs.  Bessie 
A.  McDonald.  Probation  Officer,  Santa  Clara  County;  Herbert  Jones.  State  Senator, 
Santa   Clara   County. 

A  meeting  was  held  at  Stanford  lUiiversity  In  the  evening  of  the  .same  day  at 
which  time  the  following  persons  spoke :  Chester  G.  Vernier,  Professor  of  Law  ; 
Clarke  B.  Whittier,  Professor  of  Law ;  A.  M.  Cathcart.  Professor  of  I^w ;  Dr. 
Margaret  Lathrop,  Instructor  in  Kcon(»mics  ;  Pr«tfessor  George  Kdward  Osborne;  Dean 
M.  U.  Kirkwood.  Scliool  of  Law  ;  and  Professor  Stanley  Morrison  all  of  Stanfcn-d 
I'niversity;    E.    I).   I^ikin,   Justice   of   the   Peace.    Palo  Alto. 

April  \--,  iy2!S — A  meeting  was  held  at  the  Whittier  State  School  in  conjunction 
with  the  Commission  for  tlie  .Study  of  Problem  Children.  The  work  of  the  two 
commissions  was  outlined  ;ind  tile  activities  of  both  were  discussed  so  as  to  avoid, 
as   far   as   possible,   o\ frlapi)ing. 

.•\t  the  meeting  on  April  2,  l!t2S,  held  in  the  offices  of  Mrs.  Elizabeth  McManus. 
<'hairman  of  the  Los  Ang<-les  County  Probation  Committee.  Hall  of  Hecords,  I>»s 
Angeles,  the  following  persons  spoke-;  Mr.  Francis  H.  lliller.  Fielcl  Uepresentative  of 
the  National  Probaticm  Association  ;  Dr.  Paul  E.  Bowers,  Neuro-Psy<'hiatrist  of  Los 
Angeles;  Dr.  E.  Van  Norman  Emery,  Director,  I^os  Angeles  Child  Guidance  Clinic; 
.lodge  .Mvron  Westover,  Ju<lge  of  the  Municljjal  Court  of  Los  Angeles;  Dr.  J.  Harold 
William.s". 

.\pril  21.  iy2S — -This  meeting  w.is  heUl  at  .Sac  ramento  In  the  Li<-ul<-nant  Governoi-'s 
office.  State  Capitol.  The  following  persons  addres.«ed  this  nveting;  Clarence  Morrill. 
Superintendent  .state  Bureau  ot  Criminal  Identification  and  Investigation:  «'ouH 
Smith.   Warden,    l-'olsom   Prison  :   T.   N.   Koening.   Chief  of  Police.   Sacramento. 

On  April  21).  r.i2s,  the  Commi.ssion  met  with  the  Governor's  Counsel.  Interesting 
reports  were  rendered  by  several  state  departmeiil  direi-lors.  In  the  -aft i-r noon  the 
Commission  met  with  the  Commission  for  the  Study  of  Problem  Children  at  Room 
406,  State  Capitol.  Mr.  O.  H.  Close,  .Superintendent.  Preston  School  «)f  Industry, 
made  extensive  remarks  to  the   members  of  both  commissions. 

May  23-24.  I!t28 — This  meeting  was  held  in  Vo.semite  Valley  in  conjunction 
with  the  annual  m<-eiing  of  the  California  Conference  of  So«-ial  Work,  which  ci»n- 
ferenc-e  represented   social    workers  of  Washington,   Oregon   and   California. 

<  in  .May  2:t.  I!t2.s,  the  following  i)ersons  spoke  before  the  Commission;  Miss  Helen 
I  >.  Pigeon.  Executi\<'  Sei-retar.v,  Natiimal  .Vssoc-i.ition  of  Policewomen.  Washington. 
D.  C,  ;  Mrs.  Rose  B.  Wallace,  Chairman.  Commi.ssion  on  Institution  for  Women 
offenflers;  There.«a  Meikle.  Attorney,  Slate  Board  of  I'harmacy,  .San  Francl.>»co  ; 
.Mrs.  Gi'rtrude  Slocum.  .M«'mber.  Commissicm  im  Institution  for  Women  offendi-rs  ; 
.Miss  Atllda  C.  Bowler.  Director,  Division  of  Public  Kelation.s.  I»8  .Xngeles  P<»lice 
Department;  .Mrs.  Catherine'  Edson.  State  Industrial  Welfare  Department;  James  K 
Davis,  ('hlef  of  Police  of  Ixis  Angeles. 

On  May  24.  1!»2S,  n  meeting  was  held  at  the  .\ntlers  Club,  at  which  time  the  fol- 
lowing persons  spoke:  James  E.  Da\is;  Earl  E.  .leiisen.  Director.  Department  of 
Institutions:  o.  H.  Close.  .Superintendent.  Preston  School  of  Industry.  Pme ;  Mrfi. 
Irma  Wanii  Buwabbi.  M<-mber,  Commission  on  Instlltition  for  Women  OffeiiderH,  nn<l 
.Max    Watson,    .\diilt    I'robatioii   Officer.   .Santa   Clara   County. 

June  21-22.  m2S — This  meeting  was  held  at  the  Del  Monte  Hotel,  Del  Monte, 
C;ilifornla.  in  conjunction  with  the  i:ight<  <nth  Annual  Convention  of  District  Attor- 
neys' Association  of  California.  Earl  Warren.  District  Attorney  of  Alamecla  Cotmty. 
reail  the  report  of  the  Lgislatixc  Committee  appointed  the  previous  year.  U^gh  K 
McKevltt.  representing  the  California  Northern  Holelmen's  Association,  spoke  on  a 
proposed  amendment  to  certain  sections  of  the  Pen.-il  Code  ndating  to  fictitious  checks. 
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Henry  Lyon,  District  Attorney  of  Kl  Doiailo  i.'ounty,  spoke  on  prohibition  enforce- 
ment. The  assistant  district  attorney  of  Sacramento  County  gave  some  sidelJKlUs  on 
the  recent  revolt  at-Folsom.  The  second  session  of  the  Convention  was  held  on  June 
22,  192S,  jointly  with  this  Commission.  Subjects  which  this  Commission  previously 
suggested  for  discussion  by  a  questionnaire  sent  to  all  the  district  attorneys  were 
considered. 

July  19,  1928 — This  meeting  was  a  section  meeting  held  at  the  offlce  of  the  Cham- 
ber of  Commerce  at  San  Francisco.  The  following  credit  men  were  present:  John  1j. 
Clymer,  Retail  Merchants  Association  of  San  l-'rancisco  ;  K.  S.  Martin,  Hetail  Credit 
Association  of  San  Francisco;  Frank  K.  Runyoii,  Uetail  Furniture  Dealers  Association 
of  California,  and  Kichard  .\.  .Xeustadt,  California  Retail  Council.  Sections  476  and 
476a  of  the  Penal  Code,  relative  to  the  issuance  of  fictitious  checks,  was  discussed. 

August  ti-7,  1928 — Several  members  of  the  Commission  attended  a  meeting  of  the 
Commission  for  the  Study  of  Problem  Children  held  at  tlie  University  of  California. 
The  following  persons  spoke  :  Dr.  Herman  Adler,  visiting  Professor  of  Criminology  at 
the  University  of  California,  and  Professor  of  Criminology  and  Head  of  Department 
of  Social  Hygiene  at  the  Medical  College,  University  of  Illinois;  Miss  Meredith  of 
New  York,  member  of  the  Visiting  Teacher  Movement,  and  A.  M.  Kidd,  Professor  of 
Criminal  J^aw,  University  of  California. 

August  .'{0-;!l,  1928 — This  meeting  was  held  at  the  office  of  the  Attorney  General, 
State  Ruilding,  San  Francisco.  At  the  meeting  on  August  30  the  following  subjects 
were  taken  up  and  discussed:  Waiver  of  Jury  Trial  in  Felony  Cases,  Recommendation 
of  Subjects  for  Discussion  by  the  State  i!ar  of  California,  Recei\ers  of  StoUn  Coods, 
Prison  Dabor  and  Industries,  Fireaims  Law.  Indeterminate  Sentence  and  Habitual 
Criminal  Act.  On  August  31,  Commissioners  P.easly.  Miller,  McKay  and  Secretary 
Fox  submitted  a  report  containing  questions  to  be  submitted  to  the  various  sections 
of  the  State  liar  of  California  on  Criminal  Law  and  Procedure.  The  <iueslions 
were  sent  to  O.  K.  Cushing,  (lovernor  <>f  tlie  Slate  I'.ar  of  California  in  charge 
of  section  work.  The  Commission  discussed  the  following  subjects:  i)robation, 
parole,  state  department  of  justice,  and  intermediate  prison. 

September  10,  1928 — This  meeting  was  held  at  the  Mendocino  State  Hospital  at 
Talmage,  near  Ukiah,  in  conjunction  with  the  bimonthly  conferencfe  of  the  superin- 
tendents of  the  California  state  institutions.  The  following  persons  entered  into  the 
discussion  :  Senator  Fred  C.  Handy,  State  Senator ;  Dr.  G.  M.  AVebster,  Medical 
Superintendent,  Patton  State  Hospital  ;  Dr.  Fred  P.  Clark,  Medical  Superintendent, 
Stockton  State  Hospital;  Earl  E.  Jensen,  Director  of  Institutions  and  exofflcio  mem- 
ber of  the  Governor's  Council  ;  Dr.  Leonard  Stocking,  Medical  Superintendent,  Agnew 
State  Hospital  ;  Dr.  Edwin  Wayte,  Medical  Superintendent,  Norwalk  State  Hospital  ; 
Dr.  Donald  R.  Smith.  Medical  Superintendent,  Mendocino  State  Ho.spital  ;  Dr.  Geo.  W. 
Ogden,  Medical  Superintendent,  Napa  State  Hospital,  Dr.  Rapaport  of  Mendocino 
State  Plospital. 

October  11-12-13,  1928 — This  meeting  was  held  at  the  Huntington  Hotel,  Pasadena, 
California,  in  conjunction  with  the  annual  meeting  of  the  State  Bar  of  California. 
A  conference  was  held  with  Senator  Chester  Kline  of  San  Jacinto,  California,  relative 
to  prison  labor  and  prison  industries  problem.  The  Commission  considered  the  f(jl- 
lowing  subjects:  Receivers  of  Stolen  Goods,  Report  to  be  submitted  to  the  Legisla- 
ture; propo.sed  legislation  of  the  Department  of  Social  Welfare.  Habitual  Criminal 
Act,  Teletype  System,  Bureau  of  Criminal  Identification,  Criminal  Statistics,  Compro- 
mise of  Criminal  Cases  and   bail   bonds. 

October  24,  1928 — This  was  a  meeting  of  the  northern  section  of  the  Commission 
held  at  San  Francisco  in  the  office  of  the  Attorney  General.  The  section  considered 
an  article  prepared  by  I>rofe.s.sor  Vernier  of  Stanford  dealing  with  the  record  of 
appeals  in  criminal  cases  in  California  from  the  date  of  the  organization  of  the 
Supreme  Court  of  California  to  1926.  Discussion  was  al.so  had  relative  to  the  defen.se 
of  in.sanity  in  criminal  cases. 

November  ir)-ix.  192s — Meetings  were  held  at  San  Bernardino  in  conjunction  with 
the  animal  convention  of  the  Peace  Officers  Association  of  California.  .Several  mem- 
bers of  the  commission  took  i)art  in  the  deliberations  of  the  Peace  Officers  Association. 
K-xeciitive  sessions  were  held  at  San  Hirnanlino  and  at  the  Universitv  of  Southern 
California,    Los    Angeles. 

December,  1928 — Many  meetings  were  held  In  San  Francisco  and  Sacramento, 
attended  chiefly  by  Chairman  Johnston.  Commissioners  Heasly  and  Webb  and  Secre- 
tary lM)x.  Much  of  the  time  of  these  meetings  was  spent  in  putting  the  proposed  bills 
and  the  r. -purl  of  ihe  commissli>n  in   final  form. 

CONCLUSION 

'I'lir  wofk  ill  wliich  the  Crime  ( 'oiiinii.ssioii  lias  been  ('iif;ci}j;(  d  since  its 
<  reatioii,  the  meetings  held,  the  eoiniiuiniejitions  received,  the  sii<!:tres- 
tions  and  prdposal.s  ofl'ered  for  consideration,  the  wide  field  to  he  ( ov- 
ered,  the  jrreat  iiiii)ortanee  of  the  (|iiistions  involved  in  the  iindertaUins; 
In  |)i-eveiit,  coinhat.  and  repress  crime  demonstrate  clearly  Ihe  necessity 
for  stjuie  pei-nianent  hody  to  insure  conl  iimoiis  sliidy  of  the  problem 
and  to  coordinate  the  woi-U  of  man\  a«ji'iicie>  perforiiiin;^'  a  |>arl  in  its 
M'liition.  Whether  this  shall  be  done  by  exteiulino  the  work  and  adiliim 
I  »   tile   diilies   (if  some   exislinu    bureau    of   the   state   li-overiimeiit .    b\    a 
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<'(<ntinuin^  ('riiiu'  ('omnii.s.sion  or  hy  ()r<.Miii/iiii;  a  depiirtiiu'iit  to  dfjil 
<s|)»'('iiilly  witli  it  is.  of  (•o\irH<'.  »  (Hiestiou  wliicli  imist  be  (k'l-idt'd  hy  tlu' 
l('«rislatni-e. 

It  may  he  safely  said  that  the  cliaiim's  in  friiiiiiial  proiediirf  wliic-h 
were  adopted  at  the  last  Mession  of  the  letrislatiire  have  U'on  well 
rereived  and  are  working;  well.  We  believe  tlie  inea.sur*'s  we  are  reconi- 
niendiiif;  likewise  will  Ite  effect i\e.  Hut  le'.rishition  re«;ardinf;  [)roeedurc 
;iT'd  [>enalties  is  not  sufficient.  Tlie  irieatest  ditlHeulties  are  in  the  fields 
which  precede  the  trial  and  in  fundamental  social,  economic,  ednca 
rional  and  other  conditions  contributory  to  crime.  It  is  in  these  fields 
llat  much  remains  to  be  done.  I'l-ovision  must  be  made  for  continuous 
.md  thoroujrh  expert  Hehl  studies  of  crime  cau.s<'s  so  that  we  n>ay  have 
iueont rovert ible  facts  to  <,'uide  us  in  the  best  methods  of  preventin-z, 
detei  tini:  and  a|)prehcn<lini:  as  well  as  prosccntin<_'  and  p(  iiali/ini:. 


K'cspeci  fully    submiltcii. 


Ja.MKs   a.   Joii.NsTuN.   ('Iiiitrninii. 
W.    A.    r»KASI,V. 

Hi  i{(t.\    F-'iTiv. 
\V.    II.    Iloi  i.wi). 
Wu.i.iA.M    \\.   M(  Kay. 
.hsTiN    .Mii,i,i:i{. 
r.  S    Wfbm. 

( 'ommissioiici">. 


(   iiKis  U.  K<>\.  Srcrefar\" 
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APPENDIX  I 

Digest  of  Written  Communications  to  the  Commission  from  Many 
OflBcials  and  Citizens 

(These  coimniinicntions  wcrt'  received  in  cespnnse  In  letters  written 
to  persons,  ofTiei;il  find  nonotlieial.  wlioiii  tlie  oomniission  tliou<:lit  mijiht 
he  altle  to  make  useful  and  ])rac'tieal  sufi,f>:estions.  This  di<rest  and  eoui- 
iimiiieations  are  inserted  here  vvitli  the  tliought  that  the  information 
and  ojiinions  thereon  will  he  useful  for  future  study.) 

APPREHENSION 

Aiioliirr  viTV  \v<'al<  place  in  our  luclliucJ.  or  lack  of  inotliod,  is  K:>tlicriiig  llic 
i'\  idi'iicf  nil  wliicli  our  prost'ciitiiiy:  oliici>rs  have  to  make  tlicir  case.  A  criinc  is 
(•(Hiiiniltcd.  A  slierilV  who  i)n)l)al)ly  owes  his  flcctiou  to  iH'iiig  a  j;«><'<l  f«'lIo\v.  ' 
rushes  to  the  scene  witli  a  sijuad  of  dei)uties,  and  proceeds  to  tramp  out  and 
ohiiterate  every  important  hit  of  evidence.  This  is  true  i)erhaps  only  of  the  rural 
districts,  hut  is  prol)al)ly  dui>Ucated  to  a  certain  extent  in  the  cities  by  the  iwlicc. 
I  lM'lie\e  that  the  Bureau  cf  Criminal  Identification  should  have  a  staff  of  hifjhly 
trained  men  scattered,  or  rather  stationed,  over  the  state  whose  duty  it  would  lie 
to  go  at  once  to  the  scene  of  a  crime,  and  gather  and  prepare  the  evidence.  (K.  V. 
I'^isher.   Assemhlymaii,   Carlotta.) 

The  seecnd  phase  of  the  i|ueslion  is  tlial  of  meeliuy;  a  concrete  situation  that 
exists  and  holding  it  in  check  b.\  detection  and  prosecution  rather  than  i)revention, 
or  perliaiis.  in  addition  to  prevention.  In  this  respect,  I  believe  that  the  greatest 
lireakdown  takes  place  in  the  apprehensiou  of  the  criminal  and  the  scientific  gather- 
ing and  |>resentation  of  evidence  of  his  guilt.  We  hear  a  great  deal  about  the  paucity 
of  crime  in  Kngland.  France,  and  Canada.  Rut  when  we  stop  to  consider  the 
territorial  extent  and  geograi)liical  position  of  the  first  two  and  the  inability  of 
the  violator  to  esiape  therefrom,  together  with  the  fact  that  both  of  these  govern- 
ments maintain  a  highly  skilled  and  expert  organization  for  the  apprehension  and 
conviction  of  criminals,  it  is  not  ditlicult  to  understand.  Scotland  Yard  in  England, 
anrl  Surette  in  France,  and  the  Canadian  .Mounted  l'olic<'  in  the  last  named  countr,v 
ai"e  goM-rnmentally  maintained  organizations  of  experts  that  know  how  to  gather 
evidence,  catch  the  criminal  and  i)r()cure  his  conviction.  How  man,v  times  has  any 
lawyer  familiar  with  the  trial  of  crinnnal  cases  seen  a  policeman  or  deputy  slwrifl' 
who  knew  no  more  about  the  scientific  detection  of  crime  than  the  man  in  the 
moon,  take  the  witness  stand  and  by  reason  of  his  own  stui)i(lity  creates  a  doubt, 
and  a  ver.v  reasonable  do\ibt.  in  tlu'  minds  of  tlu-  jurorsV  Send  a  half  dozen  ordinary 
di'puiy  sheiifTs  Who  are  gocKl  farmers  or  artisans  to  the  scene  of  a  murder  and 
I  hey  will  trample  all  over  the  evidejioe.  destroy  everything  of  any  value,  and  then 
U(i  into  court  and  contradict  each  other  on  half  a  dozen  material  facts  and  be 
uncertain  as  to  that  many  more.  Of  course,  this  is  not  so  genei-ally  true  in  the  large 
cities,  but  in  the  average  county  a  sheriff  is  elected  because  he  can  get  more  votes. 
He  goes  in  without  knowing  anything  whatever  about  the  scientific  methods  of 
detec'ting  crime  and  apprehending  the  peri)eti-ators  and  by  the  time  he  has  held  offic<' 
for  foiir  .vertrs  and  aciiuired  some  idea  of  how  to  go  about  such  things  someone 
else  is  elected  and  the  proci'ss  of  education  goes  on.  It  is  pra<'tically  impossible 
to  obtain  the  services  of  deputies  who  have  sufficient  knowledge  of  modern  methods 
of  crime  <letection  to  enable  them  to  coi)e  with  con<litions  that   exist. 

I  would  snii^xest  the  creation  of  a  deiiartment  of  justice  or  something  of  a  similar 
nature  l>y  the  state  to  work  in  conjunction  with  the  Ilur<'au  of  Criminal  Identifica- 
tion. 'I'lie  iiersonnel  would  be  comprised  of  highly  skilled  opi'rali\es  who  would 
participate  in  (he  solution  of  all  major  crimes,  jiarticularly  with  a  view  to  procuring 
satisfactory  evidence  to  support  a  conviction.  Certainty  of  apprehension  is  the 
one  deterrent.  If  ever.v  |)ei-son  that  planned  the  commission  of  a  crime  were  morally 
certain  of  being  caught,  the  crime  iff  the  great  majority  of  cases  would  not  be 
committed.     (  N'ernon   I'\  (iani.   Attorney  at    l,.iw.   Modesto,  Californi:i. » 

It  is  vr'ry  evident  that  many  of  ihe  young  men  and  boys  received  by  the  Preston 
School  of  Industry  liavi-  had  very  little  fear  of  being  caught,  and  felt  that  if  they 
were  cairghl  they  could,  through  employing  .-i  clever  attorney.  sncc«>ed  in  beating 
their  case.  'J'hey  ha\e  ample  reasons  for  forming  these  opinions.  An  investigation 
in   two  of  the  leading  cities  of  Missoiiii  sumetime  :igo   re\ealer|   the   fact    that    whereas 


u 
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iut\>ruiitri<)u    tuui    l>«'«'u    tilwl    wiiU     cUh     puliiv     n>in.t>i-uiuij:    appruiiuiat*»ly     fourtwa 

^'  "'    "  '  ■"•    "•• -;    titrvtirs  h»ul  t'oUowwl    in  ou\y   «nslu   per  cent  of  the  oas«!«^ 

I  t'W   diiit  only  rlin-e  per  eeiu   of  the  total  iuiujIxt  hjul  lie«>n 
-     'i.    Ir  is  very  evident  that  in  America  the  police  focws  a» 
iiifititieuL.      L'hii*  iss  yaitiy  ilue  to  p»>litical  interfervm-es,  bur  in  many  instances  it  is. 
■  iiierty   ijtie   tx>  th«»  sjtuiil    uiiuiber  <>f  p\)lice   employed. 

die  Euni(iean  ctHuirriejt  employ  min-U  tar-ier  forces  rUau  does  America.  The 
police  are  als«i  niui-h  betrer  rraine«l.  Eiiit>i>eau  cutmtries,  I  am  informed,  rely  mor» 
on  police  priir\'ction  than  iii>on  severe  ^etirences  to  prevent  crime,  (,'alifnriiia  slionlil 
tior  onl.v  s»H>  rliat  rlie  city  police  deparrment^i  are  enlanted  atnl  made   more  erticienr 


but  ^■v-..i-: 
•*r:«l)i 

r.i. 

labor  >i 
i-rim  iuals 
tt«^'aii8«>   ,»t" 


et- 


'•r  the  next  sessitin  of  rile  leirislattire  enact  laws  i-reatinj;  a  state  c«>u- 
■  enotiKh  ro  (troperiy  deal  with  rhe  crime  coudirions  in  rhis  state. 
i^  1  'arge  tioacin^  popnlari«>n  that  moves  about  the  state  doin^  seastmal 
-»s  people  of  all  i-la.sses  flow  into  rhis  state,  m.-my  of  whom  .ir" 
'  '•  stiites.  Others,  although  not  detiuitely  criminals,  commit  crimc>i 
•uouiic   ue«'e«s!<ity   or  bud    a.s,>j«MMations.     In    my    opinion    the   state   can 


tnii    »»\pwr  ru  ctn»e  witli   the  cpinie  problems   now  confn)nrinj:   it  utitil  a   well-estab- 
•  i  sr:ir»»  police  is  a  rwility.     A  state  police  fon*e  will  do  mt)re  to  check  crime  in 
-itare    than    arty    i»rher   single    movement.       ((>.    H.    Close.    Preston    S«-liool    of 
i.iii.-»rry. » 

After  a  careful  study.  I  tind  that  in  many  of  the  major  crimes  the  automobile  [days 
,in  iniiiui-  nil  tirtrt.  The  stolen  automobile  can  be  asstu-iatetl  with  at  least  seventy 
per  -;«•  crimes,  beiny:  used  either  as  a  means  of  a  ,set-away  or  to  hide  rhe 

'deni  •     HTson  >>p  pt>rsons  cummitrina:  rhe  crime.     I  feel  th.-it  with  the  pn>mpt 

.ind  ^ttftHix  .ttoperation  of  local  iiolice  de[)arfments  and  sheriffs'  offices,  with  this 
detiHrrtHHnr  oi  Monfyitu:  this  olfii-e  imme<liately  when  an  auromobile  is  stolen  in 
I'l  broadca.st  rhttumhiMit  rhe  state  ro  be  ()n  the  lookout  for  rhe^e 
i  our  -system  of  highways  and  our  conrrols  by  rratBc  orti«'ers.  it 
'■•MM.  .f  1  .ti>'>i  ii|ios'<ibie  f<)r  rhese  criminals  to  be  ar  larse  for  any  length  of  rime 
wiHjoHt  beins  ai>preiu»nde«l.      i  Frank  *J.   SniH>k.  Thief.  Division  of  Motor  Veil  ides.  I 


,M'«. 


f     .-iinv      ir      1.1     -TV    which    Il.l 

<  common 
is  ..f  rhe  ' 
■  r;»i"tic        &".»rmeriy    these   otficer>.    weit*    ; 
!iendin«  cptniinals.  and  previMitins  •••-mih 
'itlh-er>i   have    nut    been    adiieii 
rhis  rvuson   more  otficern  shoi. 

w<irk.      iT.  N    ^'  ■' -    ■  "'■         .1    L  'M  !•• 

When  a  crtii;  ^  a  crime. 


•    [Ml  wee 


1)1    (lie   »tiii 
n   ■••-••Tiina! 


...ir  lii  iiUwr  ,,f  police  officers  since  the  atiro- 
■  \  rhat  S4>  many  officers  had  to  be 
iients  fop  the  pnrpo.se  tif  haudliu;r 
.->isneu  lo  dnty  for  the  pnriJ«it«e  of  appre- 
.  bt!<"  -iiiic"  rheir  a.-^sianmeut  ro  rraffic  work, 
■'meurs  ro  replace  rhem.  and  for 
e  the  cinmLnal  end  of  the  pt^Iii-e 

.^.Hl-TliIH-IlCO.   I 

his  rhoiudic  is  not  what  may  be  his  puni.sh- 

V    ...11. .J    i^iir    ^1  .^  rhouglit  is  !>"^v  ■••"■   lie  ii>m- 

1  order  t<>  man  or 

•  a  fear  oi    ■  appre- 

L'hereCwr**  aistead  of  a<io(H.iii^   leKisIatiou 

>>is«>i.   if   •ippt'HPs  to  me  that  some   .-..rtstrMc- 

-    'f  the  state  in  ->>n 

■   or   uo  ctxiperi  •n 

'  ■ ' '-nal    i'l'Mi,   11.  :i   Kill 

-  ich  olficerM  miishr 
,    - .  —  -  _     -    not  appear  to   be 


it   be  a  «fai«>€  vonstabitiarr  of  some   sort    to   £uidp  ami 

iwace  otfii-ers.  rhr^iushtMir  rhe  state,  rhus  brinKinff  ail   'h* 

.  r  .tne   ;M»wertiil   heaii  that   woiilii  be  a   fear  to  every   man 

—  mmai  aer.      ttLirry  W.   Falk.  Jiubre.  Snperitfp  •'ourt.  (luni- 


-ti^iiicuuE  rriin>' 

•11  v^rittaf  in;: 


■-r    mecbwii   of 
■me   care  on 

labi.v  .f.Ter^ 
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Ihi  th^  omtmr.T.  I   hrlifve  that  ^vrrr   sin>ne  r«?ir  NlitHild  h^  prxiseruled 

.    and  in  snrli  rws»~*  that  ik>  lMii»'ii«-T  br  allowed  rxc^ptinic  for  niorr  rxfmor- 
i»«»ns.      t  IVt«T  O'Bri*-!!.  Chief  of  I'olit-^.   Sail   Rafael.  I 
Tti«-   initial  «li(B*niltT   iiiidrr  iin-sriH    o»iMiitions  ntines   in   the  »l«-irrti««n  of  «Ttni'- 
Th*  hn'k  of  the  rr\»i^^  nv  !'T»»»y   well   taken  «-are  of  by  our  present    i»nlire   fon-e. 

r«"d  and  airrste^L     Howev.T.  there  is  a  rerr 

••"•led.      A   skillful   buiTl»r  or   a    prsac»ur«»eful 

.  .,>.»..,.,.   .-  ..>•■•    ...  set  awar  aiMl  es*-a|»e  «»vt>>'    .•■'^~'       1  think 

k  of  a  detective  forre.     We  arr  relvins  ujion  j  ]>atn>l 

nals  as   w«*li   as  to  pivserve  «»r»ler.      The  txro   :  ~     ire  far 

renmvwl   Ironi   eafii   other  and   this  ousht    to   be   rw-ojniixe^l   by   law.      \\V  «et    pretty 

sood  iioHcvnveji  by  our  present  methods.  es|ieriallT  in  the  rities  where  risid  tests  are 

iiu|HkS4>i  •'-  -^  for  the  fort-e.  but  the  ability  to  follow  up  Hues  that  lead  to  the 

arrest   of  •riiuinal   is  of  altoseiher  another  naiurv.      1   would   re«-i»iumend 

■'  1  ..,.  .  .       . ,.1     .1     v!,ould    be   trained    aloas   the 

sm-h  as  is  found  iu  s*»ine 
V  lir.  Ileinri«-h.  Kvery  pn^ 
caution  should  be  |>ia<^  in  the  law  to  prevent  this  irotn  beins  made  a  iM>litical 
l«osition.  There  should  be  a  rifid  examination  as  to  «|ualificati<>ns.  e<lucatk>n.  apti- 
tude. aiMl  knowl<>«l(:e.  with  reHSkmable  sei-urii.v  of  emitloyment  f<»r  thi««  wbit  pass 
the  tests.     4  Karle  A.  Walcotl,  Kxecntive  Secrvtary.  Commonwealth  Club. » 

-Vl^l-'iiit  a  ?roup  of  not  less  than  a  dozen  trained  and  s«-ientifio  investigators  and 
^.•i»-iiii^t»   for  the   pur|M«ae   of   assisting    in    tracing   down    pr»»fessional   criiuinals    or 

i,.-..\.-  'iC   i')nt^   ill    -i»*riou<   »-r,mt.^         )  Aucii^T    \"itlhi!»'r,    I'lii^'f   ..♦"   ]*..n.-.      |<*'rl,^l»^v    i 

BAIL 

That  wber«  a  defeodiuit  chari:^  with  felony,  after  his  arr««t  and  notification  of 
the  ••hnrpe  atraiust  him  and  his  releasir  on  hail  and  hariuK  the  knowledge  that  he 
:uii-;  :i;  i-ear  in  court  on  a  certain  day  and  defend  himself  against  the  charge,  fails 
:ii:d  rririses  to  ap)>ear.  b.v  taking  flight  for  instance,  there  should  be  a  statute  to 
the  effect  that  the  trial  can  be  had  on  the  day  appointed  even  ttn^ugh  the  defendant 
is  absent.  It  seems  to  me  that  if  he  refuses  to  face  his  pn«sei'utors  on  the  day  siet 
for  trial  or  for  prelimuiary  hearings  and  takes  flight  that  such  an  act  on  hiv 
part  will  be  c^^nsidered  a  waiver  of  his  presence  and  the  trial  should  take  place  in 
his  alisence  and  a  verdict  rendered  in  his  al>sence  and.  if  a  oi-»nriction  i«  had.  such 
•  xiivi.'Ti'iii  shall  stand  as  a  judgment  in  the  case  for  all  time. 

If  >u»4i  a  law  is  i^tssetl  it  would  prevent  criminals  who  i>btaiu  a  release  on 
bail  from  defeating  justice  hy  remaining  away  for  several  years  and  then  returning 
after  the  witnesses  are  dead  or  de|^»arted  from  the  state. 

Ill  addition  to  the  above  there  should  be  some  legislation  tending  to  improve 
conditions  regarding  release  on  nominal  l«ail  or  insufficient  l«il  of  prisoners  charged 
with  felonies  like  r»>bbery.  burglary-  "r  such  aggravated  <»ffenses.  I  have  heard  of 
cases  where  such  defendants,  having  l«een  released  on  light  l«ai!.  have  dejwrt«^  for 
l«arts  unknown.  wheiT«s  had  the  l»ail  been  made  quite  large  they  would  have  l«een 
ket>t  in  custtHly  and  placed  on  trial  on  the  day  set. 

One  remedy  for  the  ab*»re  might  be  a  statute  requiring  the  judge  in  setting  the 
luiil  to  hear  the  the  evidem-e  of  the  arresting  officers  or  the  chief  of  police  regarding 
the  ••haracter  of  the  accused  and  the  circumstances  of  the  crime.  Ver.v  often  at 
the  pre>ent  day  the  »t>unsel  for  the  defense  apj>ears  before  the  judgv  and  states  only 
his  side  of  the  case  and  olitains  an  order  for  light  Iwil  or  bail  in  a  small  sum. 
I  Kdraiiiid  1'.  Morgan.  Judge  of  the  Superior  Court  of  San  Krancis*>i.  i 

CHECKS 

It  is  my  riew  that  the  public  have  much  more  ample  means  of  prote<>ting  them- 
selves against  bad  checks  than  the  law  ?  -  •  ::  them.  « »n  tl,.  i^d. 
The  pul'lic  feel  a  false  sense  <if  securr  ■  that  the  law  :  --ie 
frauds.  If  check  <-ashers  realized  the  ...  .<{  criminal  pn^-"..,,  -  ..:id 
knew  that  they  must  rely  exclusively  upon  their  own  .self -protect ion.  would  not 
they  be  in  a  safer  situation'*  A  false  or  ineffective  quarantine  frequently  is  worse 
than  none  at   all. 

The  public  in  fact  take  all  the  rink  with  no  l^nll  effective  assistance  from  the 
criminal  law.  If  it  were  no  longer  to  be  an  offense  to  i.s8ue  a  check  without  sufficient 
funds,  the  che<-k  ••■sher  would  know  just  exactly  where  he  st<Mid  and  what  chances 
1...    «v<    taking    and    would    act    u|»«»n    his    own    res|ta«nsihility.      •      •      •      ^^fy    u\f^ 
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Would  iiivdho  thf  ri'pfjil  <<(  :ill  I  ln'  i-ln'ck  laws  except  lliiil  il  wiiuld  lie  ii  lUipMx 
to  .sijCU  tJK'  llJime  of  iiiiotliel-  liersoii  |o  a  elieek.  I  (  >ri-ili  .1.  I^iwell.  Uistriet  Atlorni'>. 
Aiiltnrii.  I 

.Mxke  llu-  in-t-i'piaiice  of  hank  <'Leck.s  eivil  inatlcr;  rciiiove  the  |M-iinltv  for  issuanc*' 
of  IxkI  clH'cks.  exeept  in  forKerv  and  kiiidr«><l  (•as«'s.  <  W.  W.  Sublet.  Sliei-ifF  of  Shasta 
( 'omit. v.  I 

!  hIso  advise,  after  nian.v  .\eais  of  experience  that  we  cause  set-iioiis  -ITti  and  4Tt>(( 
of  the  I*en«l  Code  of  the  State  of  California,  to  We  stricken  out.  as  I  lielie\'e  the.se 
sections  to  cause  i-rinie.  rather  than  to  present  crime.  Slioidd  this  law  l»e  canceled, 
there  Would  be  few  bum  clie<-ks  cashed,  and  the  peace  oth<-ers  of  the  slate  would 
not   be  ma<le  collection  anencies.      I  K.  11.  Cum.  Sheriff  of  I'lacer  Coiinl.v.t 

1  would  sUKK*'sl  the  advisabilit.v  of  passing,  or  rescinding  laws  in  the  foilowiuK 
matters:  First,  nnike  the  a<-eeptan(-e  of  a  liank  che<-k  a  civil  matter,  b.v  removing 
the  iM-nalt.v  for  di-awint;  a  check  witiioul  sufficient  funds  to  meet  it.  In  tlie  last 
fort.v  warrants  list(»<i  in  the  sheriflT's  oltice  at  this  plac«'.  warrants  not  servwl  on 
account  of  failure  to  lind  the  defendant.  IS  are  for  ba<l  checks,  some  for  as  little  as 
four  dollars.  The  men  that  look  them  can  not  Rive  a  reasonalil.v  gi»n\  descriplioii 
of  the  drawers,  but  expect  the  officers  to  hunt  them  down  and  >f<'l  lln-ir  mone.v  Itack. 
(.laiiics    I,.    Kii'liardsiiii.   ('oinilv    I'mlialioii   ullicer.    Shasta    ('■iiintxi 

CAUSES  OF   CRIME 

There  is.  I  think,  no  doid>t  that  tlier<-  are  inan.v  contributiiiK  factors  to  the  prev- 
alence of  crime  in  this  <-ountr.\  at  the  pre.scnt  time.  To  in.v  mind  the  most  impttrlunt 
of  these  is  the  t'ailure  of  the  authorities  to  };<'t  e\eii  a  re:isoinilde  per  cent  of  convic- 
tions.     (U.   F.   Fisher.  Assembl.vman.  Carlotta.t 

In  the  tii-st  place.  I  take  it  that  we  are  passing  throu;;h  a  sta;:e  of  very  pro- 
noum-ed  s«H-ial  and  moral  evolution.  Standards  that  have  endnr<Ml  for  centuries  have 
have  been  swept  awa.v  in  recent  .vears  and  a  pr<>ce.ss  of  readjustment  is  }:oiit>r  on 
tiiat  has  resulted  in  a  K<'iH'ral  disturliance  of  societ.v  at  lai'Ki-  and  has  been  ret1ecte<l. 
to  a  <-crtain  extent,  in  crime  ami  criminal  a<'tivities.  I  have  in  mind  particularl.v 
tin-  altered  status  of  women  and  the  experiment  with  prohibition.  There  has  also 
been  a  marked  trend  toward  commercialism  and  Ki'<'<'d  with  a  corresponding;  I'nhance- 
meiit  of  nniterial  values  at  the  expense  of  moral  principle.  ConK<*stion  of  ]Hipulatioii 
in  the  larKe  centers — urbanism — has  progressed  to  Ithe  i-xient  of  a  well  defined 
nn>vemei)t.  All  of  these  thin;;s  and  more  of  a  similar  nature  that  nilKht  be  nieulione«l 
I  consider  the  b:isic  i-auKm  of  the  abnormal  prevulene*-  of  crime.  (  Wrnon  C.  tinnl. 
Modesto.  I 

In  );<'>>*'ral  terms,  we  w<Mild  state  that  one  <»f  the  greatest  conlributinK  elemi-nts  to 
crime  is  that  people  K''i>*'rall,v  have  no  Christian  IrainiiiK.  nnd  Christian  influences 
are  lackiiiK  in  the  Imme.  Another  Kreat  <-<tntribntinK  cause  of  crime  is  that  our 
.vouth  is  painstakinKl.>'  educateil  in  birth  control  :  therefore  <-ri-atiiix  au  incentive  f«tr 
promiscinius  cohabitation.  This  instruction,  we  feel,  sliotild  l)e  v<>r.v  carefull.v  ami 
properl.\  ;;iven  ;  and  not  as  a  medium  of  conlributin;:.  (  \V.  It.  YoiniK.  Probation 
()rti<er.   Stockton. ) 

Not  all  <nir  criiniinils  are  criminals  because  of  environment.  More  and  mur*'  of 
them  come  from  Kood  homes  and  stand  IukIi  in  classr<Hims.  I  am  not  a  ndiKions 
man.  but  I  firml.v  believe  that  i-eliKion  is  the  best  fonn<lati<>n  for  character  buildiuj(- 
If  the  leachiiiKs  of  Christ  could  find  a  place  in  our  sch<M>ls  tlie.v  woubl  iMTlainl.v 
hurt  no  om>.  Arin.v  ciniplains  of  all  creeds  k<'I  alouK  together  and  teach  in  a  non- 
sectarian  wa.v.  and  do  much  u<>n<l  in  our  arm.v  schouls.  The  teachings  that  the  onl.v 
tliinu  that  dist iuKuislws  man  from  the  hea.sts  is  that  he  has  an  immortal  s4>ul  is 
certainl.v  not  a  harmful  one.  If  parents  or  schools  tauclil  the  Ten  Coinmandmments 
il  would  help  a  i:reat  deal.  We  used  to  blame  crime  on  lack  of  eilucniion  and 
|M»vert.v.  W'e  can  not  do  this  an.\  lon;;er — to  .mii.v  great  extent.  (  W.  I).  I'otter. 
Herki'l«-.v.  I 

A  considerable  p<irtion  of  criminalit.v.  not  all  or  nenrl.v  all.  but  ii  part  at  least 
ari.ses  out  of  delimjuenc.v,  and  deliii<|neu<-.v  nni.v  be  roui;lil.>  cliaree<l.  5()  per  cent  to 
broken  homes,  half  as  inan.v  more  to  no  proper  irnanlianship  in  houie.s.  both  parents 
ai  work  all  dji.v.  chililren  rnnnini;  the  streets,  bo.\  s  imitating  ilieir  fathers"  ('xamiile, 
border  line  cases  of  feeble-mi ndedness,  no  place  to  pla.v.  ever.v  animal  must,  be  it 
mouse,  man  or  whale.  Add  undernourlshini-ni.  New  York  found  ihnt  taking  street 
.\rabs  off  coffee  and  sinkers  nnd  feedinc  wholesome  TimkI  :ind  pleiit.v  of  it  made  k<»<»<I 
bo.vs  out   of  bad  as  a  Keneral  exprrience.  J 

In    later    life    comes    failure    to    make    a    livinc    b.v    llie    wits    without    ever    haviug  I 

learned    how   In  do  an.\lhinK   ihal    sociei.N    wanted   to   have  done   badly   etionich   lo   ]k\\ 
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for  it.  lli«>  fellow  who  i;m  do  "mosl  iiii.vt  liiiij;"  l>ut  so  iiidifl't'ronll.v  ns  |o  be  aiiioiiK 
tlH*  first  disclunK^Ml  wlicn  ifdnciiiK  the  Unn'.  (Jcnt'inl  no-at-coniitnoss,  lifi-'s  ftiilui-eK, 
drink.  dniK^.  syidiililic  inffttimi  ;  soniftiiiH's  ;i  cnivinK  f<>r  inlvt'iitiir*'  and  sonjotimes 
criiuiiial  instincts,  not  iiioic  frc(|niMt.  pciliap-^.  tlum  "■iiatni-al  hoi-n  iirostittitcs," — 
very  raie. 

Chiefost  cause  of  all.  iKM-iiaps.  iiiid  fundamental  with  all,  is  disolj<Mlionce,  at  Jionie, 
sfh<M)l.  shop — everywhere,  having  .ill  their  lives  known  no  inastei-  but  tlioir  own 
undis(iidin«Ml  wills.     (A.  .1.  rillsbiiry.   l?erUeley.  > 

COST  OF  CRIME 

Crime  costs  billions  of  dollars  in  this  country.  Several  years  a^o  the  estimate  of 
lj;7(),(HM».(K)tt  was  made  as  the  cost  in  California,  liy  this  time  it  is  greatly  in  excess 
of  that  lijcun'.  If,  then,  a  substantial  reduction  in  this  cost  can  Iw  made,  it  is  worth 
paying  a  considei-able  amount  of  money.  If  it  were  not  for  political  considerations, 
theic  would  Im-  no  dilliculty  in  ainiropriating  the  sums  necessary.  Ix'ft  to  business 
men  as  a  business  problem,  it  would  be  simple.  If  ."^liO.tMtO.tMMl  can  l)e  cut  off  the 
."fTO.CXKt.tMH)  cost,  it  is  worth  si)endinK  .$10.tM)(».(>(M)  in  a  lump  sum  and  ."fl.OOO.OOt) 
a  year  to  keep  up  tl»e  reduction.  Mow  f(K)lisli  it  is  to  argu«'  that  the  judge  tniist 
not  grant  probation,  nor  the  prison  directors  parole,  but  keej)  criminals  in  for  a 
long  |)erio<l  of  lime,  if,  as  a  matter  of  fact,  they  can't  hold  those  who  are  already 
there.  No  business  man  lets  his  production  dei)artment  outrun  his  sales  deiiartmeut. 
The  i)roblem  must  be  considered  as  a  whole.  Wherever  the  machinery  is  not  work- 
ing, the  condition  must  be  remedied.  If,  for  example,  there  is  a  delay  between  the 
preliminary  examination  and  the  trial,  why  is  this  so'/  I'erliaps  investigation  will 
show  the  transcript  of  the  testimony  is  not  written  up  in  time.  Either  there  are 
not  enough  stenographei-s  or  they  are  not  working.  In  a  business,  these  things 
would  be  taken  care  (»f.  But  there  is  no  president  or  manager  or  superintendent 
ro  keep  the  departments  of  the  criminal  law  enforcement  bur«'au  woi-king  liarmo- 
U'ously.      (A.  M.  Kidd.  I'rofessor  of  Law.   I'niversity  of  ("alifornia. ) 

COURT'S    DELAY 

i  wish  to  state  that  :  Si>ee<l  up  the  machinery  of  the  law  in  dealing  with  crime. 
There  are  too  many  delays,  i»ostiM)u«Mnents,  and  continuances,  in  our  criminal  cases. 
The  longer  a  case  drags  on.  the  less  chance  of  convi<"tion.  The  attorneys  for  tin- 
defense  always  spar  for  time.  When  conviction  is  secured,  ordinarily  it  comes  so 
long  after  the  commission  of  the  crime  that  the  greater  part  of  its  deterrent  elTei't 
is  lost.  Swift  and  certain  court  |)roccdure  is  what  is  wanted,  with  some  assurance 
of  finality  in  the  shortest  jw.ssible  time.  I'crsons  charged  with  crime  should  Ih' 
lironit>tly  tried,  and  whether  found  guilty  or  actpiitted,  have  it  over  with.  Action 
is  what  is  wanted.      (Jas.  li.  llolohan.   Warden,   San  (^uentin.) 

1  entertained  the  lu)\>e  that  the  new  laws  would  result  in  marked  improvement. 
It  is  all  right  to  give  criminals  a  fair  trial,  but  is  unfair  to  .society  to  have  so  much 
re<l  laiM'  in  the  prosecution  as  to  give  crafty  lawyers  an  opiM)rtunity  to  so  delay 
trials  as  to  scatter  witnesses,  and  defeat  justice.  (Cadet  Taylor.  State  Senator, 
I'omona. ) 

.V  delay  in  bringing  criminals  to  trial  before  a  jury  is  a  very  potent  cause  of  the 
failure  of  justice.  Witnesses  disappear,  rwollection  becomes  uncertain  and  tlie 
resentment  of  the  injured  dies  down  to  a  feeling  <)f  "(Mi,  what's  the  u.se'/"  The 
lesult  is  a  <lis*inct  en  oiiragemeiit  of  crime.  (  K.  A.  Walcott,  Executive  Secretary, 
( 'omnionw  ealth  Club. ) 

That  there  be  no  unne<-essa.-y  delay  in  bringing  the  case  to  trial,  or  in  pronounc- 
ing judgment  ;  to  see  that  appeals  when  taken  are  not  delay«Hl,  and  that  <'ertaiii 
and  prompt  |>unisliment  is  administered  to  the  convicted.  (.1.  A.  Allen.  .ludge  of  the 
.^ui)erior  Court,  Tulare  County,  i 

We  should  seek  to  p.revent  technical  delays  and  obstiicles  in  criminal  case*.  It 
not  only  keeps  the  ]irisoiiers  in  torture  of  mingled  ho]K'  and  fear,  encouraging  sigita- 
tion  for  and  against  them,  but  injures  the  name  of  the  state's  jiisti<"e. 

The  worst  thing  about  the  delayt,  in  my  opinion,  is  that  most  of  them,  are  of 
no  real  vjiliu-  at  all,  either  to  the  prisoners  or  the  state,  because  we  generally  inner 
really  obtain  a  new  trial,  or  make  the  case  subject  to  review  on  its  merits  by  any 
other  iribunal  than  the  one  that  decided  it  in  the  lirst  place.  This  defect,  I  iM'lieve. 
.should  be  done  away  with.  What  we  want  is  the  adoption  of  more  prompt,  direct 
iinet|uivocjil  action   in  criiiiin:il  cases.      (.1.   W.  .Monroe,  Sheriff,   Volo  County.) 
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liii|ii-ii\<'iiu'nt  iif  adiiiiiiisirniioii  of  iiiiiiiniil  itisiio':  (|i  I-'urilu'r  study  nf  tli<' 
possibilities  tliridigii  :iiii<'ii(liii);  tin-  Codi'  of  t'riiiiinal  rroccdiirc  to  the  end  tliat  fiii.il 
jiidKiiu  ,it  ill  criiiiiiiiil  casfs  be  ri'diK-cd  to  liic  sliortcst  possililc  tiiii<'  witliout  impair- 
iiiK  j»sti<H'.  Spcfdy  final  jiidKuu-iit  is  nioir  i<i  Ix-  d<'sir«'<l  than  lifavirr  ptMiHltifs 
(2l  A  study  of  tilt'  ag<'  of  jikIcck  in  tlu-  Superior.  Appidlato  and  Snpit'int'  Courts 
of  Caiforiiia.  A  siirvi-y  would  sliow.  prolialily.  that  due  to  thi'  advanced  a;r<'  of  nian\ 
of  thi'Sf  judges,  and  their  ccnsciiuent  inaliilily  to  d(>V(iti>  the  time  to  their  work 
tliat  would  he  jiossilih'  for  youii(jer  men.  tlu>re  follows  delay  and  couKestion.  I'ossihle 
rrcuiiiiiii-iidatioiis  that  »};<•  liiiiils  lie  fixed  for  all  judges:  that  is.  that  none  1m' 
appointed  or  elected  heyoiul  a  certain  age  limit,  aixl  that  after  a  certain  age  i> 
reachi'd  after  a  certain  nuinlier  of  years  of  service  they  he  retiri-d  with  a  measuri' 
of  comiiensatioii.  The  whole  i<lea  is  to  hriuK  viK<ir  to  the  heiicli  that  would  result  in 
a  speedier  deteriiiiiiat  ion  of  cases,  both  criminal  aii<l  civil.  (('.  II.  I>eiiel.  Asseiiiblx- 
man. ) 

From  my  experience  in  handliii::  criminal  matters,  my  first  su::;:estioii  would  I"- 
that  nnjre  jirumpt  handling  of  all  criminal  mutters  bronuht  Ix'fore  our  courts  is 
absolutely  necessar.v.  I  have  ob.served  that  delay  in  many  of  our  casi's  has  Ikm'ii 
ilie  direi'i  cause  of  letting'  criminals  escap*-.  and  in  addition  it  has  bretl  )M'rjur\ 
and  dishonesty  in  the  efforts  which  are  always  made  in  behalf  of  the  defendants. 
I  have  observed  that  there  is  a  certJiin  t.vpe  of  jiracticinK  attorney  who  relies  entirely 
upon  the  lixiiiK  of  witnesses.  trettiiiK  witnesses  out  of  the  state,  and  framinj;  up 
evideiKc.  and  all  of  this  tjoes  of  course  to  create  criminals  rathi'r  than  to  pre\cni 
crimes.  •  ♦  ♦  niid  1  firndy  believe  that  the  more  definite  and  more  speed\ 
liandlin;;  of  matters  lirou;;ht  het'ore  the  courts  would  do  more  to  ]ti'eveiit  crime  than 
perhaps  aiiythiiiK  eli^e.      iC  W.  Mathews.  Chief  Probation  Officer.   Kiverside.) 

It  lias  siM'iued  to  me.  howe\er.  that  one  of  the  most  serious  dilliculties  is  the  delay 
in  the  trial  niid  conviction  of  criminals.  If  we  coulil  handle  such  mutters  as 
promptly  as  I  iM'lieve  they  could  be  lian(lle<I  I  feel  that  the  result  would  he  an 
im|)rovement  on  present  conditions.  (  Hnrlon  Warren  Kvermann.  IMrector.  C.-ili 
fcriiia  .\cademy  of  Sciences.) 

I  simply  wish  to  state  at  this  lime  that  in  my  opinion  one  of  the  most  neces.sar\ 
thiiifrs  ill  cnniiection  with  handling;  of  criminal  cases  to  re<Iuce  crime,  is  to  brin:: 
about  the  administration  cf  justice  as  (|uickly  .Mud  surely  as  if  can  possibly  be  done. 
I  lielie\f  the  lei'hnic.-ililies  that  have  been  worked  up  throimhout  the  years  in  onr 
criminal  courts,  causing  unnecessary  delays  from  beKinniiiK  l<>  end  in  the  haiHlliiiK 
of  criminal  cases  is  in   itsidf  one  of  the  outstanding;  crimes  in   onr  country. 

It  is  true  that  it  helps  to  make  large  f«'es  for  attorneys  and  others  interest4'<l. 
liut  it  certainly  is  not  iu  the  interest  <if  justici^.  I  believe  that  it  is  the  certainty 
and  the  <|iiickness  with  which  piinishmoiit  is  mefed  out  to  criminals  llnit  count- 
iimre  stron;:ly  even  than  the  amount  of  the  punishmeiit  itself.  If  criminals  were 
i'i\en  to  understand  that  they  are  likely  to  be  aiipreliended.  and  when  apprehend(«d. 
that  they  will  be  broiicht  to  Irijil  immediately,  it   will  s<ion  cause  them  to  think   thai 

c  li is  not   a   iiayiii;:  business.    .Ml   ttsbnicalities  should   be   .•ibsoliitely   swept   away 

in  the  courts.  an<l  everythinK  arranged  to  briiiR  about  substantial  justice  with  the 
least  possible  delay.  This  would  not  only  srrve  to  lessen  crime  in  my  opinion,  to 
■I  very  yreat  extent,  but  it  wculd  also  lessen  exceedingly  the  cost  to  take  care  of 
the  criminals  over  the  ••ountry.      (M.  H.  Johnson.  State  Senator.) 

If  there  is  anyway  iindi-r  Heaven  to  do  so,  spee«l  up  the  courts.  There  are  t<>-i 
many  delays:  too  many  new  trials;  too  long  :in  interval  between  the  <-ommissioii 
I  f  crime  .'Mill  bringing  the  defendant  to  trial.  The  liaiidling  of  the  defendants  in 
any  trial,  conirasied  with  the  proi-ediire  that  exists  in  Kngland,  for  example,  toda.N. 
is  .so  marked  in  this  respect  as  to  make  further  comment  unneces.sar>'-  (Davifl 
.Martin.   Siiperintendenl   <if   S<'hooIs,  AIam<'<la   County.) 

The  judi<ial  <Ieparlment  should  get  to  work,  and  dispose  of  the  cases  speedily. 
Many  <-ases  that  should  take  but  a  single  day  to  try.  are  strung  out  and  out  and 
out.  until  the  |M'ople  iM-come  disinterested  in  the  conviction  of  any  alleged  criiniiuil. 
This  cannot  he  controlli"*!  by  statute,  but  must  be  brought  about  by  oMijieration  of 
llie  ji'licial  department.  .\  i:rave  mistaki-  would  be  made  if  speed  were  exeited 
-imply  t<'  satisfy  public  clamor.  Speed  in  trials  shoiihl  be  exerte<l  s<i|ely  to  brim.' 
about  justice  at  an  early  dale.  Prompt  justice  is  quite  as  imi>orlant  as  exact  justice. 
•Inst  as  speed  is  hnmglit  ab<iul  so  much,  and  more,  should  the  judicial  departmeni 
exert  every  elTort  that  a  correct  decision  should  be  made.  (Krnest  Weyand, 
Superior  .Tiidgi".  Coltisn  County,  t 

I  believe  thai  two  essentials  in  the  .idmiiiisiii  ins  of  justice  are  speed  of  trial 
and   certainly    of   piinislnueiii .      .\iiy   jirraiigement    which    will    improve    the   sitiintion 
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in   tlirso   t\v(i   ri'spiTls   will    |.rrliai)s    lii'lp   ..m-  sit  i,iiti<iii.     (WalliT    K.    IIcihkt.    Siiiht- 
intt'iKli-iit   of  Schools.   Krcsiio. ) 

COURT    PROCEDURE 

Our  jtiiliciiil  s\sit'iii  is  not  a  vcod  iiisi  riiiiHiiialil  \  for  :is<  crt.nnin;;  (lie  iriiill  or 
ii'inM't'iicf  of  n  iH'i'soii  cluir^t'd  with  criino.  It  is  ii  luodilication  of  ilif  pfiiuilivi' 
wilder  of  Imillf  with  tiircd  stihslitiiu'-i  to  do  the  li^'lil iiiir  and  an  iini|iiic.  Thf  |)io- 
ic«'diii;r  is   fininsv.   ccstly.   slow   and    the   fi<snlts  dnhiuns. 

'I'hi'  i»roiei'dinirs  should  ho  of  tin-  nature  of  a  Jndicial  inMnirv  ralluT  than  a 
lansi'  of  action,  and  tin  .indue  .<4lionld  lak<>  the  initiativi'  in  doiim  thi-  in<|iiiriii;: 
luul  ill  select in.ir  the  .jnr.v.  aixinjr  counsel  opporlnnit.v  to  !»>  heard  \iniler  |)r<)!)er 
ciiiiiin«<l«nces. 

Unr  s.Nstein  harks  hark  to  a  lime  when  privilcfre  occupied  the  seat-  of  the  niiiihi.v 
ami  the  opiires.sion  of  tlie  coninnai  man  was  the  en(J  and  aim  of  the  social  order. 
The  old  social  order  has  lon-j  since  disappeared,  lint  the  Judicial  vysteui  apjdicahle 
lo  it  still  ivniains  to  plague  ns. 

Under  tlie  old  .system  "true  hills"  could  onl.v  he  fonnd  h.v  Rrand  .juries  and  persons 
eliaiiied  wi;h  the  commission  of  crimes,  weic.  in  law,  i>resnme(I  to  he  innocent  until 
|iru\en  Ki'ilt.v-  (Jrnnd  juries,  still  survivinu:.  are  as  useless  as  the  verniiforui 
a|i|ien<Iix.  and  when  a  person  is  arrested  and  charired  with  crime  the  real  |)resMniption 
is  that  he  is  v:uilt.v.  'I'he  aci  used  sliould  he  made  to  account  for  himself,  noi  in 
a  "kanjjaroo"'  court,  or  have  the  truth  sweated  out  of  him  in  his  cell,  .at  dead  of 
night,  distraul  for  want  of  sleep  .-ind  hadgered  he.vond  human  endurance,  bul  openl.v 
in  court  ill  tii"  pl•<^sence  of  the  state  attorne.v  and  his  own  and  under  the  (oiitird 
of  the  court.  It  is  the  truth  thjit  is  wanted  and  that  is  the  wa.v  to  get  it,  (A,  J. 
I'illshiir.v.  Berkelo.v. ) 

Owing  lo  the  complex  civilization  of  the  pres<'nl  ajije.  the  setlliiiK:  in  };real  centers 
of  population,  the  speed  of  transportation,  the  fjreat  we;ilth  of  liie  criminal  classes 
xenerall.v,  and  the  political  iiull  which  is  heinj;  exercised  hy  crooked  politicians  and 
criminal  s.vndicati-s.  it  is  very  ditlicult  to  apprehend  the  present  day  criminal.  I 
understand  thai  there  is  n  very  small  per  cent  of  criminals  a|)|>r(diende<l.  possibly 
not  more  than  five  per  cent.  The  twenty  to  one  chance  of  not  beins  caught  may  he 
fiuured  on  in  the  first  place  by  the  criminal.  If  apprehended,  the  work  of  the 
(  riminal  lawyer  begins,  aiul  the  crooked  politician,  the  sob  sisters,  i)robation  officers 
and  social  w(u-kers  generjilly  take  up  the  work.  There  is  dela.v,  ami  in  many  cases 
dismissiils.  metiufr  otit  of  inadeiiuafe  ])unislMnent  and  often  no  punishnu'nt  at  all — 
simply  probation-  which  in  my  judfrinent  is  not  much  better  than  a  slaj)  on  the  wrist 
;ind  h;is  verv  little  effect  upon  criminals  of  the  class  of  felons,  and  of  course  pi-o- 
hation  does  not  openite  excejit  in  that  class  of  cases  or  at  least  in  indictable  inisde- 
ineanoi-s  and  felonies.  I  undei-stand  that  the  n-cords  of  California  today  will  show 
that  probation  is  granted  to  from  .lO  i)er  cent  to  lit  per  cent  of  this  class  of  cases. 

It  is  ni.v  personal  opinion  that  i»robation  and  the  jirobation  officers  (who  ;ire  no 
doubt  conscientious  aiuI  honest  in  their  purpose,  but  have  tire  ansle  of  the  criminal 
an<l  his  family  rather  than  the  interest  of  the  i>id)lic  at  heart)  are  lesponsihle  for 
.•I  (jreat  deal  of  the  prevalence  of  crime. 

The  last  legislature  performed  a  frreat  iiuhlic  service  in  simplifying  criiniiuil 
procedure,  in  iirescribin;,'  inetiiods  for  accomplishiu}.'  justice  rather  than  for  ohstruct- 
iuf  it  and  frceiuf;  the  criminal,  bul  I  feel  thai  there  is  .-i  f;re;it  de.-il  to  be  done  yet 
bef(u-e  we  shall  have  anyrhing  like  speedy,  certain  and  adeipuite  justice.  (.Ijtmes  ('. 
liyers.   SlienfF.   San    Die^o   County.) 

Kliniination  of  the  archaic  system  of  preliminary  examination.  This  is  so  unsound 
that  it  is  needless  for  nte  to  discuss  the  tpiestion  further.  The  criminal  bail  bond 
hrokt  r.  the  professional  alibi  witness  and  i)erjurer.  and  the  shyster  attorney  would 
disappear  if  preliminary  examinations  were  nutde  unnecessary.  (.Vugust  A'ollmer. 
Chief  of  I'oli(e.  Herkeley. ) 

I  Would  sUKgest  that  legislation  he  passed  insurin;;  the  innnediate  disposition  of 
criminal  cases  on  ajipeal.  either  by  existing  courts,  or  by  creating  additioiuil  (Muirts 
for  smh  purpo.se.  I'nder  our  present  procedure  there  is  lu)  great  del.iy  in  the  trial 
of  criminal  cases,  but  ne<essarily  soin<'  namths  are  taken  on  appeals.  Something 
similar  to  the  Knglish  |iroi(««lure.  I  Ix'lieve,  will  be  pi-eferable  .so  that  criminal  cases 
are  di.spo.se<l  of  by  i<nirls  of  last  resort  within  a  sinut  time  after  the  trial.  This 
w<Mil(l  operate  both  as  a  protection  lo  the  innocent  ami  as  a  prompt  punishment  of 
the  guilty,  and  would  thus  help  to  reduce  crime.  i  Victor  U.  McLuca.s.  Judge  of 
Sujterior  Court,   T.os   Angeles.) 

4    im:,:, 


.")() 


KKl'OKT    OK    (AMl'OlvMA    ClilMi;   COMMISSION 


Tlif  NCfoiid  siiKK>'><ti<>>i  I  woiiM  niiikc  is  tlnil  rriniiiial  i-;im's  1h'  spooled  up  ami 
tried  ai  the  earlii-sf  possiljle  iiiniiKMit  aftiT  tin-  roiniiiissioii  of  llic  rriniP.  Tlii'  last 
l<';;islaHiri'  made  an  I'vctiliMit  slcp  in  llial  diri-cl  ion  Iml  lliciv  an*  many  ways  in 
which  lilt"  system  ciinhl  still  he  imiu'oved  in  that  reiraril.  (  L.  (iihson.  IHstrict 
Attorney.  Mendocino  County.  I 

We  tliink  also  that  on  liahcas  corpus  pi-oeee<linKH  which  involve  a  construction  of 
a  slatutc.  and  wiii<'h  aro  originally  decided  in  the  District  Court  of  App<>al.  that 
there  should  he  a  ri>;ht  to  have  the  le^al  ipiestion  review«>«l  hy  the  Supreme  Court. 
There  seems  to  1)4-  no  such  riuht.  and  especiallx  where  the  decision  is  aKniust  the 
contention  of  the  people.      (Carl  Itarnard,  District   Attorney.  Sonoma  County.  I 

It  had  heen  my  ijnprossioii  that  nearly  every  app<'al  in  criminal  cases  was 
unwarranted  because  nearly  every  case  is  aflirnud.  Uecently  I  received  a  copy  of  the 
report  of  lion.  W  S.  Wehh  as  Attorney  (Jeneial.  I  turned  lo  the  facts  therein 
slated  reKar<liuK  crinimal  appeals.  My  former  impression  was  reinforced.  I  am 
inclined  to  the  opinion  that  much  would  he  acc<Mnplishe<l  hy  an  .-imendment  of 
the  statute  which  would  place  the  power  in  thi'  Supreme  Court  or  the  Chief  .luHtiie 
to  say  when  an  appeal  miKlit  he  taken,  or  a  writ  of  error  or  writ  of  review  iH.sued. 
(<Jeo.  A.  Sturtevant.  Associate  .hisiice.  District  C(Mirt  of  Aii|)eal.  I 

The  proportion  of  criminals  that  are  caught  and  ^et  as  far  as  the  trial  is  said 
to  he  ahout  two  or  three  in  a  luindi-ed.  Obviously,  not  much  efTect  can  be  produc<'<l 
permanently  hy  speeding  up  the  trial  and  increasing  the  |)unishmeut  of  the  two  or 
three  who  are  caught.  'I'hc  whole  criminal  procedure  from  arrest  to  execution  must 
be  studied  and  not  merely  the  comparatively  insignificant  segment  relating  to  the 
trial.      (A.  M.  Kidd.  Professor  of  Law.  University  of  California.) 

Continuation  of  efforts  to  shorten  time  between  offense  and  punishment.  ( .losepli 
Koford.   Presiding  .Ttistioe.   FMstrict  Court  of  Ai)peal.) 

In  the  next  place,  there  will  be  little  improvement  until  the  people  decree,  not  by 
l:iw  alone,  hut  by  a  mightly  moral  purpose  and  determination,  that  legal  technioali 
tii-s.  silly,  sentimental  interpositions,  and  findings  of  fakir  psychiatrists  and  alienist.s, 
shall  Im'  swept  away  an<l  th;it  nothing  sh.-ill  conie  between  any  criminal  and  the 
partaking  of  the  fruits  of  his  crime.  Iiec.-iuse  the  protection  of  societ.x  re(|uiies  that  it 
be  relieved  of  the  unequal  struggle  with  criminals.  (Susan  M.  Dorsey.  .Superin- 
tendent   of   Schools,    Ix>s    Angeles.) 

DISTRICT   ATTORNEY 

I  think  one  of  the  most  important  things  is  to  amend  the  law  so  that  no  district 
attorney  or  <lepuly  district  attorney,  or  attorney  general  or  regul;ir  <leput\.  or  nu\ 
other  regular  attt>ruey  in  the  service  of  California  or  any  of  the  counties  or  large 
cities,  can  liave  a  private  practice.  My  observation  teaches  me  that  the  influence  of 
pi'ivate  clients  upon  liiwyers  engaged  in  public  service  is  frequently  bad.  This 
change  might  necessitate  the  giving  of  the  district  attorney  more  than  one  county 
to  handle,  in  the  case  of  a  small  county,  but  it  would  prevent  prospective  violators 
•;(  the  law  from  hiring  an  attorney  who  is  s\ipposed  to  be  in  i)ublic  service  by  giving 
him  a  regular  monthly  or  annual  retainer.  Of  cour.se  there  are  .some  men  who  are 
too  upright  to  be  influenced  by  this  procedure  (fmsciou-sly,  but  I  think  the  best  of 
them  .ire  liable  to  be  influenced  unconsciously  in  favor  of  the  man  who  is  paying 
Ihem  substantial  sums  of  money. 

While  I  have  always  been  a  strong  advocate  for  local  self-governmeui  and  am  not 
yet  sure  that  I  would  depart  from  this  principle  in  this  c-onnection.  but  of  late  jears 
I  have  been  wondering  if  more  of  an  interchangeable  system  for  proxc-cut  iiig  oflic-ers 
would  not  be  advisable  or  possibly  a  system  whereby  there  would  be  deputies  in  the 
.VttoriKV  (Jeiierars  oHice  subject  tc»  assiunmeiil  in  different  count  i.s  and  c-itics 
under  Mich  a  .system  that  they  would  work  iiidepeiiclently  of  the  Icm;i1  district 
attoinc-y.  \  district  attorney  is  only  human  and  even  though  he  is  a  good  man  he 
is  naturally  inclined  to  believe  his  friends  in  preference  to  others  and  if  he  is  chiefly 
a  politic-Ian  this  characteristic-  is  liable  to  beccune  dangerous  to  tin-  wc-ll  being  of 
his  c-ommunitv      ( Hosc-oe  .1.  .\nderson,  Assemblymnn.) 


EDUCATIONAL    PROGRAM 

.\ii  education  program  fostered  by  the  Crime  Commission  should  prove  effective. 
If  we  are  to  effectively  curb  crime  the  general  public  must  be  awakened  to  the 
situation  and  put  in  a  frame  of  mind  to  proiM-rly  siipjtort  reform  movements  needed 
to    improve   conditions.      Uesearc-h    studies    in    the   causes   of   c-rime    and    niethcjds   of 
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fri'iitiiUMit  of  (M'iininiils  should  iir<>\<>  bcnoficial.  Tlio  State  l'niv(>rsity  iiiiRlit  he 
utilized  to  iMoinotf  lost'.ircli   in   tliis  field. 

A  simple  caiiipiiiKii  of  ediicjition  tlirouKli  tlie  press  and  over  the  radio.  ur>;iiiK  auto- 
mobile  owners  to  lock  their  niaeliines  \vh(>n  iiarkinj;  them  would  reduce  the  amount 
of  automobile  thefts.  Appro.ximatoly  thirty-live  per  cent  of  the  boy.s  of  the  Preston 
School  of  Industry  have  lieen  committed  on  charge  of  auto  theft.  The  boys  found 
most  of  the  cars  unlocked  or  with  defective  locking  devices  which  were  easily 
ianipere<l.     (O.  II.  Close.  Supt.  of  Prest(m  School  of  Inudstry.) 

Summing  up  my  feeling  in  the  matter,  I  would  say  that  every  i)()ssible  measure 
should  be  taken  to  (>ducate  the  jieople  of  the  state  generally  in  the  matter  of  pi'oper 
training  of  the  xoung  i)eople  in  the  homes  and  in  the  churches;  that  every  encourage- 
ment be  given  to  the  great  welfare  agencies  who  are  training  and  supervising  the 
play  and  .activities  of  the  younger  generation  ;  that  [)laygrounds  and  i)arks  be 
encour.iged  so  that  every  <ipi)ortunity  may  be  given  to  the  boys  and  girls  f>f  our 
commonwealth  to  become  honest,  upright  and  law  abiding  citizens.  Hut  in  all 
cases  where  i)unishment  is  necessary,  that  justice  be  administered  with  speed  and 
certainty,  and  that  the  punishment  meted  out  shall  be  adeciuate.  as  a  preventive  meas- 
ure.    (James  V.  IJyers,  Sheiill",  San  Diego  County.) 

Appoint  one  oi-  more  state  criminologists  to  go  about  the  state  and  assist  in 
•  "oidinating  the  activities  of  the  various  communities'  social  ageuces.  To  illustrate: 
The  stale  officer  should  enter  the  city  of  Berkeley  and  induce  the  chief  of  i)olice. 
superintendent  of  schools,  director  of  public  welfare,  health  officer,  and  other  agencies 
interested  in  the  welfare  of  children  to  effect  a  permanent  organization  which  would 
meet  weekly  and  have  for  its  purpose  the  study  of  problem  children  and  the  elimin.i- 
tion  of  the  causes  of  delimpiency.      (August  Vollmer,  Berkeley.) 

Thci'e  should  be  a  systematic  camiiaign  carried  on  to  accpiaint  peojile  everywhere 
with  the  reason  why  certain  things  are  wrong,  and  with  tin;  natuic  of  the  i)unish- 
nient  for  those  wrongs,  and  with  the  assurance  of  the  punishment.  Many  people 
believe  that  bootlegging  is  a  legitimate  industry  compilable  to  the  grocery  business, 
but  more  hazardous.  That  type  of  notion  with  respect  to  bootlegging,  which  is  a 
wrong  idea,  is  due  to  the  fact  that  theie  is  a  great  lack  of  proper  instruction  in 
regard  to  the  laws  made  for  the  enforcement  of  the  eighteenth  amendment,  (ilark 
Keppel,    Superintendent   of   Schools.   I,os   Angeles   County.) 

EVIDENCE.     COMMENT  ON   BY  COURT. 

I  would  say  that  a  measur(>  which  would  permit  the  superior  .judge  to  comment 
I'reely  upon  all  evidence  and  (piestious  of  fact  before  the  jury  would  be  e.\cet>dingl\ 
wholesome  and  effective.  *  *  *  And  I  further  believe  th.-it  a  statute  permitting 
lirosecnl  ing  olIi<('rs  to  <-omm<>nt  on  the  fact  that  tin,'  defendant  does  not  take  the 
stand  would  be  wludly  just  if  counterbalanced  by  a  statute  as  suggested  before 
which  would  peiniit  the  judge  to  freely  eonunent  on  the  evidence.  ((J.  C.  Darrah, 
district   Alt(nney.   Stockton.) 

The  real  trouble  (onu's  in  the  attitude  of  the  juries  wlio  are  unwilling  to  convict. 
In  our  opinion,  the  most  elficient  method  of  overcmning  tliis  condition  is  to  amend 
ilie  constitution  so  as  lo  i>ei-mit  judges  to  comment  upon  the  evidence  and  to  permit 
juries,  at  lisist  where  the  death  sentence  is  not  imolved,  to  bring  in  a  verdict  upon 
the  agreement  of  nine  jurors.      (Carl  Barnard,  District  Attorney,   Sononui  County.) 

I  als(»  l)elieve  that  the  constitution  shouhl  be  so  amended  if  necessary.  i)ermitling 
judges  in  criminal  cases  to  comment  on  the  facts  and  weight  of  the  evidence.  I 
realize  that  in  some  instances  that  power  might  be  abused,  but  such  abuse  would 
certainly  be  corrected,  either  by  the  judge,  himself,  granting  a  new  trial,  or  by 
iiveisal  of  the  case,  and  new  trial  granted  on  api)e;il.  On  the  othei-  hand,  the  judge 
woulil  realize  such  power  being  granted,  that  power  must  be  used  with  care  and 
fairness,  and  with  careful  and  full  instiiiction  to  the  jury  that  notwithstanding  the 
comments  of  thi-  court,  the  jury  were  still  the  .sole  judges  of  the  facts,  the  weight  of 
I  he  evidence,  and  the  credibility  of  the  witni'sses.  (.1.  A.  .Mien.  .Judge,  Superior 
( 'ourt,  Tulare.) 

Hestriction  of  false  issues  in  jury  trials.  The  greatest  step  in  this  direction  would 
be  aci-oniplished  by  allowing  the  trial  judge  to  c<)mnient  to  the  jury  upon  the  evidence 
and  its  weight  in  an  advisory  cai)aeity.  (.Judge  Koford,  I'l-esiding  .lustice.  I)islri<t 
Court  of  .Vppenls. ) 

FIREARMS 
There  is  no  ipiestion  but  what  the  Cnlifornin  f!un  Law  is  the  best  gun  law  in  the 
Iniled   Stales.      The   InttTual  ional  .Association  of  <'hiefs  of  Police  endorsed   the  law 
with   till-  recommendation   that    it   be  writlen   into   the  statutes  of  tin-  different   slates 
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i>f  till-  I'liiiin.  It  rraclieH  nlia-itx  aiid  |mts4>ii>.  roinirh-il  uf  cfrtiiin  ffloiii<-K  l)\  al>Miliit<- 
(■Kiliiliit  inn.  'rii4'  (•((iirls.  liiixvi'V'T.  (Iccni  the  ni:tlt<>r  of  t-HrrviiiK  ctiiuTjili'd  fii-fiirnis 
ijiIIkt  IIkIhIv  iiimI  iin|Misi>  titln'i-  niiiiiiiiiini  I'idi'm  or  tlit-  iiiiiiiniiiiii  |MiiiiMliiiii>iit.  (I>. 
Miirliisiiii.  ruiitiiiii  oT  I)<>ti-<'livi-s.  Shii  Kriiiiiiscti. ) 

Thr  s.Ttioii  of  tlx-  Imw  :i|>|>frliiiiiiiiK  to  I  Im-  r<-|Mirls  of  s)»1»-n  nIioiiIiI  Im-  ('liaiiKt'<I  (o 
providf  for  tin-  filiiiK  of  .i  diiiiliiMtc  io|>\  of  tin-  ic|miiI  in  tliis  oIKn-.  whi'D-  tin-  reports 
should  111-  iivailiilili-  nl  all  linws.  (('.  S.  Morrill.  SuptTintcniii-nt  Caiifornin  Stnto 
rtiiri'an  of  ("riniinal    Id<>nlif)<-iition  iind   Invfsi  i;;«t  ion.  ^ 

<'iii/.tns  should  he  nqiiin-d  by  ihc  (jovrrnniJ-nl  to  jiivc  up  all  revolvers  and  pistols. 
Such  hrcarnis  should  Im-  in  the  eustod.v  «if  pence  oHieers  only.  Citizens  Khould  he 
alloweil  sliolunns  :ind  rifles  for  production  and  hunting  purposes.  Von  and  I  and 
other  peaceful  citizens  do  not  j;o  forth  with  rev<dvers  in  our  pockets.  It  is  the  roltlM'r. 
the  lutldiip  nitin  and  the  nuirilerers  that  carry  concealed  \vea|>ons.  ( K.  .1.  FitZKenihl. 
Superiiileiident    of   Schools.    KI    I>or:ido  ("nuntx.  i 


INTERMEDIATE    PENAL    INSTITUTION 

A  modern  reftirinalory  should  he  estahlislied  to  care  fur  lirsi  litne  nfTpiidtTs 
Wet  ween  the  ajjcs  of  '2\  and  .'id,  and  for  such  cases  hei  ween  the  a»;^s  of  IS  and  21 
that  are  undesirahle  for  the  Prestini  Sclicw)?  of  Iiidusfr.\.  ( ( ».  K.  t'losp.  Sin>er- 
iiileitrlonl.  I'resion  Schiifil  of  Industry.* 

An  intermediate  institution  hetwiM-n  the  I'n'stoii  School  of  InduKtry  and  San 
(juentin.  to  which  might  he  committed  .mmiur  mrn.  say  from  IS  to  .HO  ypiin<  of  a(ji». 
first  offenders,  who  are  heyoird  the  corre(-tive  infliience  of  sucli  an  iiisf ifiition  as  the 
I'reston  Scdiool.  hut  who  are  not  yel  at  a  point  where  they  should  l>e  sniijecied  t«i 
the  association  of  the  average  run  of  the  met)  in  the  stale  jirison.  (  K.  .1.  !<<Mi<lder. 
Supprinfendenf,  Wliiftier  St.ite  H(  hool. ) 

F''rom  my  experience  in  this  city,  which  h;is  nr)t  heen  particularly  extensive.  I 
feel  that  one  of  the  most  important  thin;;s  for  the  St.ite  of  California  to  do  at  the 
present  time  is  to  estahlish  addition:iI  institutions  for  the  care  and  correction  ol 
juveniles.  Time  after  time  we  h.-ive  juvenile  cases  tinit  ran  not  he  removed  from 
their  li:id  environment  until  llieir  anti-socinl  prnrlivities  are  developed  to  su«'li  )in 
exfent  that  it  is  very  diffKiilt  to  correct  their  lialtits.  (II.  .\.  Zink.  Chief  of  I'olice. 
Palo  Alto. » 

If  we  are  genuinely  in  rjirnesi  in  our  efforts  at  reformat  ii>n  .-is  to  the  (irsi  offender, 
we  oUK'it  to  li.Mve  a  jterial  institution  for  first  offenders  with  only  suthcieni  super 
vision  that  will  restrain  the  inmates,  with  an  ainnidance  of  vm-ational  work  with 
.-iKricuil  ural  pursuits  at  tire  head,  a  place  of  continement  where  t  liese  youuKslers 
may  work  <iut  their  own  moral  salvation,  tinder  a  just.  practic:il  and  humane 
supervision. 

I  am  convinced  that  the  ion^  adopted  tlieor.\  of  nonpuiiishnient  of  first  offenders 
has  lieen  fotaII.\  wronjf.  These  tirst  «iffensen  should  l»e  and  oujcht.  1  think,  lie  pun 
ished.  The  punishment  should  he  certain,  with  little  or  no  opportiMiiiy  fur  pmha 
tion   until   the  inmate  has  deserved   proltatinn   by  his  conduct   after  convi<-tion. 

The  very  fa<-t  that  the  first  offender  realizes  both  before  and  after  he  has  com 
mitled  his  first  offetiso.  th:it  he  will  be  dealt  with  very  leniently,  caunes  thai 
individual  to  he  careless  in  his  conduct,  and  he  will  easily  and  wiliiiiKly  take 
chances  of  committinir  crime,  realiziuK  llmf  his  youth  and  his  first  iiffense  will 
save  him  from  any  severe  punishment.  I  may  add  thai  for  .'i  |M>riiMl  of  ten  .\pars 
or  more  upon  the  bench.  I  have  relixiouxl.x  followed  the  theory,  that  the  first  offender 
coidd  and  wouNI  be  helped  to  chanice  liis  attitude  of  mind  from  that  of  a  criminal 
iH-iit  towards  a  law  abidiu);  and  moral  life.  I  am  <piite  confident  now  th.-it  thi^ 
has  luf'ii  -I  w  roll)?  anil  harmful  theory,  ns  my  e\|M'rieiice  shows  conclusi\ely  thai 
most  .'ill  offemlerf.  from  10  to  .'M)  years  of  a)te.  who  were  treated  as  first  offenders, 
ami  (crjinte«l  probali<iti.  have  n<»t  been  helpe<l,  but  ui>on  the  «-ontrary,  havi>  Imh-ohic 
confirmed  criminals.      (Win.   H.   I'llis.  .Tudre  of  the  Superior  Cotirt.   Hiverside.  t 

(fur  reform  schools  should  be  i;rad)><l.  .\s  it  Is  now  all  types  are  place<|  together. 
'I'he  fiction  of  jijce  which  allows  ki"^v  >•  "leii  t'>  be  iibiced  with  .\ounK  Im.vs  in  refonri 
schools  should  be  dfine  away  with.  1  mean  by  KT'i'lit't^  ''""'  'hep'  shoidd  be  som,- 
schools  for  very  younjt  offenders,  others  for  more  serious  cases,  .mmI  so  on  douii 
the  line,  and  that  there  shutild  be  a  rery  careful  study  by  jimjierly  trained  petiple  as 
lo  the  mental  condition  of  erimiiinl  attitudes  in  |daciiiK  lawbreakers  in  these 
schools.  (Mir  public  schoidm  are  carinK  for  many  boys  and  girls  for  whom  it  would 
Ih'  ruinous  to  send  to  our  prps«'nt  reform  scIlmjIk.  wlm  nndoubte<lly  woultl  be  mr 
reeled  ami  set  right  if  pro|»erly  handled  before  the>  break  out.  (Chas.  C.  Hughes. 
Su|MTinlen(]eiit   of   .Schools.   Sacramento.  ) 
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Tho  tirsi  svipgi'sl  ion  I  liiivc  I<>  iiiiikc  in  the  in«tt<T  of  n-diiciiiK  crime  in  ( 'nlifnriii.i 
is  the  r«>neiil  of  tlu'  ■' ln<l«'t«'rminiitp  Sentciu-c  I.iiw."  My  ♦•xiJfritMico  1i:ik  led  nic 
to  fn'liove  Hint  tluH  is  tlii"  strongt'sf  jilly  of  tin-  criiiiiiuil  in  Cnlifoniin  today.  Lf( 
llic  jndK<'  who  liiiK  lu'iird  all  tli«'  evidonce.  st-cn  tlw  prisonor  and  nljscivcd  his  <ondu<-i. 
iiM<l  who  knows  ail  s*irro»in<lii)K  ciifuinslaniM-s,  lix  the  niininuini  penally.  This  is 
not  oidy  juslic*'.  1(  is  coninion  s^'iiso.  {.Iiidjt«*  Tnttl*'.  SuptM-i<ii-  Jiidj;*'.  Ni'vadii 
C  'oiinty.  I 

Tin-  ;:i-iMl<st  ciirsi'  to  till-  s(a<f  at  this  liini-  is  the  iii<l»*teiininat«'  si-iilcnii-  law.  .Vs 
loiiK  as  tin-  law  admits  the  <-riininal  to  paroli'  tni<h'r  the  present  system  onr  state  will 
he  a  mecea  foi-  sueh  |M>i-sons.  I  am  of  the  lii'in  belief  that  if  the  indelerminale  Hen- 
l«'n<-e  law  was  repiniltHl  and  the  trial  jiid>;e  Kiv<'n  tiie  authority  to  pronounce-  the 
s4'nteni'e  to  Im>  served,  with  a.ssurance  of  its  service,  crime  would  (|e<-rease.  (.Iiimes 
!,.  Allen,  Superior  JndKe.  Santa  Ana.^ 

JURY    AND   JURORS 

.Amen«l  the  state  <'ou.sl itiitioii  so  tluU  three-fourths  c>r  tlie  jwvy  could  lelurn  a 
\erdi«*t  i»f  K»iilty  in  all  <-ases  involving  a  mi.sdemeanor  or  a  fclouy.  «'x-ept  wher<' 
I  he  punishment  is  <leath  ur  life  ijnprisonmeiit.  It  seems  almost  imiM-ssible  to  procure 
a  iiiiunimous  venljct  of  guilty  in  many  <'hsi's  where  the  evidence  is  flear  and  c-on- 
vin<-tnK  because  of  the  bias  or  piejiidice  of  some  jniar.  I  am  absolutely  4-ertain 
that  we  have  ha<l  huiiK  juries  in  this  <'ountry  because  .some  member  of  the  jury  was 
op|)ose<l  to  the  district  attorney's  otlice  from  a  iK>Iitic'al  viewjioint.  This  may  seem 
almost  im|M»ssible,  but  it  is  a  fact  uevertheless.  (Elmer  W.  Ileald,  Distri-t  Attor- 
ney.   Im|M-rial   Couuty.) 

I  think  that  the  failure  of  the  courts  can  b«'  traced,  in  niost  cases,  to  our  jiu-y 
system.  I  su)>pos<'  I  am  Knil'.v  of  near  Ueaswu  for  uiy  views,  but  would  like  to  Ke«' 
juries  abolished.  I  (|uite  iv>ali;«e  that  such  a  tliiitK  is  out  of  the  (luestion.  but  I 
do  l-H'lieve  that  tile  time  is  ripe  to  do  away  with  liie  absurdity  of  deuiaudinp  u  !()<» 
percent   UKreement  in  criminal  cases.      (  U.  F.  Fisher,  A^ssomblyiuau.  Carlotla.) 

First,  we  need  to  simplify  our  instructions  to  juries,  and  fix  it  so  we  uivd  iu)t 
fear  reversals  if  recpiested  instructions  aie  not  given,  proviiled  simple  and  under- 
standable instructions  are  given  detiiiiDg  the  crime,  degrees,  etc..  with  a  minimum 
of  general  instructions.  I  tind  these  confuse  goorl  jurors,  and  tend  to  make  them 
think  thej  are  being  reipiired  to  change  tlie  ordinary  \voi-kings  of  their  minds,  into 
some  te<^lnical  legal  jioinis  of  view.  whi<h  tlu-y  are  unable  to  follow,  iind  which 
iTsults  in  iioni'st  and  wcdl  meaning  jur<irs  lieing  misled  into  efforts  to  b<'  technical, 
with  wrong  results. 

Second,  and  ntxive  .ill.  we  need  to  proviih'  for  a  conviction  «\\  a  vote  of  Ihree- 
fourths  of  the  iiiry.  or  at  lens*  less  than  twelve.  .luslice  frecpienlly  miscarries 
throut;h  <»)ie  obstinate,  prejudiced  or  dishonest  juror.  (Ch.is.  1{.  Harnard.  .fudge 
of  Superior  ('oiirt,  Fresno.) 

1  feel  that  a  threi'-foiirths  verdict  by  a  jury  in  misdemeanors  not  in(liclal)le 
uould  Im'  of  advantage,      (James  A,  Nutting.  Districrt  Attorney,  Lassen  Conuty.) 

I  iH'lieve  that  in  most  of  our  counties,  the  jurors  are  .selec-ted  as  in  Kern  ('onnt.v: 
th.-it  is.  by  the  names  Ix-ing  selected  by  the  Ixtard  of  supervisors.  \\'e  find  that  each 
memlM'r  of  the  board  submits  l.'tO  names,  giving  the  names  of  those  who  ask  to  be 
I»bu'«><l  on  the  list  an<l  omitting  iho.se  who  have  asked  to  1h'  excused  from  jury  dtit.w 
The  large  nundMM-  of  names  an'  selected  at  random  from  the  voters  list  of  «'ach 
supervisorial  district,  in  this  wa.v.  we  sometimes  get  jurors  of  poor  s'aiiding  in 
I  lie  comiiiiiiiity  and  incidentally  sometimes  those  who  are  blind  or  deaf  and  dumb 
and  in  other  respects  totally  incom]>etent  to  serve  as  jurors. 

Inasmuch  as  the  pur]>os<>  of  all  our  re<,'ent  legislation  seems  to  be  to  make  punish- 
ment more  certain  in  order  to  i-e<luc«'  crime  in  California,  I  think  we  should  be  more 
careful  in  the  selection  of  thosi'  upon  whom  the  burden  is  placed  to  ultimately  enforce 
the  law.  My  idea  in  amending  this  se<-tion  is  to  provide  for  the  selecting  of  tfial 
jurors  by  the  clerk  of  the  suihmiih-  court  nnrler  the  ininiediate  snpervisi<jn  of  the 
jndge  or  judges  thereof.  In  this  way  we  can  obtiiin  jurors  of  .-i  much  higher  charac- 
ter and  thus  eliminate  the  element  of  politi<-s  as  practiced  under  the  present  system. 
I  Kay  Hailey,  District  Attorne.x,  Kern  ('oiinty.  i 

Do  away  with  the  jury  system  entirely  and  leave  the  matter  of  adminisi  rat  ion  of 
criminal  law  up  to  a  judge  or  three  ju<lges.  This,  of  course,  will  never  come  to  pass 
during  our  time  but  1  am  satisfied  if  this  were  done  the  commission  of  crime  in  (^ali 
foriiia  Would  be  cut  in  half  within  thirt.\'  (hi.\s.  So  long  as  those  cases  must  be  trii-d 
before  a  jur.v,  the  rule  should  be  the  same   in  a  criminal  case  as   in  a   civil   case  and 
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■  line  of  the  twelve  should  be  iilile  to  render  a  verdict.  This  in  itself  wmild  be  a  {re 
inendouH  Improvement  upon  the  present  system  and  would  do  away  with  a  lot  of 
the  evils  we  have  ni»w  to  contend  with.  (  I.ilburn  (;il).siin.  District  Attorney.  .Mendu 
rino  Ciiunly.  i 

An  amendinent  to  the  laws  relatiiiK  to  the  e.\emi»tionH  of  jurors  to  (he  end  that  n 
large  numl)er  of  very  valuable  citizens  w  iio  are  excused  front  jury  duty,  may  bf 
(•oniiH'lled  t()  serve.  In  other  words  at  this  time  a  Kieat  many  men  of  wide  business 
e-xperience  and  judgment  never  wrve  upon  juries  be<-ause  the  laws  are  so  lax  as  \<> 
exemptions  that  they  forget  their  duties  as  citizens  and  are  excused  fmm  perfoiinin« 
their  duty.      (II.  L).  Burroughs,  Superior  Judge,  I.4is8en  County.  I 

Tiie  1!)27  legislature  gave  us  a  grxnl  system  of  criminal  proce<iuie.  but  we  si  ill 
have  with  us  the  jury  that  disngrees  in  sjiite  of  clear  an«l  convinciiig  testimony. 
This  is  especially  true  in  misdemeanor  cases.  1  Inive  talked  with  obstinate  jurors 
who  have  told  me  that  the  defendant  was  guilty,  but  he  was  afraid  the  judge  wotdd 
imiM)se  excessive  inmishment.  and  for  that  reason  the  juror  did  not  vote  for  n  verdict 
of  guilty.  Mjiiiy  times  I  have  seen  juries  come  from  (he  jury  room  and  ask  (he  judge 
what  the  i)unishment  wotdd  be,  in  ease  of  guilt.  It  does  no  good  to  tell  the  jurors 
that  they  must  not  consider  the  (luestion  of  punishment  in  an-iving  at  tlwir  verdict, 
for  they  will  consciously  or  unconsciously  ignore  stich  an  instruction.  For  that 
reason  I  would  suggest  that  the  law  be  changed  so  as  to  allow  the  court  to  advisi- 
the  jtiries  of  the  m.-ixiniuni  jind  tiiinimum  iiunishment  allowed  by  l;iw  in  misdemeanor 
cases,  and  then  let  the  juries  fix  the  )iunishinent.  (Mason  Hailey,  District  Altorm-y. 
.Mad«  la  Cotinty.  p 

My  suggestion  to  im|»rove  adininistrntion  of  Cnlifornin  justice  and  re<luci'  i-riinr 
in  California,  is  to  adojit  either  a  five-sixths,  or  threef<uirths  jury  verdirt  necessary 
for  convi<'tion.  This  would  prevent  some  individual  person,  through  ni.-ilice.  ill  will. 
corrui>tion  or  otherwise,  from  defeating  justice,  either  on  the  part  of  the  prosecution 
or  the  defense.  If  it  should  be  dceme<l  necessary  that  twelve  juMple  should  concur 
in  the  person's  guilt,  then  this  could  be  met  by  having  fifteen  jurors  with  twelve 
nec<>ssary  for  conviction,  which  wouNl  be  .a  four-fifths  verdic't.  or.  the  eoncurn'nce  of 
twelve  persons.       (.less  Ilessjon.   r)isfri<'t   .Vttorney.    In\(>  County.) 

JUVENILE    DELINQUENCY 

My  own  pers«»nal  oi)iiiion  is  that  the  i)resent  crime  wave  as  it  is  geuer.illy  referred 
to  is  to  a  large  extent  due  to  the  lack  of  parental  control  of  children  and  the  break- 
ing down  of  tlo'  home  ties.  I  am  of  the  opinion  also  lli:it  there  lias  never  be4>n  a 
time  in  the  history  of  the  world  when  y<oing  jieople  were  sidiject  to  .as  many  tempta- 
tions as  today,  and  yet  the  influence  of  the  home  is  constantly  detlining.  I'racticnlly 
all  of  the  so<'ial  activities  of  the  younger  gineralion  are  outside  of  the  home,  without 
any  proper  suj)ervision  or  restraint.  We  are  living  at  a  tremendous  jiace  find  in  an 
age  of  luxtiry.  which  is  turning  (he  hea<ls  of  the  older  people  and  h.aving  its  influence, 
of  course,  upon  the  younger  generation. 

.\nothcr  cause  of  juvenile  deliiKinency  and  astounding  criminal  situation  with 
respect  to  llic  .\oiing  men  and  l>o.\.s  of  this  age  in  iny  jiulgment  is  the  lai-k  of  religion^ 
training.  So  far  as  I  have  Immmi  able  to  discover  there  is  no  insti(u(ion  odier  (ban 
(he  chur<-h  which  can  and  «loes  inculcate  ihe  mor.il  virdies  and  fun<lainental  priioiples 
of  right  living:  and  still  .attendance  at  our  cliur<'hes  and  r«'ligioiis  m«'elings  is  declin 
ing  to  ail  alarming  extent.  The  young  people  are  not  assiM-iating  themselves  witli 
the  Sunday  .s<-hooIs  and  i-hurches  as  in  the  previous  generations,  and  many  of  oni 
chunhes  are  at  the  point  of  closing  their  door>*.  I  feel  that  we  nei-d  a  revaluatioi 
of  ri-ligion.  but  I  do  not  see  how  either  of  these  lemedii-s  can  be  a|iplied  by  an> 
Vlier  means  than  edueatiou   of  the  people  generally.      It    is   m<iie   important    to  ntaii 

he   MMMig  1 pie  out    on   the  right    tra<k   than   to  ntteinpl    to  reform   them   after  llie\ 

have  gone  wrong.      (.lames  C.   Myers.  SberiflT.  San   Diego  County! 

I  further  believe  in  the  stri<'tes(  and  most  rigid  surveillance  of  pool  roonis  aiMJ 
places  where  young  men  are  incline<l  (o  congregate.  In  surdi  jibK-es  they  l>ei-onie 
loose  in  their  habits,  lose  respe<'(.  absorb  a  gambling  instinct,  and  while  there  is 
nothing  really  crimin.al  abotit  sinh  things,  nevertheless  through  adverse  cireiim 
stani-es  resulting  from  g.imbllng  at  such  places  or  loss  of  time,  hence  lo-s  of  earning*-, 
on  account  of  time  s|)ent  at  such  places,  they  may  e.-isily  be  encouragisl  by  force  of 
sheer  circumstances  to  commit  their  first  crime,  slight  thoiigh  it  may  be.  but  a((rac 
tive  and  leading  to  worse  offenses.      ( I'eter  (CHrieii,  Chief  of  Police,  San   Ilafael.t 

Of  course,  we  till  know  (hat  Young  .\merica  is  being  neglee|e<i  in  the  homes  toda.A  : 
the  youngsters  are  looking  for  thrills;  if  I hej   do  not  find  them  ii4  one  direction  they 
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seek  uiKitlicr.  and  nmv  not  alwn.vs  stop  at  llu'  <laiiK<'r  liiu'.  It  has  lyccn  sunK''*''<'<l 
that  tlio  school  torin  should  lie  Icnutlifiiod  ;  tliat  some  methods  shoidd  Ix'  found  to 
occupy  tlie  yoiniKstors  during  vacations;  in  rural  coninuinitics  work  is  found,  but  in 
cities  like  Pomona,  for  instance,  it  is  different,  and  on(>  great  prol)leni  is  what  to  do 
witli  the  .Youngster  during  vacation.  The  average  boy  or  girl  is  full  of  pep.  and  if 
they  have  nothing  to  do,  they  are  likely  to  get  off  on  the  wrong  foot.  Most  of  our 
criminals  are  young  boys.  Are  we  on  the  right  track  in  .sending  them  to  the  pen, 
for  their  first  mistake?  Would  it  not  be  better  to  have  some  institution  where  an 
effort  could  be  made  to  give  them  another  chance,  and  not  throw  them  in  with 
hardened  criminals?      CCadel  Taylor.  St.ite  Senator.) 

In  my  opinion  the  two  jjrincipal  causes  for  juvenile  delin(iuency  have  been  caused 
by  legislation  along  labor  lines  and  school  laws.  Both  of  these  forces  are  now  so 
well  established  that  it  would  take  courage  to  try  to  take  away  any  of  their  powers. 
T'nion  labor  restrictions  placed  on  the  number  of  apprentices,  have  kejjt  many  boys 
from  learning  useful  trades:  have  forced  many  into  occupations  that  are  not  con- 
genial and  robbed  them  of  the  feeling  of  self  dependence  that  is  the  foundation  of 
good  citizenship. 

Boys  from  grammar  .school  arc  forced  to  pass  several  years  in  high  school  regard- 
less of  their  inclinations  or  ability.  Those  that  may  have  made  good  craftsmen,  and 
not  scholai-s.  have  been  imbiied  with  ideas  that  conflict  with  the  opi^ortunities  offered 
them  after  the  school  is  finished.  The  result,  in  most  cases,  is  to  turn  out  a  high 
grade  of  servants  for  corporations,  or  failing  to  secure  a  position,  a  lot  of  boys  with 
high  ideas  and  no  jobs,  deitendent  on  n  father  who  may  be  a  section  man. 

But  the  main  thing  that  caused  juvenile  delinquency  is  the  lack  of  opportunity 
our  boys  have  to  develop  initiative.  Things  are  made  too  easy  for  them  dui-ing  the 
time  they  attend  school,  and  then  they  are  thrown  out  in  the  world  without  means 
of  or  qualities  to  live  on.  Their  ambition  has  been  (pienched  to  an  extent,  and. 
having  been  used  to  the  comforts  of  life,  still  crave  them  and  will  not  give  them  up. 
(James  Ti.  Richarson,  Probation  Officer.  Shasta  County.) 

LAW    ENFORCEMENT 

Knfor<-e  the  law  as  written  ;  contiiic  coiiiiironiises  to  such  cases  as  are  pi()vi(l(>d 
for  in  sections  1377  V\~0.  Penal  ("ode.  Do  not  en -ourage  district  attorn<'ys,  justices 
of  the  ix-ace  and  officers  of  the  peace  to  judge  as  to  the  merits  of  the  law.  A  stiict 
enforcement  of  an  objectionable  law  will  lead  to  its  abolishment.  (W.  A\'.  Sublett. 
Sheriff  of  Shasta  County.) 

MARRIAGE   AND    DIVORCE 

In  a  small  community  where  one  has  the  oi)portunity  to  know  the  entire  jiopu- 
lation,  to  .see  the  growth,  development  of  the  individual,  jierceive  his  and  her  defects 
physically  an<l  mentally,  and  finally  to  hear  of  the  union  of  two  unfit  )>eoi>le  to  m'O 
brought  into  the  world  a  child  that  will  develop  into  another  chai-ge  uixin  society  ; 
to  ine  here  is  the  start,  the  groundwork  for  an  improvement  in  economic  conditions, 
to  say  nothing  at  all  of  all  the  other  phases  of  social  welfare.  (W.  C.  Rhodes. 
Sheriff  of  Mailera   County.) 

People  mai-ry  tixlay  through  the  medium  of  mere  fancy  or  sexual  gratification, 
without  serious  consideration  and  res))ect  for  the  marriage  vow  ;  and  children  are 
l)<>rn  wiMiout  any  preparation  on  the  part  of  the  i>arents  to  receive  them  or  care 
f<n-  them  :  aufl  children  do  not  enter  into  the  daily  program  of  the  home. 

That  the  youth  of  today  is  consiflered  of  little  importance,  and  is  not  trusted  or 
allow  (MJ  to  |M-rform  those  duties,  wheic  such  duties  i-ecpiire  those  ]>erforining  I  Iumu 
lo  Im'  conipetent.  responsible  and  trustworth.v.  ^Ve  are  convince<l  that  we  are  in 
need  of  legislation  that  will  help  to  establish  homes,  in  the  full  sense  of  its  meaning 
;in«l  thai  tlir>re  should  l)e  proper  evidence  submitted  lo  establish  the  justice  of  tin' 
mairiag* — that  th«)se  marrying  shouhl  be  mentall.v.  moi-ally  and  physically  fit.  (  W. 
H.  Young.  Proi)ation  Dfficer.  S;in  .loaipiin  County,  i 

MOTION    PICTURES  AND    NEWSPAPERS 

The  fault  is  not  in  the  laws  or  the  judges,  but  in  my  oi)inion  the  fact  that  news- 
lia^H-iH  are  coustauliy  making  heriM's  of  all  criminals  in  major  crimes,  playing  them 
up  on  the  front  page  head  lines;  this  appeals  to  the  young  boys,  and  T  believe  is 
the  forerunner  of  many  ci-imes.  .Vlso  the  moving  pic-ture  )>lays  are  featuring 
gun-play  in  many  productions,  and  the  bo\    leaves  the  picture  show  with  a  hankering 
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to  Im-  a  Ikm'i).  hikI  all  tliat  is  left  for  liiiii  to  <lo  i^>  to  piirchuhc  a  gun  aud  start  on  ihp 
road  to  baiiclitt-y.  Hoys  of  this  day  and  ajfo  (ht  not  liave  tlio  opiwrtnnity  to  extend 
tlienisflves  by  linntinK  and  roaming  tin-  wilils  as  ctinld  have  Ix-en  twenty  years 
Hgo,  owing  to  the  eniToai-hinent  of  civilization,  and  the  l)oy  luituially  is  looking 
for  excitement  and  with  the  above  encouragement  of  picture  shows  and  newspap<'is 
he  is  led  astray.      (J.  V.  Henry,  Chief  of  I'olice.   Kedondo   Heach.  I 

The.s«'  de'eriorating  intl\iences  are:  the  daily  "fuuny  slieel,"  the  .serial  storie.s 
in  the  newspapers,  ancl  the  general  type  of  moving  picture  show*;.  There  should  be 
a  law  against  admitting  childi-en  under  a  certain  age  to  certain  picture  shows. 
(.Minnie   .M.   (ira>.   Sutler  County    Su|)erinten(lent    of   Sc-liools.  I 

I  tliiiik  the  glorification  of  crime  and  misconduct  iuis  gone  too  far.  The  practice 
of  the  press  in  referring  to  the  des|M(ih'rs  of  iiuuuins  as.  "Iteautiful  love  bandits." 
and  of  r<'ferring  to  tliose  who  hold  up  banks,  tilling  stations,  drug  stores,  etc.,  as, 
"Heautiful  bandit  tpieeiis,"  aud  similar  liigh-souiuling  words  and  i»hras<>s  us)"*!  to 
described  cheap,  tawdry,  piacli<*ally  worthless  bums.  tlue\es.  cullhroats,  inunlerers. 
is  a  piactitv  which  is  growing  and  which  throws  a  glanumr  of  ronuincc  and  <-liMrm 
aroun<l  <-rinie.  whicli  misleads  our  imnuiture  boys  and  girls.  (.Mark  KejtiH'l,  SuiK?riu- 
tendeiit   of  Sc-hools,   l/os  Angeles.  I 

PAROLE 

The  methods  of  jtariile  :in<l  parole  supervision  from  penal  and  correctional 
institutions  are  in  jietnl  of  carefid  study  and  revision.  At  the  present  time  pun>le 
methods  are  entirely  t<M>  nuH-hanical.  I'artde  fnuu  penal  and  corre<'iional  institu- 
tions should  follow  a  careful  study  of  each  individual  ca«e  by  per.>ions  comiietent 
to  pasH  upon  the  intlividual's  tiinvss  to  return  t<<  society.  Th«  length  of  stay  in 
the  institution  shonid  not  be  the  (h-lermining  fnetor.  .Many  pK.\chopathic  criminals 
that  are  now  released  on  pamlc  from  prisons  and  reformatories  should  be  retainetl 
ind(>tinitely.  I'robably  more  careful  segregation  of  various  types  of  prisoners  is 
necessary  before  scienlitic  parole  and  par<de  supervision  can  be  acciunplished. 
( ( ).  II.  Close,  StiperintiiKh-ni  of  I'lestoii  School  of  Industry. I 

The  parole  system  is  good  but  paroh's  are  now  issuifi,  in  n  great  numy  caws, 
because  of  the  oven-rowdeil  conditions  of  our  state  prisons  and  reformatories. 
(J.  C.  Kaldwin,  Chief  of  l'oli<i'.  Marysville.  i 

More  severe  sentences  on  proven  crimes  and  abolishing  to  .-i  cert.iin  extent  thi- 
l)reseiit  pande  system  in  regards  to  hardened  criminals,  as  thi'  hardened  ciiminnl 
when  paiided  will  not  obtain  work  owing  to  the  existing  conditions  of  employmeni 
and  h.-iving  heard  and  seen  nothing  but  arguments  on  this  subject  for  some  litnc. 
will  sliji  into  the  same  old  rut,  even  :it  times  resorting  to  gun  play  to  obtain  his 
desires,  under  extenuating  conditions  the  jHirole  of  the  previously  lerine«l  <-onvict 
is  justified,  but  only  in  rare  cases.      (  U.  1,.  Hastings.  Chief  of  I'olice,  Watsonville,  I 

A  defendant  convicted  in  a  criminal  c:isc  does  not.  expect  to  spend  u  very  con- 
siderable part  of  his  sentence  in  a  p<-nal  institution,  and  in  tiie  past  many  have 
been  released  up(ui  |mroIe,  that  have  proven  themselres  both  before  and  after 
sentence  hardened  <rimin:ils.  I  believe  that  the  tri:il  ju<lge  shoidd  have  a  voice 
In  fixing  the  sentence  of  the  defendant  and  fixing  the  actual  time  which  he  must 
serve,  anil  also  hhoiilrl  be  retpiired  to  pass  upcm  the  paroles  of  those  whom  he  lins 
senleiKcd  to  the  penitentiary.      ( K.  J.  Alaiks.  Superior  Ju<lge.  (»r,inge  Counl.\.l 

I  feel  thai  it  would  be  useless  to  improve  our  administration  of  criminal  justice, 
until  our  iiarole  syst«Mii  in  ehangetl.  <  liir  l.-jws  are  all  right,  and  .•ir»'  justly  admin- 
istereil,  but  to  my  o)>iiiion  there  is  too  much  infiueii<-e  and  pressure  bronchi  (o  bear 
u|M»ii  our  oHicprs  and  courts,  towards  getting  a  man  on  probation  ulio  has  l»een 
*invicted  of  a  <fime.  In  nuiny  cases,  1  contend  that  if  a  man  knew.  l>efore  com 
nilting  some  mitnre  of  crime,  that  he  «otdd  absolutely  U*  sent  to  (irixon.  if  con- 
»icted.  that  he  woubl  hesitate  before  ciunmitting  any  ofliMise  against  tli<'  la«s  of 
onr  country.      (  I-.  C.   Rogers,  Chief  nf  l*olii-«',  Santa   Ana, I 

Another  suggestion  woidd  be  that  our  parole  system  is  overworketl  and  to  a 
great  extent  is  a  fon-e.  Wo  are  constantly  Ix-ing  brought  fac«'  to  fai-«-  with  its 
failure  in  nniny  cases.  .My  experience  also  has  taught  me  tliiit  our  state  institutions 
are  overcrowded  and  pande  is  given  manx  times  more  to  nnike  r<Muu  for  new 
inniiites  than  the  nterit  of  the  c-ase  would  warrant.  This  is  positivel\  true  of  the 
parole  system  of  the  I'reSton  School  of  Industry.  The  Whittier  Stale  Scdiool  is 
al.so  crowded  jind  a  waiting  list  exists  at  all  times.  (C.  \V.  .Mathews.  Chief  rioba 
fion  Officer,   lliverside.  ( 
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TIi»'  paiiilf  l)(»nr<l  at  tin-  slali"  prison  should  lie  loniix'srd  of  tin-  waid-ii  and  live 
.  tlHT  i-MprestMitatives  of  the  differonl  sliciifl'  and  polid-  <l(>i)artnu-nts  thr(iu;:hoiit 
ilit>  sljitc.  who  arc  trained  in  thi>  liandlinj:  of  criininals  and  km^w  their  habits 
thoroughly  and  are  not  easily  inHueiu-ed  by  st-iitinienial  people  who  believe  that 
(veryhody  should  be  released  immediately  afier  entering;  iiiison.  I-'or  iiisiance,  the 
xvarden  couhr  be  chairman  ami  the  following:  aitpojnled  as  members:  Chief  of  Detec- 
tives of  S;in  Francisco,  Sheriff  of  S:in  Dieyo.  Chief  of  Hetectives  of  Los  Angeles. 
Chief  of  Police  of  Fresno  and  the  Sheriff  of  Sacramento  county,  or  any  such  line-uii 
from  whatever  part  of  the  State  thouulit  b;st.  in  order  to  identify  and  properly 
handle  criminals  from  whatever  county  Ih-y  might  ccme.  This  system  of  handling 
criminals  has  a  very  great  tendenc.\  to  discourage  law  enforcement  olhc.'rs  and 
make  them  really  believe  that  their  efl'orfs  arc  not  ai)preciated.  Crime  has  donbli'd. 
n-ipled  and  tiuadnipled  under  this  system  of  lenient  handling  of  criminals  during 
the  last  twrnty-tive  years  desjiite  the  fait  that  wc  now  have  tin-  bes;  (uva"'>'-<'''- 
most  intelligent  ami  eHicienl  social  service  ageiuies,  ilie  most  eliicient  and  l>eKi 
organized  school  attendance  agencies,  the  best  in-gani/.ed  and  most  efficient  probation 
ileparlments.  the  best  oigani/.ed  and  most  ethcient  police  dep.irtinenis  ainl  sherifl' 
'lepartmcuts.  the  best  criminal  judges  and  the  most  eliicient  prosecutors  that  w  c 
h.ive  ever  had  in  the  liistorx-  of  the  country. 

Von  are  perhaps  aware  that  the  state  prison  boards  throughout  the  country  Imve.  in 
iiiosl  cases,  made  the  minimum  sentence  the  ma.ximum  which  the  prisoner  is  com|)elled 
ii>  s<'rve.  either  legally  or  otheiwise.  as  the  case  may  suit  tlu'ir  sentimental  whims. 
Moat  of  the  state  ])rison  boards  throughout  the  United  Stat«*M  are  honest  and 
splendid  men  and  capable  of  hamlling  the  institutions  from  an  e;'i)nomic  standpr)int 
but  are  totally  unfit  from  training  or  exiierieiice  to  judge  d.timerotis  crimimils 
and  intelligently  fix  the  length  of  their  tern>s  in  prison.  There  are  many  men 
of  this  <lass  who  are  strictly  hoiU'>-i  and  coidd  not  be  approached  from  a  monetary 
standpoint,  but  there  is  not  a  man  Inlding  this  position  in  tin-  I'niteil  States  who 
can  not  be  reached  from  sympathy  and  inlluence.  and  this  is  being  done  exeiy  day. 
(<".   II.   Kelley.  Chief  of  Police.  Pasadena.  I 

Thi'  matter  of  jnirole  from  prison,  particularly  the  case  with  Aviiich  i>arole  is 
obtained  and  which  leads  the  r-riminal  to  feel  that  it  is  a  good  gamble  whether  or 
not  he  will  be  punished,  is  a  matter  which  should  be  also,  in  my  opinion,  taken  into 
i-onsideration.  I  km)w  as  one  who  has  intimately  handled  liuiuli-eds.  if  not  tlKuis.iinls. 
f>f  adolescents  that  the  feeling  is  entirely  too  i>re\;ilent  that  they  will  tak(>  a  ciiance 
they  may  not  he  catight.  if  they  are  tiie  |)unishment  will  1)e  mild  or  they  will  be 
))lac«>d  on  parole  and  given  jinother  chance.  (David  E.  Alartin.  Superintendent  of 
Sch<M>ls.  .Mameda  County.) 

California  has  an  extensive  pari>le  system.  I  bcliexe  in  the  i)arole  system.  I  am 
.•<ure  that  it  has  done  a  gre;it  good,  ami  that  to  abandt^i  it  would  be  to  drop  at  least 
a  thousand  years  in  human  progress.  To  my  wny  of  thinking,  we  need  to  imiirove 
rh«'  parole  system.  To  put  the  highest  type  of  men  an<l  women  in  charge  of  it.  To 
pay  them  ade<iUiUely.  and  to  hold  them  to  a  very  high  standard  in  the  perform. in«-c 
of  their  official  duties.  Society  can  not  escape  its  sh.ire  of  blanie  in  the  murder  of 
-Marion  I'arker.  If  a  proper  re<'oi-d  and  conjparisou  of  the  finger  prints  of  the 
paroled  Hickman  had  l)een  made,  he  woh1<1  never  h.ive  had  opportniiity  to  murder 
Maricm  Parker.  ()\ir  parole  system,  our  probation  system,  sh(ud<l  be  so  highly 
developed  that  whenever  a  boy  or  a  girl,  a  man  or  a  wonuin  is  put  on  luobation  ami 
gi\en  parole,  the  authorities  shall  have  his  complete  criine  history  at  their  disposal 
.Mid  sh.ill  know  exactlx'  what  type  of  wrongdoer  is  being  sent  nut  on  parol(>.  So(  iety 
cjin  not  afford  to  spenri  millions  of  dollars  in  an  atteni|it  to  ;ibate  crime  .-inil  then  put 
criminals  into  tlie  hands  of  men  and  women  who  are  not  of  the  highest  type. 
(Mark  Keppel.  Superintendent  of  ."Schools,   l.os  .\ngeles.  ) 

While  17('T  pi-isoners  were  i)aii>1ed  <luring  the  bienniinn  ending  .Tuiu»  .'!(>.  P.tlKI. 
new  crimes  were  ci>mmitted  by  'J)S  i>aroled  jiersons.  They  m;i.\'  not  ;ill  luive  bcm 
•  •lit  (if  (lie  p:nti'ular  1707  so  panded.  An>liow  ,is  a  generali/.-ition.  I'lS  prisoners 
were  ]>aroled  out  that  should  not  h.-ne  been  :  1'_'.77  per  cent  of  mistakes  in.-ide.  That 
is  not  a  record  for  the  State  Hoard  of  IVison  Directors  to  lie  proud  of.  (  .\.  ,1. 
Pillsbury.  l?erkeley. ) 

The  history  of  crime  today  is  bricHy  this:  The  criminal  is  probationed  fii-^t;  then 
.•mother  outbreak  of  his  crimin.il  propensities  calls  for  trial  and  the  carrying  of  the 
case  to  the  various  courts:  finally  lie  is  sent  to  jail,  or  possibly  lo  prison,  perhaps 
for  life:  then  there  must  In-  resist. •nice  to  prison  riots  in  which  he  part i<^iiiatcs.  or 
luirsiiit  of  him  when  In-  escapes:  linally  comes  ;i  partde  and  the  crimimil  is  at  large 
to  begin  nil  over  again  the  enacting  of  his  drama  of  crime.  To  sum  up.  tin-  trial  of 
any  i-rimimil   shoulil  be  speerly.  conviction    iiievll:ible.   seiitenci"   nnesi-upMble.    with    no 
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piirolc,  and  all  tliis  for  jiiNt  out*  |)iir|H>M',  tin-  prottH-iimi  »(  siK-i<t\.  \\'lii<'li  is  more 
>'iiliial)l<\  sucii't.v  ur  tlu'  c-riniiiial':'  (Svisnn  I)i>rs«>y,  Siip<>riiit<>iidfiit  of  ScIukiIs,  Ja>h 
Angpl«*8. ) 

PERJURY 

T'TJiiry  is  all  r<M»  <'oiiiin<>ii.  ami  is  pradifiMl  hy  ilffciulaiiis  aixl  wiliit'ssi's.  < 'oii- 
victions  for  this  oITohhc  are  most  difficult  to  H«'<*urt'.  If  soiih-  moans  ••ould  Im-  doviwd 
to  fi'wf  jiids;<'s  more  Kiimmary  powt-rs  lo  deal  with  this,  at  li-asi  to  tin-  cxtoiit  of 
phiciii;:  llinii  in  jail  or  on  hcaxy  I'ail  until  actions  could  he  started,  the  jtractico 
nii;:ht    lie   Irssened.     (( 'lia>>.   U.   lVaiii:ir<l.    Siip'rinr  .IikIu'i-.    Fresno  ("iiinly.* 

POLICEMEN 

J'!ntran<-<'  re<|iiiremen:s  for  |M>lice  ndirers  shouiil  tie  raised.  In  oiher  words,  llie 
inte|lii;en<-.'.  cliaraeter.  and  trninin;;  for  |M)li<'enieii  slionid  he  nuic-h  liiKhrr  than  lli<' 
;i<-ce)iie(l  standards  of  today.  No  person  should  he  permitted  to  e.xen-ise  the  function 
<  f  piilicr  olticiT  \intil  lie  has  liad  at  least  one  year's  trainin::  in  a  recniit  sclioed. 
(AiiKUst   Vullmer.  Chief  ..f  IN.licr.   lierkeley.) 

l-'or  this  army  of  lialf  million  enu';me<l  in  crime  prevention,  detection,  and  tr<'iil- 
meat,  there  is  no  professii.iial  trainin;;  worthy  of  the  name.  The  jwdiiH'  in  par(i<-iilnr 
are  selecte<f  from  sranmiar  s:rades  and  dejuMident  for  tlieir  offioi-rs  almost  entin-ly 
iipiin  di'velopment  from  within.  Imagine  the  army  without  its  West  Point,  tlv 
nax-.v  without  its  .\nnap(dis.  hna^iiie  either  without  the  additional  materi;il  drawn 
from  the  universities  and  rolle}:es  anil  normal  schools.  Ima^riiie  any  well  develo]MMl 
husiness  «iilionl  its  niiciens  of  men  tiaiiied  in  lilieral  arts.  te<linoli';;y.  ami  husiness 
administration.     (.\.   M.   Kidd.  Professor  of  Law.  Tniversity  of  California.) 

The  organization  and  e<|uipinent  of  our  jwdice  ilepartinents  liave  not  kept  pace 
with  the  increas4-d  s|M*ed  and  stimulation  of  modern  society.  There  slinnld  he  a 
careful  sti;dy  of  the  whole  situation  and  a  car'-ful  determiimtion  of  the  <-haracier 
of  intellect  and  ph.\'siipn'  and  moral  outlook  re(|uiri><l  in  a  police  othcer.  the 
improvement  of  the  morals  of  the  iM>rsonnel  of  exis-tinc  iioli<-e  fonn-s.  and  all 
modern  ei|uipment  that  would  exix-dite  the  dete<'tion  and  capture  of  criminals 
slioulrl    he   furnished.     (Susan    M.    Dorsey.    Supi'i'inti-ndent   of   Schcwds.    Los   .\nceles.  I 

POLICE   COURTS 

A  ;;reat  ditlicull.\  at  the  present  time  lies  in  the  police  courts.  .\  police  ollicer 
is  unwilliii;:  to  make  an  arrest  e.xcept  in  a  very  flagrant  case  for  the  reason  that 
he  will  prohahl.v  !>•>  (iilled  on  to  attend  <'ourt  day  after  <hiy  and  at  last  t<i  find  the 
case  dismissed.  After  a  few  experiences  of  this  kinrl.  an  oftif-er  is  not  likely  to  Im- 
very  efficient  in  enforciiiR  obedience  to  law.  .\  cursory  review  of  the  flis|M)>ition 
of  arrests  made  shows  that  <*-er  ei;:lity  per  cent  are  turne<l  loose  withnui  jienalty. 
In  practicall.v  exery  one  of  these  cases  ;in  olTeuse  has  been  committed.  jKissibly 
a  trivial  one.  frecjuently  a  s<>riouK  one.  and  yet  no  punishment  is  exa(^e^l.  We 
could  hardl.v  think  of  a  belter  system  for  the  <levelopmeiit  of  a  criminal  ehiss  and 
the  encouragement  of  their  activities.  Between  the  indisposition  of  the  police  to 
arrest  and  the  refusal  of  the  polii-e  courts  to  sustain  the  arresting  officer,  the 
<dinneeK  are  vastly  in  f.ivor  of  the  olTenfler.  (  K.  A.  Wahiitt.  Kxecutive  Secretary. 
( 'ommonwi-alth  Club.  ) 


POLICE   ORGANIZATION 

Provision  should  Iw  niade  to  sejiarate  the  duties  assif^ned  to  heads  of  larjie  poli<T 
organizations.  The  police  (irgani/.'ition  as  su<-li.  should  not  be  required  to  jfive 
attention  to  vice  <ir  trallic  i»ruhlems.  A  .separate  confession  for  traffii*  and  still 
another  for  vice  should  be  orKani7.e<i.  and  the  men  selected  to  perform  the  duties 
of  traffic  <>fficei"s  or  vice-iimt rol  offici-rs  should  have  n<ithinK  to  do  with  other  [xdice 
matters.  I  shall  n<it  dwell  u|Min  the  reasons  for  this  separation  of  duties  at  this 
time;  they  must  bi-  appari-nt.  h"i\v«'ver.  to  e\-ery  man  who  has  obser\<'d  the  failure 
of  large  pfdice  <lepartmeuts  to  function  efficiently  in  (-"immunities  they  serve.  Police 
commissions,  public  sal'et.x  commissioners,  and  othei  uninforuD-d  indivitluals  or  groups 
should  be  eliminated  and  the  responsibility  of  control  of  the  department  plac<'d 
upon  a  single  trained  police  official,  namely  a  commissioner  with  large  |K)lice 
experien<e.  who  would  be  directly  responsible  to  the  mayor  or  city  managi-r.  In  some 
of  our  cities   the   chief  of   police   will    take   the   place  of  a   comtnissioiier.      {.\uKUst 

Vollmer.    Chief   of    Poli.e.    Herkeley.l 

In  Kuropean  (muntrics  thei-e  is  n  ministry  of  justiie  with  i-onsiderablc  jtowers  of 
c«mtml   over   the   entire  army   euKaged    in    the    war   against    crime.      In    this   country 
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most  olliciiils  iirc  t'li-ct»>(l  and  rt'siMnisil.ic  to  im  (iiic.  There  is  no  \\a.\  of  coiiiiM'lliiit;' 
polico,  sheriffs,  maRistrates,  district  nttoineys.  ju(1k<'s  of  general  jurisdiction,  judges 
i>(  iippelliite  jurisdiction,  clei-ks.  in-ison  odicials.  to  :icl  together.  \'er.v  often  they 
.ire  actively  liostiie  to  each  other;  hut  even  where  not,  tliere  is  a  lack  of  coordination 
which  prevents  effe<'tive  action.  If  any  of  the  various  otlicials  fail  to  function  from 
inadeipiate  e(|uipnient.  laziness,  corruption,  or  any  other  reason,  the  prosectition 
fails  and  the  work  of  all  the  others  goes  for  nothing.  'J'lie  decentralization  is  like- 
wise geographi<-al.  Kach  state  o])era1es  witli  entire  inilependence  of  every  other  and 
with  only  n<'cidental  or  <'asual  cooperation.  Yet  <'riine  in  nuiny  of  its  aspects  is 
national  and  even  international.  (A.  M.  Kidd,  Professor  of  Ij;iw,  I'niversity  of 
( 'alifoi-nia. ) 

TIpcu  wc  have  a  constantly  incri'asin;:  laik  >)l  unil.v  of  cooiii'r.iiion,  lietwccn 
national,  state,  conniy.  and  cit.\-  police.  As  a  consenni'iicc  we  ii;iv(  a  failure  to 
iiifor<-e  laws.  Where  discord  exists  in  the  enforceinenl  department,  the  criminal 
r!(  mi'iit  can  take  advantage  of  that  silnatioii.  In  any  one  yiven  territory  the  ptdice 
department  should  be  unified  to  the  hi;:hest  standard  of  etficiency.  Police  odiciT*; 
from  a  foreign  source  or  department,  are  frcpiently  sent  into  a  locality,  and  make 
iii\  I'st  i.L'al  ions  or  ariests.  in  liic  face  cf  hical  (illi<-ials.  and  such  action  cuiiic  ot'ieii 
iccei\cs  the  oiKii  criticism  or  dis.ipjtroxal  of  loca!  oHiciil-;.  Wherever  it  is  povsiidc, 
ji'cal  officials  should  lie  entrusted  with  the  enforcement  of  an.v  of  the  laws.  There 
vliould  he  no  '■sp<>ciai"  enforcement  of  given  law.  Any  and  all  iteital  laws  should 
l>c  en f I  reed  in  the  s;ime  nunmer.  No  one  law  should  he  given  au.v  manner  of  siiccial 
."ittention.  Knfoiving  one  law.  and  permitting  th<>  conunission  of  another  kind  of 
ofii'nse.  |ieu<'ts  a  kind  of  "see  saw"  as  it  were.  t)ne  Ixid.v  or  elenu'iit  of  the  ))eoplc 
I'l'inri'Ily  sa.\-,  "If  you  jillow  gamhlini;.  wh.\  not  the  sale  of  illicit  li<|iior"V  .Votliiim 
can  Ix'  mi:fe  injurious  to  the  whol<>  matter  of  (>nforcennMit  than  iiaviim  officials  takiic 
^I'cciil  interest   in  tlu'  inforeement  of  special  laws,      i  I-'rnest  \Veyand.  Colusa.) 

POLICE   RECORDS  AND   STATISTICS 

K\ery  department  in  the  slate.  in<'luding  sheriffs'  o(llc(>s,  should  he  re(|iiired  lo 
tile  with  a  sl;ite  hureaii  the  actual  inimher  and  kind  of  ofT«'iises  that  are  committed 
in  tlH"ir  conimunities,  the  disposition  of  the  cases  by  the  police  department  or 
sherifl's  office,  ami  final  disjiosition  hy  the  courts.  (August  \'<dlmer,  f'liief  of 
I'olice,   I'erkeley.) 

We  have  no  crimiiuil  statistics  worthy  of  the  name.  If  we  do  not  know — and  we 
do  not-- -how  many  crimes  are  comniitte<l.  when«.  hy  whom,  and  what  is  done  lo 
those  who  commit  them,  we  have  no  way  of  checking  up  .-ind  ascerl.-iining  where  the 
trouble  is.  When  a  proper  record  system  is  advised,  the  answer  is  made  that  it 
will  cost  nuuie.v.  re<piire  additioiuil  men,  a  new  building  perha)is.  Of  course,  it 
woidd  :  but  what  business  man  lu'sitates  to  incur  the  expense  necessar.v  to  keep  his 
records  when  his  business  runs  only  into  a  few  thous;ind  dollars".'  How  mm-h  more 
necessary  when,  as  in  crime,  billions  arc  in\ohcd.  (.\.  .M .  Kidd.  I'rofessDf  of  Law. 
liiivei-sity  of  California.) 

PREVENTION 

I  lielie^-e  students  of  the  subject  agri'e  that  the  most  potent  ]>reveutive  of  <'rime 
is  the  ra)>idity  with  whi«-h  judgment  follows  the  footste]>s  of  the  criminal.  (Frank 
.1.  Mnrasky,  Snjierior  .Tudge,  San  Francisco.) 

The  approach,  as  it  seenis  to  me.  should  be  along  the  iir.ir'tical.  economic  lines 
with  which  a  business  man  solves  his  problems.  Fortunately  the  enlightened  public 
•  'pinion  is  .ilive  to  the  fact  that  Ibis  is  a  business  problem  and  can  not  be  solved  by 
legislation  :iii.\  m.>re  th:in  an  insolvent  business  can  be  rehabilitated  \)\  an  a't  of 
congress.      (I'rof.  A.  .M.  Kid<l.   Berkeley.) 

PRISONS 

I  have  hearfl  it  said  that  we  did  nut  have  prison  room  emiiigh  to  put  those  away 
who  were  better  off  in  than  fuit.  and  that  we  should  build  more  ju-isons.  I  am  of 
the  ojiinion  that  »  prison  shotild  be  built  in  the  stinlhern  pait  of  the  state,  and  that 
il  should  be  use<I  entirely  for  first  liiueis.  jtist  the  sanu-  as  San  (Jucntin  has  a  i)Ia<e 
^et  iiside  for  this  class  of  jirisoiiers.  I  believe  Ih.it  such  a  jtrison  would  prove  very 
effective.  If  we  had  more  jail  room  it  wottld  not  be  neces.sao'  to  libenite  so  many 
on  parole,  which  is  .sometimes  done  at  present  to  so  many  to  make  room  for  the 
iM'Xt   bunch  r»f  "crooks"  coming   in,      .V   worklnni-^e  connected   with  such   a    new   iiisli 
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'tntiun  <«iul(l  1m-  niiul«>  almosl  Mlf-Mii»|t(ir»iiiK  l).v  iiiniiiiriK-liiriiiK  niHi-ssary  iirncloi-. 
siiHi  us  is  «l«>np  ill  ii  Ki-ent  iniiiiy  «itlnM-  slnt*^  in  (li«-  riiiini.  rT  .V.  KooniiiK.  Thief 
>if  I'olicp.  SiicraiiH-nto.) 

Muriiii;  tin-  IukI  scKsioii  of  tli.-  l«-nislH(iii-«'  1  vi^-iliMJ  Folsniii  |irisi>ii  hikI  iiiiiif  nwiiy 
(irm  ill  tin-  <<invictioii  tliMt  <iiir  |tr<'si'iil  iiii-tluMt  of  in-nliiiK  priKoiuTs  ix  nil  wmiiK. 
Only  11  very  siniill  pot-  i<Mit  of  fli«'in  do  any  ncfiiHl  w<»rk.  so  tliHt  lif<'  there  in  oiii- 
of  ease,  with  no  worries  iik  to  where  the  next  iiii'm!  in  to  coine  from.  (  H.  .F.  KvaiiN, 
Assemlilyti.Hii.  I 

The  n-eeiit  oiill>reiik  at  h'oKoin  riilieii  my  ntlelitioii  to  the  fuel  I  hilt  iliniiites  of  a 
|ieiinl  iiistitiit Ion.  whi>  have  lieeii  (h*i»ri\-eil  of  their  eivil  riifht.s.  nw.  iiiuJer  onr  Nystem 
of  hiw.  entitie<l  to  trial  hy  jury  for  iiniriler.  a.ssaiill  with  intent  to  eoinniit  ninnler, 
or  eonspiracy  to  eoininit  iiiiircler.  in  (he  xaine  niaiiner  as  any  (-itir.eii.  It  apjienrs 
to  ine  that  a  mure  salutary  and  effj^-tive  manner  of  InnKllin:;  «'ases  of  a  similar 
iiiitiire  would  he  to  have  the  prison  hoard  sit  as  a  eoiirt  inartial.  with  a  ri|;ht  to 
review  of  their  deeisioii  liy  the  (Jovernor.  in  the  same  iiiiiiiner  as  in  j-ases  of  trials 
liy  eourt  martial  of  those  aeriised  of  eriiiie  while  in  the  military  or  naval  servici- 
of  the  I'liited  Stales.  I  do  not  helieve  that  siuh  a  law  would  he  iiikihisI  iliii  ional. 
Ineause  the  iniiiales  of  a  penul  iiist  Itntioii  were  depnved  of  ihe  ri>;lils  of  eil  i/.eii.sliip 
only  after  a  trial  by  jury.  Therefore.  hnviiiK  forfeited  their  eonstitiitionul  riKlit. 
they  would  have  no  riKht  to  eomplaiii  of  siii-li  an  arrangement.  In  (lie  cast'  of  an 
oiithn'ak  siieji  as  the  one  we  have  in  mind,  the  piinisliuieiit  of  the  offender  would 
lie  swift  and  eeiHaiii  with  a  veiy  sjitfht  iiossihility  of  a  recurnMH-*-  nfter  drusiic 
action   well"  taken.      (Kdwanl  Henderson.   Superior  .Iud;:e.  Ventura  Coniity.i 

Huild  a  third  pri.son  in  .southern  Callfoniia  win-re  the  most  <-onvi<-te<l  criiiiinals 
rome  from,  nnd  advertise  to  the  world  that  Califoinia  has  thrt-i-  hani  and  hot  prisons 
111  receive  cnniinals.      (  Fn-d  <'.   IIaw<-s.  AsseniMyiuan. ) 

Impress  on  criiainals  sent  lo  slate  prisons  ih.il  iIh.n  art-  .^i  nl  ilu'ie  for  punish 
ment.  Ueniove  the  inljueui-4'  t'loiu  out»<iile  souice.s  iLul  preach  to  them  that  they  are 
the  vii-tims  of  society.      {W.  W.  Subleti.  Shei  irf.  Sluista  County.) 

Tin-  sjM-iMid  important  chan;:e  ^hat  I  would  like  to  nee  is  the  se|;reKaiif>ii  of  c-oii- 
x'ictefl  felons,  if  <-ourt  laws  <-iili  nol  he  chiiUKed.  I  want  to  se**  in  each  slate  iiiHfi- 
t  III  ion  a  coiupelent  physician  psy<-holo^'isl  aiul  psy<-hiat  ri>t  to  exMmine  hikI  Ktiidy 
ever.v  t-ase  that  is  committed:  to  see  ihal  Irealmeiit  is  |civi-ii  thoM'  who  are  )Mist<ilile 
of  cure,  that  when  their  time  is  up  thai  they  \\n\\  ■•icaiii  heroine  useful  memhers  of 
society.  The  old  "Lex  taliones"  spirit  is  >ii||  in  existence,  nnd  when  eilwcalion  will 
lia\<-  awHken(-<l  those  whose  duties  it  is  to  make  ;:o«mI  out  of  hail,  we  will  have 
pro;:i-»'ssed.      (  \V.  <".   HhiMles.  Sheriff.   Maih-ra  County,  i 

It  seeins  to  me  that  the  ))ani])erin;:  of  the  criminal  after  eonviciion  and  sentence 
to  the  state  iiislitiilion  is  one  of  the  serious  defects  of  our  afhninist  rat  ion  of  crtiniiwil 
juKti<-e.  and  in  this  respect  I  r»'fer  princijially  to  the  indeterminate  hciitencr  Miid  early 
pande.      (  K.  J.  Marks,  Siijierior  .lnd;:e.  th-aiiRe  County. i 

I  ako  recommend  that  a  new  stati-  prison  1m-  hiiilt  in  southern  CHlifornin  iiimI 
coiisirucieii  in  such  a  manner  thai  I  he  \arious  lyp<-s  of  criminals  can  lie  uhsoiiitely 
seKre;;ated.  The  road  and  prisons  c.-im|ps  are  ideal  placi->  for  liisi  ofTenders  and  all 
classes  of  criminals  except  the  daiiceroiis  hu;liwny  rohhers  and  all  |tur;;I.-irs  wli" 
always  try  to  4'scapi-  and  t'o  at  ilieir  old  professions.  ( C.  \V.  Kelley.  Chii-f  of 
I'olice.  I'asadena.  I 

The  hasic  un<lertakinK  in  dealiiiK  with  the  problem  of  eriminulily  is  to  s<-|iuraie 
ihe  sheejt  fn>m  the  ;;oals.  The  she.-p  <-an  be  reforini-<l.  the  Boats  will  bi-  ^oatj*  to 
I  heir  dyiiiK  day  and  will  he^et  goals  afti-r  thi-ir  own  kind.  Tin-  slns-p  once  disin- 
feet<-4|  c.-in  he  Itinied  loose  upon  the  hills,  the  K"Ul>'  luust  be  herded  all  day  and  put 
in  pens  Ihal  they  can  not  break  out  of  wh<-n  iiiKlit  comes,  and  so  on  until  liny  die. 
The  issue  of  a  third  prison  has  been  raised.  The  slate  of  New  York  knows  alhiut 
that.  It  has,  between  refornialories  ami  prisons,  "penitentiaries."  places  wln-ie 
real  penitence  is  eiicoiiraK<'<l.  It  so  ehaiict-d  that  I  did  not  visit  one  of  lln-se  ami 
can  nol  speak  of  their  workiiiKs  witli  knowletlue.  but  iiiforiiiation  is  av.-iilabb-  in 
.\ew  York.  My  re<-olle<-tioii  is  that  not  all  ttrst  n/TeiiderH  are  «-<Miuiiitled  tii  peuili-n- 
liuries.  hut  those  only  wlio,  in  tJie  opiniuii  of  (In-  c-oiuiniltiuK  authority,  offer 
pros|M-cis  for  re<lenipt  ion       (.\.  .7.  Pillshiiry.  Iterkeley. ) 


PRISONERS 

TIhT"-  ale  two  hundnd  >\  oild  War  \"elenins  or  iie.n-  in  California  prisons.  Soiiie 
of  them  Mould  not  be  ther«-  e\«i-pt  f<ir  tl>e  war.  Many  of  them  did  their  ••«>unfry"s 
work   well.      I   think  soim-  one  vim  knoAVs  somelliini;  about    IIh-w  men  »hoiild   investi- 
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Jt«l<'  tlieir  <-iisrs  scpiiriilrly  :iiitl  <.-;i rff>ill.\ .  Sidiii'  I'f  iIk'im  sliiiiild  l>c  in  jisjliinis. 
I  iiiu  ver.v  iuti«-li  iMt<'iositMl  ill  tln'N<'  iiumi.  iinil,iis  i-liairiii.-in  of  tin-  IiisaMi'il  Vripnin.s 
of  the  World  >S'iir  I 'oininiiiiit.v  •'hest  ('oiniiiitlfi>  :iiii  jiImo  iiitt'r«>sl«*«l  in  soiiif  mIiiiosi 
'••inally  iinforiiiuiii*'  int-n.  Wi-  ar»*  doiiijc  n  Kreiil  d«'»l  for  our  men  on  itif  ••iitvid*'. 
I    wish  soiiK'rliiiiK  vnnid  l»-  doiio  for  t lu>  ini>ii   in   Shu  (juciitiii  iiiid   Ful.<u>iii. 

Recommendations. 

1.    IJiconrMjj*'  tlu'  tpacliing  of  iis(>fiil  tr:id»*».-  in  «)nl  out  of  prison. 

If.  Swun-  loKishilion  tli:it  will  ciudiif  •■oiivi4't.>i  lo  ••sirn  more  nioiicy  for  tlit'ir 
fiiniilifK  wliilf  in  prison. 

.■'..    StMMire  morn  cjin'fnl   seKi-»%;:il  ion   of   prisoners. 

4.    Ilflp  uieii   tv  Kft    Work  iiiid   kt-t-p   it   jifit-r  iliey  ««'t   onl    of   jirison. 

.'».  Work  with  the  pro)wr  wliu-ntional  bimids  to  see  that  (he  Ten  ('oniin.-iiidnieiils 
:tiid  the  I'sninis.  iit   least,  are  rnu«lit   in  oiir  piiblie  schools. 

•J.  Secure  by  leKislation  or  otherwise  itii  examination  of  all  'WorM  W'nv  \'i'i<'r!ms 
now  ill  Folsoin  and  San  Qnenfiii.      (W.  I).  Potter.   Birkeley.) 

PRISON    LABOR 

The  present  state  pritxiiis  should  be  provided  with  more  facilities  for  the  eniploy- 
iiienf  of  prisoners.  A  yr«'ater  e\pen<Htnre  of  money  for  a  better  prison  personnel 
■I  lid  for  shop  equipment,  farms,  etc..  would  i»rove  to  Ytt-  soiiii«l  e<-oiiomy  to  the  stale. 
(  <  ».    H.   ('lose.   Siii>eriiitendent   of   I'li'slon    S«-liooI.  ) 

And  finally,  that  some  provision  be  made  for  the  i)i-rtj><'r  tniiniiitc  of  criminals 
i  Ilea  ICC  rate«l  in  the  penitentiaries  of  the  state,  in  business  and  the  professions,  s/> 
that  when  they  are  released  they  may  bef^nne  tiseful  citizens.  That  farms  be  pro- 
X  idfd  for  tlio.-ie  who  aie  unable  to  jtnwure  other  honest  work,  so  that  they  may  be 
provided  with  einployinenf.  aii<l  that  in  the  can^  of  misdemeanor  prisoners,  sufh  as 
vaKrants.  etc..  *-ontine<l  in  the  county  jails,  instead  of  being  turned  (Hit  of  jail  at  the 
end  of  ninety  days  or  si.\  months,  penniless  and  worse  off  than  when  they  were 
sentenced,  that  the  lM)nrd  of  sui>ervis<>rs  be  compelled  to  provide  a  fuiul  sutlicient 
lo  allow  eacii  one  of  these  released  prisonei-s  who  have  no  money  or  jiroperty  at 
least  Sr>  in  cash  and  decent  attire.      (James  <".  I'tyei-v;.  Sheriff.  San   Diego  County.* 

I  believe  that  our  iwiial  iiistitui ions  should  be  self-support iii}:.  It  is  astouiKliiiK 
to  ine  that  with  approximately  (MMK»  prisoners  in  our  prisons,  practically  none  are 
eiiKaKetl  ill  profitable  work.  I  believe  that  our  prisons  sliouhl  be  institutions  of 
coniniei-ce.  that  factories  should  be  established,  and  that  every  prisoner  be  idaced 
Ml  Mich  Work  as  lie  is  best  fitted  for.  And  that  those  liavin;,'  no  special  aptitudes 
be  iraineil  in  some  iiarticular  line,  sa  tli.-it  when  released  each  prisoner  may  be 
better  fitted  to  reh.ibilitate  himself.  l'ro|>er  wajres  should  be  cnMlited  to  each  of  the 
prisoiii-r>  and  auainst  this  he  should  be  chained  with  the  full  cost  of  his  niaiiiteiiaiice 
and  trial.  l*r«)vision  should  be  made  out  of  this  account,  durin;:  in«-arceration.  to 
iieetly  dependents.      (J.  .1.   Kvaii«.  State  Senator.) 

Industrial  and  farm  activities  should  be  vijjoroiisly  pursued,  state  road  work 
cncoiiraKed.  aiul  such  |»i-oblenis  as  irrigation.  c<Hiservatioii  of  water,  reforestation, 
and  other  )>ublic  iM'ttirmenis  hi'  consi<lere<l  as  method-^  of  rehabilitation  of  the 
prisoners.      (.Xiigust    X'olliner.   lierkeley.  > 

Kxtend  the  wa;;e  earning  systi-m  more,  along  the  j>resent  lines.  l>ot  h  in  and  oulsifle 
of  the  prison  walls.  tea<-li  trades,  coiisiiler  a  toy  fa<-tory  in  jirisoiis.  (  Fred  ('.  llawes. 
As.semblyman.  I 

Reiliiction  of  crime:  111  That  prisr>iis.  particularly  Kolsoni.  be  e<|uipped  with 
machinery  to  the  end  that  the  mnvit-ts  w<»rk  eight  Inmrs  a  day  making  clothing, 
shoes,  beilding.  furnishings,  etc..  to  be  ii«ed  only  in  the  insi  itiitioiis  of  the  state. 
I'erhaps  the  cost  would  l)e  gn-ater  than  the  present  system,  but  the  savings  other- 
wise would  l)e  great.  The  .-irgument  will  be  made  that  tlii.><  is  an  iiiterefereiice  with 
free  lalM)r.  hut  the  fait  thai  free  labor  has  to  contrihnte  its  share  of  the  cost  of 
keeping  felon.s  in  idleness  siiould  he  something  of  an  offset.  Such  labor  would 
lend  to  teach  the  criminal  class  how  to  work  and  the  joy  of  work  so  that  when 
dischargetl  they  will  b«'  seh<Mile<l  in  labor,  more  or  less  traineil.  instead  of  being 
scli<M>le<l  in  iilleness  and  traiiie<l  in  evasion  of  effort.  .Vnd  this  should  tend  to  re<luce 
the  number  of  criminals  who  revert  lo  crime  after  their  di.scliarge.  Folsom  pri.^^on. 
particularly,  in  tile  idleness  of  its  inmates,  is  a  disgrace  to  California.  ( C.  11. 
]>euel.  A.s.semblyman.  I  _ 
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If  it  costs  .'<217.!»(i  iMT  .V4Hr  to  lioani  a  prisoiit'i-  in  ( 'iilifornia.  and  then'  ran  ho 
.■|(K)  workiii;:  clays  in  tin'  year,  a  (l«<<ln<)lion  from  lli«'  waK<'s  of  (t.72'{  tH'iits  should  In* 
made  to  i-iMnihui-s<>  thi-  stat*-  fi»r  that  ilnn  ami  as  miK-h  mort'  as  in-f-cssary  to  cover 
the  snporiiiU'iidiiiic  cost  of  the  wofkiiiK  foi(-»>.  and  for  nn-diial  caro,  etc.  Thai  is. 
cadi  working  i)risoiH'r  slioiihl  pay  his  own  way.  and  whatever  rt'muindcr  tliciv  may 
l)c  shoiihl  «o  to  his  family  if  he  has  i.nc  or  lo  himself  when  he  c<>es  out.  (.V.  .1 . 
I'ilishury.    ncrkcjey.) 

PROBATION 

It  is  my  personal  oj.inion  that  prohation  and  i  lie  jirolialion  olKcers  (who  are  no 
doubt  conscientious  and  honest  in  their  purpose,  hut  liave  the  an^le  of  the  criminal 
and  his  family  rather  than  the  interest  of  the  public  at  heart  I  are  responsible  for  a 
;;reat  deal  of  the  prevalence  of  crinu-.  In  San  l)i<'Ko  County  the  judges  of  our 
superior  court,  in  connection  with  the  probation  department  of  this  county,  have 
atloplid  and  put  in  effect  within  the  last  tew  years  the  policy  of  .sentenciuK  a  prisoner 
convicted  of  a  felony  to  the  county  jail  for  from  two  to  three  months  and  that  pro- 
hation then  be  Kraute<l.  In  my  opinion  this  is  abstdutely  illegal,  or  should  be.  and 
has  the  effect  of  K'nerally  settins;  aside  the  jienal  provisions  <<f  the  co<le.  I  fe«'l 
that  such  a  pi>li<y  generally  adopte<l  would  be  very  detrimental  to  the  atlministration 
of  criminal  justice  and  would  tend  to  incn'ase  crinx'  in  t'alifornia.  (James  ( '.  Myers. 
Sheriff,  San   Dietjo  County.) 

If  laws  were  enacted  .so  as  to  prevent  the  KranliiiK  of  |trobation  in  ca.ses  when- 
the  jury  has  passt-d  upon  the  fin-ts  and  ri'turned  a  verdict  of  Kuilly.  it  would  pivvent 
defendants  KituibliiiK  •>!>  the  outcome  of  their  trial.  In  other  wonis  a  pers«m  who 
.•ipl»ears  before  a  jndKe  certaiid.v  knows  whether  or  not  he  is  Knilly  theivfor.  if  he 
should  e.vpecl  any  leniency  on  the  part  of  the  court  he  shouhl  endeavor  to  prevent 
an  expense  to  the  state  and  the  clogginc  of  the  court  calendars  by  KoiuK  to  trial 
.Hid  then  after  a  \eidict  of  Kuilty  has  been  rendered,  askin;:  for  probation. 
(I).  O'Connell,  Chief  SjX'cial  Agent,   Southern   Taciticj 

As  to  adult  crimimils,  I  am  i)robably  old  fashionefl  in  that  I  belie\e  that  we  fail 
because  we  do  not  keep  our  promises.  .Many  times  they  .-irc'  warned  and  tj'ven  pro- 
bation with  the  understanding  that  if  their  offen.se  is  repeated  they  will  stiffer 
certain  conseciuenccs.  When  that  offense  is  a^ain  repeated  instead  of  enforciuK  to 
the  fullest  extent  the  former  promise  we  acain  temporize  and  again  promise  dire 
ci>nset|uences  for  repetititui.  which  to  even  an  undeveloped  mind  carries  innm-dialel> 
the  suKj{»'n'i<>"  o'   bluff,  pure  and  simple.      (11.  A.  Zink,  Chief  of  I'olice,  I'alo  .\lto.  t 

.\dopt  more  strinjjent  rules  re;;ulatinK  minors  convi<-ted  of  felonies  for  (ii>t 
offenses,  who  aie  Kiven  probation.  .Vnd  have  some  assistant  from  the  probation 
oltice  lo  be  sjiecifically  (b-tailed  to  see  that  the  rules  >:overninn  tin-  probation  aiv 
complied  with.      (  W.  T.  Stanfonl.  Chief  of  I'olice.   Vallejo) 

In  my  o|iinion.  prol)ation.  indeterminate  sentences  and  parole  are  the  handmaidens 
of  crime,  and  have  completely  accom|ilished  their  )turp<i.se  of  creatinK  disi-t-sptH-t 
for  the  law  on  the  |)art  of  the  crimimil.  1  do  not  want  to  be  understtiod  as  advo- 
<-atinK  the  alxdishiuK  "f  jirobation  for  .^■cuu^;  offenders,  who  probably  should  be  given 
another  chance,  but  after  a  |ierson  has  arrived  at  maturit.v,  his  criminal  a<-ts  should 
not  be  excused  on  grounds  of  .venlinn'iit  ov  sympathy.  ( Mlier  systems  of  crimimil 
juris|irndence  based  upon  the  <-ommou  law  do  not  have  the  dilticiilties  that  we  have. 
.•IS  far  as  the  increase  in  the  criminal  <-lass  is  ctuicerniMl.  Anyone  who  hail  had 
cNperience  in  dealing  with  criminals  knows  (hat  there  is  an  hahitiuil  type  of 
criminal,  who  never  wanted  to  be  anything  else  and  who  never  will  be  niiythin^ 
else  but  a  criminal.  an<l  this  class  is  far  mon-  numerous  than  the  sob  sisters  are 
willing  to  admit,  and  as  to  this  class,  they  should  be  permanently  n-nioved  from 
>ociety,  umler  life  sentences,  and  should  he  put  lo  some  useful,  compidsory  tnidc. 
(James   Hollingswori  h,   l)isiricf    Alioiiicy.   N'enlura.l 

It  is  my  personal  opinion  that  if  :iuy  <|efeiiil:int  charged  with  a  ci-ime  is  entitled 
to  consideration,  that  consideration  should  be  gixcn  before  judgment  is  pronounctMl. 
This,  of  cour.se,  raises  the  question  of  probation  and  parole.  The  two  art"  some 
limes  confuse<l  «n«l  the  one  nuiy  riM-eive  the  blame  where  the  other  slioidd  reofive  it. 

I  realize,  however,  Ihnt  generally  Ihronghotit  the  stnte  we  have  a  system  of 
jiarole.  or  a  law,  and  we  have  a  s.vsteni  of  |irobntion.  .Veiiber  should  he  nnole  the 
exi-eption.  neither  should  be  made  the  rule,  but  I  <Io  feel  that  if  probation  <'onld  be 
properly  handle«l.  and  by  this  I  nie;in  suMicient  probation  officers,  that  pmper  invi's- 
tigatioii  should  he  niade  in  evi-ry  case  referred  to  them,  it  should  be  mon«  successful. 

.My  personal  i>xperience  has  been  that  our  courts  and  olbers  interested  in  the 
cnses  referre<l.  seldom  ever  cive  us  siittii  ii-iii    tim*  to  m:ike  n   thomngh   investi—tion 
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ill  onli-r  that  w  *>  rdiild  lie  cfrluin  wliriiiiT  lii*'  applit'iint  liiid  (-oiiiinit  lr<|  prfvions 
uffcnsj's  or  not.  A«l(l  to  this  my  stat»'ini'iil  that  llic.v  toiid  to  make  a  failure  of 
many  cnsj^s  plnciMl  on  iirr)hatioii.  (('.  W.  .Nfallicws,  Cliicf  I'robatioii  OtHccr. 
Uivcrsido. ) 

OtlitT  classes  of  offeiulers  sliould  !)••  Ki\<'ii  in-ohal  ion  {ny  ilicir  lirsl  offiMisc  if  tlicy 
an'  not  vici«)ns  and  on  their  second  ofTciisf  lie  sent  to  tlie  state  prison  with  tlie 
privilege  of  jtaroh'  after  serviii};  the  minimum  sentence.  The  crime  of  rape  by  force 
nIiouM  be  punishabb'  l)y  death.  Tlie  .iudy:e  wlio  tries  the  case  and  has  all  the  facts 
before  him  is  tile  bi'sl  man  to  trust  with  the  administration  of  justice  and  the  final 
dis|)osilion  of  the  iirisoner.      (Charles  II.   Kelly.  Chief  of  Police.   I'asadena.) 

Limit  or  be  more  strict  in  the  use  of  the  power  of  iirobation.  This  privile;;e  has 
been  done  to  death.  altliouj;b  I  believi'  that  conditions  in  this  county  are  not  as  bad 
as  they  are  in  the  extreme  sontliern  part  of  the  state  where  they  place  criminals 
upon  probation  for  everything  short  of  murder.  (David  E.  Martin,  Superintendent 
■  1'  Schools,  Alameda  County.) 

In  the  second  place,  if  there  is  to  be  a  continuance  of  the  probation  system,  those 
.Mipowered  to  };'"iiiit  iirobation  and  those  enti-usted  with  a  sponsorship  for  the  pro- 
bat  ione<l  pei'sons  should  be  put  under  bonds  to  produce  at  stated  times  the  persons 
of  those  who  are  under  i)robation  and  to  furnish  at  any  time  an  up-to-date.  spe<'ific 
lejiort  based  on  actual  and  jiersonal  knowledjie  of  the  ;;oinj;s  and  comings  and  conduct 
•  i(  the  iirobationed  jiersons.  Either  the  Krantiny:  of  probation  should  be  abandoned, 
or  a  new  si>;nific:ince  should  be  ^iven  to  the  procedure  by  attachinf;  serious  and 
inescapable  responsibility  to  the  functions  of  sponsorship.  In  any  e\ent.  there  should 
be  a  rigorous  curtailment  of  the  probation  privileges.  (Susan  M.  Dorsey,  Sui)erin- 
lendent  of  Schools.  I.,os  An>:eles. ) 

We  are  too  free  with  probation,  jfiving  this  where  it  ought  not  be  given.  We  let 
the  jilea  of  insanity  make  "sob  sisters  '"of  us.  Our  imagination  of  sym))athy  is  run- 
ning away  with  ourselves.  The  only  solution  is  to  call  a  halt  in  these  ca.ses,  and 
penalize  to  the  very  limit,  do  away  with  so  much  probation.  The  vigilantes  in  early 
histor.\  of  California  worked  wonders.  A  consciousness  of  civic  d\ity  like  they  had 
is  what  is  needed  now.  How  to  accomiilish  this.  I  do  not  know.  ( E.  I'.  .Maps, 
County  Sup<'rintendent  of  Schools.  Glenn  Count>'.) 

PUBLIC  OPINION 

I  am.  however,  of  the  opinion  that  what  is  most  needed  is  an  enlightened  and 
interested  iiublic  opinion  and  a  vigorous  and  honest  administration  of  the  laws 
which  we  now  have.  I  feel  that  .so  fiir  as  any  new  legislation  is  concerned  that  it 
is  best  to  see  just  how  the  recent  amendments  will  be  of  assistance  before  any  sug- 
gestions of  change  be  made.  (Robert  IL  Lambert,  Superior  .ludge,  Kern  County.) 
The  first  thing  necessary  to  improve  the  administration  of  criminal  justice  and 
reduce  <-rime  in  California  or  anywhere  else  in  the  I'nited  States  is  a  change  of  the 
traditional  attitude  on  the  part  of  the  public.  1  believe  that  attitude  to  be  better 
now  than  it  was  tweny  or  forty  years  ago.  and  that  it  will  continue  to  improve.  The 
increasing  po]iulation  with  the  <>normous  increase  of  crime  in  the  absolute  (though 
not,  I  believe,  in  the  relative)  will  eventually  awaken  the  peoi)Ie  to  the  need  of 
improvement,  and  the  greater  the  n«'ed  is  seen  to  be  the  more  rapid  will  be  the 
improvement,  ^^'e  had  the  worst  roads  on  earth  twenty-five  years  ago,  but  the 
needs  of  the  automobile  have  forced  \is  to  build  pi'obably  the  best.  We  ma.v  make 
as  r^ipid  iinpro\einent  in  the  handling  of  crime  when  once  the  public-  appreciates  the 
need.      (l)r.  Edward  Twitchell,  San   Francisco.) 

It  is  my  judgment  that  the  fundamental  ditticulty  in  the  curbing  of  crime  is  the 
;ipalhy  of  society  and  the  lack  of  a  genuine  conviction  of  its  steadily  increasing 
menace  to  our  civilization  :  a  lack  of  a  sense  of  moral  n'sponsibility  for  present  con- 
ditions, a  tendency  to  flann'  up  in  talk  whenever  a  iiart  i<-ularly  atrocious  criminal 
<-ompels  notice  and  thi'U  to  flicker  out  in  indifferent  inaction  so  far  as  the  crimiuiil 
is  concerned  when  the  heinous  incident    is  a  few  days  old. 

The  most  fun<lamental  necessity  in  the  situation  is  the  sense  of  moral  responsi- 
bility on  the  part  of  a  sufficient  number  of  citizens  and  a  determination  to  come  to 
grips  with  all  weak  policies  and  to  juit  :in  end  to  them.  (.Susan  .M.  Dorsey.  Superin- 
tendent of  Schools,  I^os  Angeles. ) 

PUNISHMENT 

I  believe  every  sheriff  and  i>"l'ce  otficial  will  agree  with  mo  that  the  greatest 
menace  to  life  and  projierty  in  California  today  is  the  highway  robber  .ind  burglar. 
l?oth   rlasses  are  dangerous   persons  and    will   ordiiiarilx    <-ommil    murder   in   onler   to 
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"•M'>i|ic  if  i-aiij;lit  ill  tln-ir  in/i.  In  iit.\  iipiiiioii.  ailiilt  l>iirKl:)i-s  and  liicliway  robbers 
sliniilil.  if  coiivicti'd  by  a  jury  or  if  tlu-y  pb'ail  >;iiilly  bt'forc  fbo  siiix-rior  jiuIrp.  bo 
N<'iitfiu<'<l  !<•  a  ibTiiiili'  liTiii  in  tlw  |i)-nit<-iil iary  with  a  fourth  of  the  lime  allowed 
off  for  v'ootl  b<'lia\ior  whih-  in  prison.  .Itiveiiilc  ofTeiKhTs  of  lliis  <-lass  should,  if 
aruKHl  with  a  (h'aill\  weapon,  h'  sent  to  the  state  reformatory  and  kept  under  disci- 
pline until  twenty-one  years  of  at;*'.  A  jtivat  many  of  our  murders  in  this  state 
have  b.-eii  <-ommitt<'(i  by  boys  eijriiteen  or  iiineleon  years  old  who  have  been  released 
from  the  reformatory  before  learniiic  di.seipliiie. 

Kidnaping  by  forre.  either  for  robbery,  rape,  or  ransom,  should  be  mn<Ie  piinish- 
abli  by  death,  as  there  is  no  erime  that  stirs  a  community  like  the  kidnapiiit;  of  .some 
pi-rson  b>  a  b:iiiil  of  thii^s  and  no  crime  causes  as  mueh  ajjoiiy  and  suffering  for 
the  parents  as  that  of  kiilnapiiiK  their  child,  and  there  is  not  a  crime  more  cowardl\ 
or  (lasiardl.\   as  siirh  an  net.       (Charles  II.  Kelly.  Chief  of  I'olice.  I'as:i(lt>iia.  ) 

An  habitual  (  riminiil  oiiKht  (o  be  incarcerated  for  life.  Hy  this  I  do  not  ni)*an  a 
person  who  habitually  commits  a  misdemeanor  or  petty  offense,  but  those  who  havi- 
entered  iipim  a  t-areer  <>f  crime  and  c<mtiniie  to  follow  it  as  a  business.  That  would 
ih'ler  the  c(unmissi<ui  of  crinu'  and  is  Justifiable  for  the  protection  of  scwiety.  We 
havi-  pest  houses  in  which  we  iiiearccrale  per.sons  atflicte<I  with  contagious  diseases 
iiiilil  they  are  cured.  That  is  for  the  proterlion  of  so<-iefy.  an<l  we  havi-  leprosariums 
in  wliieh  we  ineareerate  those  alliicled  with  leprosy;  that  is  for  proteelion  of  societv 
al.so  and  is  not  «-oiisidere<l  inhiiman.  but  is  considered  just  and  rijrht.  (C  V.  Curr\. 
<  'oii>;res.sin;iii. ) 

To  my  mind  the  one  bi;:  feature  in  tiie  administration  of  eriminal  jiistiee  is  lh<' 
swiftness  and  «'ertainty  of  the  ]aiiiishmeiit  rather  than  the  severity  of  it.  I  beliexe 
that  ill  Km;land  this  has  been  absolutely  deinons|rat<*<l  beyond  any  doubt.  (P.  (t. 
West .   .Vsscmblyman. ) 

I  feel  tiiat  there  are  a  meat  many  petty  offens<»s  whi«-h  shimld  never  have  prop- 
erly been  made  crimes,  imt  should  have  po.ssibly  bffii  made  to  result  in  a  cix'ii 
penally  or  forfeiture  to  the  injured  jiarty.  (<1.  C.  Darrah.  l>istrict  .Vltorney.  San 
.loiopiin  County.) 

It  would  seem  that  e<lucalioii  of  the  criminal  element  is  one  of  the  important 
fa<-lors  in  reducing  cnme.  and  one  of  the  first  principles  that  kIiouIiI  be  tauKhl  them 
by  e.xample  is  that  every  crime  wilfully  4-ommilted  and  witli<»ut  uood  cause  will  be 
hastily  prosecuted  and  punished.      ( I'eler  O'Hrien.  Chief  of  I'olice.  San   Itafaol.l 

It  is  hardly  necessary  to  remind  you  that  the  swiftness  .mimI  <-ertainty  of  punish- 
ment are  much  more  important  than  severity  in  deterriiiR  men  from  committing 
offenses  aKiiiiist  the  law.  If  we  can  devise  a  system  where  arrest  is  prompt  and 
sure,  trial  e<|iially  prompt  an«l  some  imnisbmi-nt  exacted  for  every  proven  offense, 
the  crime  problem  will  be  reduced  to  n  small  dimension.  (  K.  A.  Walcotl.  Kxecn 
live  Secretary  Commonwealth  Club.   San  Franci»<"0. ) 

1  believe  that  while  iiiinishment  is  a  presi'ot  necessity,  it  would  be  a  mistake  to 
regard  piiiiishmeiil.  whether  by  imprisonment  or  otherwise,  as  a  coiui)l<'fe  answer  to 
the  problem:  th;il  those  slates  which  are  m.-ikin^  the  most  progress  are  those  which 
supplement  their  jmiiishmeiit  systems  with  intelli;:enl  and  scientific  so«-ial  work  ;  thai 
the  future  safety  of  the  c»)nntry  will  dei>end  iii>on  the  preventive  work  of  the  present 
:;eneration.  Ilavin?  determined  what  the  caiise>«  of  crime  are  we  should  proc»'<'«l  to 
act  to  prevent  the  continuance  of  conditions  which  we  know  have  cnuse<l  critm*  here- 
tofore.     Sanford    Hates,   <V>mmissiiiner.    I>eparlinenf    of    Correction.    .Massai>husef ts.  i 

Society  has  not  provided  any  adequate  punishment  for  that  very  larse  jrroiip  of 
offenders  who  defraud  their  vi<-tims  by  oni-  process  or  another.  .\o  type  of  punish- 
meiil  for  a  di-fraiider  can  be  considered  adeipiate  wlii<-h  iltH-s  not  comiM-1  the  wrojijr- 
do«'r  to  make  restitution  to  the  person  who  has  been  robbed  or  defrnmled.  If  a  man 
or  n  woman  who  has  st<den  a  sum  of  money  is  Kiven  n  jnil  sentence  or  n  penitentiary 
sentence  with  boar«l  and  lodcinc  for  n  perioil  of  time  and  then  is  permitted  to  ko 
out  into  sfM-ii>ty  and  carry  on  with  the  funds  that  he  or  she  has  ol)l;iine<|  by  the 
commission  of  crime,  cfrtainly  society  is  not  dealiiiK  justly  with  the  person  defrainled 
nr  with  the  person  who  did  the  defraudine.  The  makini:  of  the  proper  restitution 
for  wroiiK  is.  in  most  <'as<'s.  n  far  more  .•.exen'.  and  I  believe  will  prove  a  far  more 
deterring  punishment  than  will  a  term  in  the  jnil  or  in  the  |>eniteiiliary. 

There  sinuild  be  the  same  stnndnr<i  of  punishment  for  offeTiders  reirartlless  of  theii- 
station  in  life.  The  haiiKnian's  noose  for  the  (Mtor  <'riniinnl  and  a  short  term  muter 
parole  for  the  rich  ime.  as  punishment  for  the  commission  of  similar  crimes,  is  an 
out  standing  mcnaci-  to  law  and  onlpr  in  oiir  country.  I  believe,  also,  iliat  the 
maximum  penalties  which  may  be  imposed,  and  which  in  tin-  ea.se  of  the  |M>or  and 
unfiirtiimite  aii'   iisiiall\    im|HisiM|.   are   I<hi  M-vere  ami   would  be  t<M>  severe   in   the  case 
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of  tilt'  ricli  :iii(l  tlir  fori  iiiiiiti'.  .Iiirirs.  in  s|iili'  of  ;ill  lliiit  I  lie  t-oni'ts  iii:i.\  t<>ll  IIkmii, 
liiivc  II  way  of  (li't<M'ininiii;;  wlit'llwr  in  tlioir  oi)inion  tlic  It'Kiil  p<'nalt ics  arc  too 
st'voro  or  not  seven-  cnoiiKli.  mid  tliry  have  a  way  of  attcniitl  iiij;  to  si-tth'  the  ix'iiulty 
problem  by  tlu'  type  of  verdict  wliicli  lliey  render.  i  Mark  Keppel.  Superintendent 
of  S<'bools,   l.os  Aiijieles  County.  I 

RESPECT   FOR    LAW 

No  single  braiieh  of  our  administration  attracts  the  |>er.sonal  attention  that  peace 
otfi<-ers.  and  especially  city  police,  do.  'i'hey  are  usually  in  nnifurm  and  are  perform- 
ing duties  which  briiiK  them  into  public-  notice.  They  r«-present  to  the  ordinary 
individual  the  idea  of  law  and  order  an<l  constituted  authority.  If  the  public-  <loes 
not  respect  them  individually  it  is  not  likely  to  respect  the  lhin>;s  they  stand  for.  It 
is  not  that  I  think  the.\  are  especially  bad.  The  fact  i-i-niains.  however,  that  an 
.-ippreciable  number  of  the  whole  body  disobey  many  of  the  very  laws  they  are  jmid 
Ui  uphold.  "If  Kohl  shall  rust,  what  shall  iron  do?"  (Orrin  J.  Lowell,  District 
.Attorney.  I'lacer  County.) 

I  believe  that  there  should  be  developed  a  strong  i)ublic  sentiment  for  law  observ- 
ance of  every  enactment  re^'ularly  and  projierly  piissed  by  delegated  authority;  that 
the  sentiment  should  be  impressed  to  the  ])oiiil  wliere  the  iiKJividual  re};ards  it  an 
active  dut.v    to  observe   the   law. 

With  the  i)roper  sentiment  toward  law  observaine  on  the  part  of  the  average 
citizen  I  am  sure  that  your  jiroblem  would  not  be  as  stiipt-ndous  as  it  now  is.  There 
are  many  citizens  who  believe  in  the  rule  for  the  protection  of  property,  who  believe 
ill  the  law  a);ainst  violence,  who  nevertlnjess  deliberatel.v  and  with  no  compunction 
violate  numerous  other  laws.      (Isaac  .lones,  Assemblyman.) 

I  think  at  the  iiresent  time  the  principal  cause  of  crime  is  the  universal  disrespect 
of  all  laws  by  the  yomiKcr  cl.-iss  of  people,  who  have  formed  this  habft  largely  through 
their  obsei-vaiu-e  of  the  parents  aitd  elders  doiii':  the  same.  (  I{;iy  ^^■illiams.  Chief  of 
I'olice.    I'orterville.  ) 

SENTENCE 

Uy  somelhiii;;  of  a  coincidence,  you  will  note  that  in  the  column  ad.joinin;;  this 
item  thei-e  is  a  news  note  from  P\)lsom  to  the  effect  that  the  I'rison  lioard  has  .just 
acted  upon  71  cases  on  tin-  November  calendar.  It  does  not  seem  possible  that  a 
nonsalaried  I'rison  IJoard.  c()mi)osed  of  laymen,  however  conscientious  and  well 
meauin^  they  may  be.  can  ade(|uately  classify  and  pass  upon  the  myriads  of  cases 
which  come  to  their  attention.  iiK-etin;;  as  they  do  only  once  a  month  in  each  prison. 
(Willard   W.  Shea.   I'ublic  Defender.  Alameda.) 

An  e.\teiisi()ii  of  the  indeterminate  sentence  to  provide  that  offenders  may  be  com- 
mitted from  zero  to  life  in  the  first  instan<-e.  rejjardless  of  the  offense  committed.  It 
is  a  well-recognized  fact  anion};  police  olKcers  that  some  individuals  should  be  perma- 
nently detained  the  vei-y  first  time  tlie.\-  are  apprehended,  and  it  is  just  as  .sensible  to 
release  these  individuals  as  it  is  to  r(-li>ase  jiersons  suffering  from  leprosy.  (August 
Vollmer.  Berkeley.) 

Another  sujisiestioii  would  be  that  tlu-  sentences  or  jndfiments  pronounced  in  our 
courts  should  be  more  delinitc-  and  positive.  This  I  believe  in  to  the  elimination  of 
the  indeterminate  senti-nc-e  law  that  we  now  have  upon  our  statute  books.  It  has 
been  my  experience  that  many  of  the  orders  made  by  the  courts  are  so  comidic-ated 
or  so  <-onditioiial  that  it  is  really  impossible  to  enforce  the  order  or  get  results  from 
llios.-  wlnmi  the  court  is  askinj;  to  help.  (  C.  W.  Mathews,  Chief  Probation  Officer, 
Uiverside.  I 

STATE    PROSECUTIONS 

I  believe  that  a  separate  department  of  the  stale  should  be  created  in  the  nature 
of  a  stale  prosecutor's  oHice.  the  function  of  which  would  be  to  safeguard  the  rights 
of  the  iieople  of  the  Slate  of  California  respecting  corruption  in  pnlilic  office.  This 
department  should  have  full  power  lo  proceed  and  prosecute  any  public  f)fficial  taking 
l)ribes  or  otherwise  violating  this  state's  laws.  It  should  be  fully  empowered  Ken- 
t-rally to  institute  ju-osecntions  and  should  be  adetpiately  e<|uii)iK'(l  with  secret 
operatives  to  insure  a  fair  measure  of  honesty  in  public  oflic<-s  held  g(-nerally  through- 
out the  State  of  California.  If  a  distri(-t  attorney  becomes  corrupted  and  an  honest 
sheriff  attempts  to  thwart  his  illegal  jiractice  it  is  now  too  easy  to  make  the  honest 
official's  efforts  ,-ippe.-ir  to  be  a  p')litical  move,  (tjiiard  C.  D.iriali.  District  Altoiney, 
San  .Inafpiin.) 
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STATE    POLICE 

SitoikII.x  .  I  111-  Stall-  of  ('iilil't)i'nia  is  in-vcr  ;;iiiii;,'  I"  Mir<-i->sfiill.>  r.'i|itui't-  rriiiiiiials 
until  a  jiolici'  foi-ci>  that  will  (■(Mirdinatr  is  put  inti>  i-ffi-i-t.  I  do  not  bfliovc  that  w*- 
ar«'  «'V«'r  K<>>nt:  to  sui-ccssfully  traci'  tlown  tin-  criniinals  who  <-onuuit  rrinH-s  aKuiust 
l>r(ii>frt\  until  we  liavt-  a  statr  polii-i-  who  will  work  U|miii  tho  thi'orv  that  ri'Kiinlh'ss 
of  the  si'/.i-  of  till-  (-riiiii-  tin-  i-fiuiinal  should  li<-  i-vi-iiluallv  raptun-d.  (N-rtainty  of 
laptun-.  it  si'i-uis  to  ni<'.  would  he  of  far  Ki"<'iil''r  aid  in  tin-  slopping  of  <-rini«'  than 
li'UKth  of  punishniiMit.       (  W.  L.  Hachi-oht,  Suix'riutcndi'ut  of  Schools.  San  .Tosp. ) 

For  nior<'  than  a  RfiitM-ation  I  have  advocated  a  state  constalnilarv  for  California, 
t'riint's  ar«-  coniiuittcd  "aKninst  the  peace  and  dignity  of  the  State  of  California."  not 
aKainst  Alameda  County,  in  w-hi<-h  I  now  live,  or  against  Tulare  County,  where  I 
did  live  wln-n  train  rolthers  came  in  friun  (>klahoiua  and  Minnesota  to  rol)  trains 
while  passiuK  through  TuImii-  County,  and,  liy  their  siu-i-i  ss.  to  lead  some  of  our  own 
citizens  into  temptation.  Tulare  County  went  to  ureat  expense  to  apitrchend 
criminals  not  its  own.  The  aid  of  trained  state  conslalMilar.\  was  greatly  neede<l  tu 
aid  an  unlraiiu-d  sheriff  and  untrained  pos.ses. 

A  state  constabulary  is  needful  to  orKani/.e  and  unify  the  dete<-ti<Mi  forces  of  the 
state  and  make  all  emhrac-iuK  its  system  of  identitication  of  suspects.  Likewise  to 
cooperate  with  other  states  in  kec-pinc  tab  on  the  cominjrs  and  ;.'oin>rs  of  persons  with 
criminal  records.  Something  is  wanted  somewhere  betwixt  the  unorganized  <-ity 
and  county  police  forces,  as  units,  we  now  have  and  that  liberty-<li-stroyinK  surveil- 
lance of  Cermauy  which  will  hardly  permit  a  change  of  boariliiiK  ]>la<-es  without 
notifying  the  jiolice  so  that  authority  may  know  where  everybcxly  stays  of  niKhts. 
(A.   .1.   I'illsbury.    Herkeley. » 

1  beliexe  that  some  effort  should  be  put  forth  to  properly  <-oordinale  all  of  the 
forces  employed  in  the  detection  and  prexent  iiui  of  crime,  both  state,  county,  city 
and  the  forces  of  the  difTerent  public  utilities  who  work  daily  in  i-ooperation  with 
tin-  above  meutione<l  forces.  Some  suitable  stale  authority  should  be  ^iven  to  the 
police  departments  of  the  difTerent  public  municipalities  .so  that  their  power  as  i»olife 
officers  Would  be  state  wide,  and  it  is  my  opinion  that  the  stale  and  cttunty  forces 
would  benefit  Kieatly  if  this  was  done.  I  Kred  F.  I'liillips.  Supirinleudent  of  Special 
Ser\ice.  Santa  Fe  Railway,  i 

TWENTY-FOUR    HOUR    SCHOOL 

As  the  most  notewoi-th.v  progress  of  mtnlicine  in  the  last  few  years  lins  been  in 
the  aBcertainmenl  of  causes  of  disea.se  and  the  application  of  preventiv<>  meaHures 
as  opiMised  to  the  old  curative  processes.  I  fjnd  that  before  we  (-an  accomplish  any- 
thing really  worth  while  in  combatting:  or  conlndlinK  t-rime  we  must  know  itM 
causes  and  lie-in  at  the  bottom.  The  real  problem  lies  in  just  how  to  k«  about  it. 
I'robably  by  civinK  the  state  wiib-  jiowers  of  custody  and  ciuitrol  of  children  who 
exhibit  indications  of  deliu(|ueiic,\  or  tenden<-y  toward  crime.  This  will  necessitate 
aiiproachiuK  the  |iroblem  from  an  entirely  difTerent  stand|ioint.  so  far  as  the  handliiiK 
of  these  chihlren  is  concerned,  my  idea  beiuK  that  the  institutions  creatinl  and  main- 
tiiiiied  for  that  purpose  should  be  widely  difTerent  from  thos<'  of  a  penal  nature  now 
existing.  The  present  institutions  are  jierhaiis  adapted  to  the  control  of  incorrinibles. 
but  the  object  i(Ui  lies  ill  brin;;iiiK  the  boy  av  t;irl  with  a  reasonable  chance  for 
reformation  into  i-ontact  with  those  for  whom  there  is  little  or  no  hope.  The  iiisti- 
tulion  that  I  contemplate  would  be  similar  to  a  boat-diiiK  school  in  that  the  c-hildren 
would  be  under  supervision  for  twi-nty-four  hours  per  <lay.  subject  to  rules  as  to 
liberty  as  iniKhl  properly  be  promulKate<l.  and  would  receive  instruction,  both  voca- 
tional and  academic,  in  additiiu)  to  moral  or  ri-liKi<uis  trainiiiK-  (>et  theni  early, 
create  a  healthy  eiivironnxMit  with  itroper  moral  Kui<lance.  and  I  believe  thai  the 
crop  of  <-riniinals  can  be  cut  in  half  at  least.       (Vernon  F.  (Jant.  .Mixleslo. ) 

It  is  our  content  ion  that  every  American-liiu-n  boy  is  entitled  lo;  First,  the  right  to 
a  jiropi-r.  home  and  adeijuate  sU|M'rvision.  'I'lie  home  is  the  unit  of  society.  Sei-ond. 
the  child  has  a  ri^ht  (o  an  e<lucation  that  meets  his  eilucatioinil  ikhiI.  Education  is 
traiuiiiK  for  ^ood  cit  i%enshi)>. 

The  schools  in  the  niniii  an-  coustitiiti-<l  to  meet  the  nt>«><l  of  the  averaRi-  lH>y. 
Very  often  they  do  not  at  all  meet  the  neeil  of  the  exceptional  individual,  often  n 
bo\  briRliter  than  his  fellows,  who  ini>,'ht  become  an  outstandini;  siicc-ess.  if  his  neeil 
were  properly  lui-t.  Tin-  I  wi-iit>  four  hour  school  would  meet  accepted  eilucational 
standards  and  duriiiK  an  indeliuite  perioil  of  lime  would  care  for  the  needs  of  these 
I'xceplioiial  boys  for  the  enliri-  I wi-iil.\ -four  hours  of  the  da.\,  providiuK  him  with  n 
suitable  honu'  as  well  as  i><lnciit  ional  opporliinil  ies.  There  would  be  no  cominitiueiit 
to  >^iich  a  school:   a   boy   would  be  sent    there  .-is  a   result   of  the  recommendation  of  a 
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•  oiniiiiltcc.  lo  loiisisi  of  till'  siIkkiI  iniiuipal  of  ilic  |iiil)lii-  .scliool  w  lit-rc  the  hoy  whs 
ill  iittoiuiaiiic.  tlic  luiiuMpal  of  tlir  I w fill. \ -four  hour  school,  and  a  third  iicison  to  ho 
M'ltM-tcd  hy  lh^'^«'  two. 

("oiiiitit's  and  coiiihiiiatioiis  of  coiiiit  ics  would  ho  i-nahlcd  lo  I'stahiish  twciity-foiir 
hour  schools  in  connect  ion  with  piililic  school  s\  stems.  \\'hile  it  is  true  that  this 
would  add  somewhat  to  the  cost  of  the  jmhlic  school  system,  this  first  cost  would  be 
exceedingly  small  as  compared  with  the  tremendous  outlay  to  which  the  .state  is  put 
in  caring  for  the  incrensiiiK  iiumlier  of  delimiuents.  (K.  J.  Scndder.  Superintendent 
Whit  tier  State  School. ) 

I  have  one  su>;>restion  thai  I  would  like  to  nrf;e.  namely:  that  every  coininiinity 
should  he  required  to  provide  a  twenty-four  hour  per  day  school  for  children  whose 
conduct  ill  school  is  had.  and  p.-irt icularly  if  it  is  also  had  out  of  school.  There 
should  he  detention  homes  of  some  sort  available  to  each  child  of  the  type  that  I 
have  rouKlily  described  above.      (H.  H.  Wilson,  Superintendent  of  Schools,  Berkeley.) 

The  1!»'J7  st.itiites  for  the  State  of  California  have  permissive  h'^islation,  pro- 
vidiu;;  for  parental  schools.  These  parental  sclu)ols,  in  my  opinion,  should  be 
encoura>;ed  throu>;lioiit  the  state  and  should  be  put  in  the  hands  of  people  who  will 
select  highly  trained  professional  people  to  coiKhict  these  schools,  in  or(h'r  that  the 
most  benefits  ina.\  he  derivi-d  in  tr;iiiiin;:  the  children  sent  to  the  parent:il  schools. 
The  institutions  in  the  state  at  the  iiresent  time  intended  to  reform  misdirected 
youth  should  be  in  all  cases  under  the  direction  of  highly  trained  experts  in  this  line 
of  work  and  should  never  be  tilled  by  political  appointments.  (Willard  K.  (livens, 
Siiperintt'iident  of  Schools,   San  Diefjo. ) 

Kncoura>;e  through  state  aid  the  <>stablishmeiit  of  parental  and  adjustment 
schools  permitted  under  a  new  section  of  the  Political  Code,  which  jn-ovision  was 
enacted  hv  the  last  lejjislature.  A  siitiicient  iiuiiiher  of  these  schools  should  he  estab- 
lished ill  the  future  to  bejiin  this  work  with  all  children  who  show  a  criminal  tendency 
in  the  early  ailolescent  periofl.  (  Fred  ^I.  Hunter.  Superintendent  of  Schools, 
Oakland.) 

It  seems  to  me  that  your  commission  could  do  some  very  valuable  work  by  i)ro- 
inotinK  discussion  rel.-itive  to  the  county  adjustment  schools  whose  establishment  was 
authorized  hy  the  last  le<:islatiire.  I  feel  that  boards  of  supervisors  will  move 
rather  slowly  in  this  m:itter.  and  |ierhaps  in  most  cases  will  move  only  in  response 
to  pressure  from  the  local  coinmunities.  Siijjjjest ions  and  materials  coming  from  your 
body  or  from  some  other  <*entral  source  from  time  to  time  would  doubtless  be  (juite 
helpful  in  bringing  about  the  establishment  of  these  s<'hools.  It  would  seem  that  it 
is  necessary  to  exercise  considerable  care  in  connection  with  proiiaganda  for  the 
establishmeiU  of  these  schools.  Nothing  should  be  done  to  undermine  the  faith  of 
the  people  at  large  in  our  youth.  Too  frecpiently  the  impression  goes  out  that  our 
.\oiitli  are  in  much  worse  condition  than  actually  is  the  case.  (W.  U.  Ilepner, 
Superintendent  of  Schools.   Fresno.) 

DeliiKiuent  children  and  defective  children  shouhl  not  be  allowed  to  go  to  school 
with  good  wholesome  children.  We  should  have  separate  schools  for  them  and  they 
should  he  sent  there.  I  was  very  much  disgusted  with  a  boy  scout  executive  whom  I 
heard  telling  about  a  boy  in  a  troop  who  had  to  be  watched.  lie  was  conversing 
w'.th  a  friend  on  the  ferry  and  I  couldn't  help  but  overhear.  The  boy  he  was  talking 
about  shouldn't   he  in  :i  irci(>|)  or  in  a  public  classroom  with  de<'ent  <'hildreii.      (W.  D. 

I'olt.r.    Herkelev.  I 
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APPENDIX  No.  II 

Suggestions  and  Recommendations  of  Judo^e  Charles  W.  Fricke, 
Judge  of  the  Superior  Court,  Los  Angeles  County 

DEPOSITIONS 

Al  till'  |ir<'s»Mil  lime  llic  (l<'fciisi'  is  ixTiiiil  lc<i  to  take  dcposil  ions  oiitsitlf  of  tin- 
sliilc.  :i  riKlil  \vlii<-li  is  not  ac-ciirdcil  to  tlif  )ii-<>sf(Mit ion.  It  is  siikK''!^!*'^!  thnt  tii*- 
law  inu)  coiistittiiioii  he  aiixMidcd  to  jirovidt'  that  lli«*  riKlH  "I"  the  dt'ffiise  to  lakf 
df|><>siti(>iis  oiilsi<li>  of  III)'  staff  lii>  coiitiiiKiMit  upon  th<>  sainc  riKlit  Ix-iiit;  accorded 
to   the   prosecution,   or   that    the   )>eople   in   all   cases   have   sn<*h    rifjlit. 

BAIL— ARREST   OUTSIDE   OF    COUNTY 

As  the  law  now  stands,  as  applicable  to  cases  of  felon.v,  if  the  defendant  is 
arrested  outside  of  the  count.v  in  which  a  prosecution  is  peudin^,  his  ri^ht  to  aduiis- 
siun  to  bail  in  the  <-<iunt.\'  in  which  he  is  arrested  depends  upon  whether  the  warrant 
is  based  upon  a  complaint  before  a  inacistrate  or  upon  an  indictUKMit.  In  the 
former  case  h<>  nia.v  not  give  bail  in  an.v  count.v  other  than  that  in  which  the  com- 
plaint was  filed  (  1'.  ('.  S'Jl  ) .  l)Ut  in  the  latter  he  nni.v  give  bail  in  the  count.v  in 
which  Ik'  was  arrested  (P.  (".  !»X4l.  Secti(ui  J>S4  should  be  so  auiendtMl  as  to 
permit   liini  to  ^ive  bail  onl.\    before  the  court   in  whicii  the  indictment   was  file<l. 

BAIL    BONDS 

In  view  of  the  fact  tiiat  there  is  notlijii;;  which  will  pri'vent  sureties  n|»on  bail 
bonds  from  transferrin;;  tlieii-  ]»ropert.v  after  thi>  defendant  has  been  released,  it  is 
suK^ested  that  bail  bonds  should  b'-  rciMird'-d  and  act   as  liens  asiiinst    the  renlt.v. 

PENAL  CODE,  SECTION    197 

In  subdivisiiMi  three  of  this  section,  an  <'ffort  was  made  b.v  the  legislature  to 
declare  the  rule  as  to  justifiable  homicide  where  |)Prs()ns  were  eiiKaKed  in  "mutnnl" 
cond)at.  but  the  statute  has  for  a  lon^  time  contained  the  words  "mortal"  combat. 
Our  courts  have  held  that  this  statute  should  be  interpreted  as  though  the  word 
"mutual"  wus  in  fact  used,  luil  it  woubl  seem  that  the  statute  should  be  ameiideil  to 
I  i.ll-ectly   stale   llie   law. 

INFORMATION    AND   COMMITMENTS 

The  dislri<t  attorne.v  now  has  the  ri;.'lit  to  charge,  in  his  information,  the  offense 
or  ofl"enses  appearing;  from  the  transcript  of  the  testinion.\  at  the  preliminar.v 
examination.  In  this  connection,  the  statute,  section  W.C>  cif  the  I'enal  (^nde.  should 
be  so  amended  that  the  .se<-ond  sidxiivision  one  gives  to  the  defendant  the  ri^hl  to 
have  an  information  set  aside  where  the  offense  or  olTeuses  charKe<l  in  the  informa- 
tion are  not  sustained  b.v  the  testimon.v  at  the  jireliminar.v  exaininntion.  There  is 
an  additional  reason  for  the  nmen<1ment  su;;Kested  to  section  U',)~t.  At  the  i>re.sent 
time,  where  the  transcript  does  not  sustain  the  charge  in  the  informal i<ui.  the  man 
in  jail  has  the  rigiit  of  release  b.v  habeas  corpus,  but  the  defendant  who  is  out  on 
bail  has  no  right  of  a  corresponding  <'lniracter  and  is  compelled  to  go  through  a  trial. 

PRESUMPTION    OF    GOOD    CHARACTER 

At  the  (tresent  time  the  law  gives  to  the  defendant  the  benefit  of  the  presumption 
that  he  has  good  chnrai'ter  for  the  traits  involved  in  the  offense  <-harged.  and 
this  presumption  is  not  rebuttable,  the  onl.v  riyht  given  to  the  prosecution  being 
tliat  where  the  defendant  introduces  allirmative  proof  of  such  gocwl  character,  such 
affirmative  proof  m;i.v  be  reluittefl.  I'nder  our  present  practice  where  tio  clinracter 
testimony  is  introduced,  the  court  instructs  tlio  jury  ns  to  the  presumption  of  go<Kl 
character  in  the  defendant,  a  jiresumption  very  fre(|uently  in  violent  contrndidion 
of  the  actual  facts.  The  presumption  of  goo<I  character  should  either  l>e  removed 
from  the  defendant,  or  if  it  be  allowed  to  rem;iin,  the  prosecution  should  have  the 
riuhl   to  rebult  the  sami-. 
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DISTRICT   ATTORNEY   SUBPOENA 

At  tlic  iHi'scnt  tiiiio  tin-  (Ustri<'t  altoriU'.v  liiis  no  iiu-aiis  wlicri-li.v  lie  can  sociirc  the 
.•ittt'iidnncc  nt  liis  otfico  (for  cxaininiitioii )  of  witiit'sscs,  and  it  is  suKKt'sted  that  an 
ann-ndnn'iit  to  tlu'  statute  bo  passed  Kiantinj,'  the  district  attorney  aiitliority  to 
subpoena  and  enforce  t!»e  attendance  and  testimony  of  witnesses  in  niatteis  pending 
before  him. 

ATTEMPTED    EXTORTIONS 

Section  ~>'24  is  novel  in  tliat  it  niaiies  an  attempt  to  commit  a  felony  merely  a 
misdemeanor.  Since  the  \iciousness  of  a  defendant's  act  exists  to  as  full  an  extent 
wliei-e  an  attempt  to  extort  money  is  nnsnccessfnl.  tliis  offense  should  Ix-  nuule  a 
felon.\ .  and  it  is  suftKesled  that  section  524  b(>  repealed  and  the  punishment  of 
attempted  extortion  left   to  the    provisions  of  section   (>(>4  of   the   I'enal   Code". 

REPEATED    MISDEMEANORS 

Tlieie  are  several  classes  of  crimes,  sucii  as  issuing  a  series  of  small  bad  cliecks 
and  larceny.  end)e/.zlement  or  obtaining  by  false  i)retenses  of  small  amounts  less 
than  .'<2(M>.  where  the  afiKrejiate  amount  secured  by  the  defendant  is  greatly  in 
excess  of  $200.  In  cases  of  this  sort,  it  would  seem  that  a  special  statute  should 
be  enacted  i)rovidin;,'  in  effect  that  wherever  any  person  by  means  of  the  same  i)lan, 
system  and  method  secures,  by  means  of  any  series  of  misdemeanors  similarly  com- 
mit te<l.  a  sum  of  money  in  excess  of  .*j;200.  that  such  person  be  prosecuted  for  a  f<'lony 
and  that   the  commission  of  s<ich  series  of  acts  be  made  a  felony. 

WIFE   AS   WITNESS 

Several  cases  lia\f  arisen  recetitly  wliere  assault  with  a  deadly  weapon  and 
attempt  to  p«>ison  has  been  committed  upon  tiie  wife  of  the  defendant  and  death  has 
resulted,  not  to  the  wife,  but  to  ;inother  person  from  the  criminal  act  directed  at  the 
wife,  and  under  section  l.'}22  the  t»>stimony  (»f  the  wife  is  not  available  to  the 
prosecution.  It  wotdd  seem  that  reason  and  the  interests  of  justice  require  the 
statute  to  be  amended  .so  as  to  iiermit  testimony  of  the  wife  or.  in  similar  cases,  that 
of  the  husband,  to  be  that  of  comi)etent  witnesses  in  cases  where  the  offense  charged 
also  involves  an  offense  afiainst  the  spouse.  As  the  privilege  is  purely  statutory, 
this  recpiires  no  constitutional  amendment. 

CONCEALED    WEAPONS   ACT— SECTION    13 

.\s  now  worded,  this  section  punishes  the  chansiinR  or  obliteratinj;  of  the  name 
of  the  maker,  number,  or  other  identification  mark  on  any  pistol  or  revolver  and 
the  ))ossession  of  such  firearm  is  made  presumptive  evidence  that  the  ))ossessor  so 
chanj.'ed  or  obliterated  the  same.  It  is  practically  impossible  to  secure  a  conviction 
un<ler  this  .section  since  in  all  instances  it  would  be  necessary  to  prove,  not  merely 
that  the  mark  had  been  chanfjed.  but  that  it  had  been  chauKed  since  the  passage  of 
the  statute.  Proof  is  almost  never  available.  :uid  if  this  statute  is  to  be  at  all 
effective  it  sliotdd  punish  the  jiossessor  of  any  firearm  ui>on  which  the  marks  have 
been  changed  or  altered  and  i)lace  all  burden  upon  the  defendant  to  show  that  he 
was  not  resiKuisible  in  any  way  for  such  change.  The  Weapons  Act  should  also  be 
junended  to  punish  the  nar<-otic  addict  for  possession  of  a  firearm  <-ai)able  of  bein^' 
<onc-4'ale<l  upon  the  person  by  provision  similar  to  that  apiilic.-ible  to  an  nnnatur.'il- 
i/,ed  alien. 

BURDEN    OF    PROOF 

The  rule  thai,  where  a  necessary  fad  or  its  absence  is  one  more  |)art  icularly 
within  the  knowled;;e  of  the  accused,  the  burden  as  to  the  i.ssue  thereon  is  upon  the 
defendant,  is  limited  in  California  to  cases  involving  the  <|iiestion  as  to  whether  the 
(lefeiidjinl  had  or  flid  not  have  a  license.  It  would  seeni  th:it  the  rule  should  also 
include  all  cases  in  which  the  fact  is  one  the  proof  upon  which  is  not  available  and 
obtainable  through  subpoenas  issui'd  on  behalf  of  the  i>eople.  but  upon  which  proof 
is  obtainable  b,\    the  defendant. 

OBJECTIONS 

'i'he  general  stock,  blanket  and  indefinite  instrnclions  should  be  dune  away  with. 
It  should  be  the  rule  by  statute  that  no  objection  shall  be  the  basis  for  an  assign- 
ment of  ei-ror  upon  api>eal  in-  on  a  motion  for  a  new  trial  unless  it  shall  have 
specifically   pointed   out    the  le;;al   ground    for   the  object  ioii   and    that,    if   the   objectixin 
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IIS  statt'd  is  not  so  s|)«'<'ific  thjrc  be  no  error  in  overrulinR  the  sani»\  A  jiidRo 
shonld  novcr  he  rovi-rsed  for  nn  error  nntil  it  is  so  cloarly  cnllt'd  to  liis  ntlention  thnt 
he  may   oliviatc  or  correct   it. 

JUDGMENT   AND   SENTENCE 

There  are  many  crimes  where  tlie  |ienall\-  is  sncli  liiat.  ii|miii  <<.ii\  ici  inn.  the 
court  has  l)nt  two  alternatives.  :i  sentence  to  state  prison  and  inohation.  In  this 
larj;e  <lass  of  offenses  we  fiml  nniny  cases  where  the  facts  and  circnmstances  <lo  not 
warrant  a  state  pri.son  .sentence  and  still  the  accused  can  not  or  should  not  ui't 
probation,  but  should  receive  .some  punishment.  The  law  should  provide  that  when 
tin-  minimum  penalty  does  not  exceed  one  year  in  the  stale  prison  and  the  maximum 
does  not  exceed  fifteen  years,  the  court  nmy.  in  its  <lis(ret ion.  impose  a  sentence  of 
not  exceeding  live  years  in  the  county  jail  or  a  house  of  correction. 

Since  it  is  the  defendant  who  occasions  the  expense  of  a  prosecuticni,  the  court 
should  have  the  power,  in  its  discretion,  to  retpiire  tlw  defendant  tn  pay  costs,  tin- 
amount  to  be  determined  by  a  statutory  cost  bill. 

Where  a  crimimil  causes  a  finamial  loss  by  his  criminal  a<t.  In-  shouhl.  as  a  part 
of  the  penally,  be  comp<'lle<l  to  reimburse  the  persons  sufferinj;  fnnn  his  criminal  act. 
'I'his  shoidd  be  allowed  as  an  addition  to  the  judKUient  and  sentence.  People  <-omniil 
crinn's  because  they  think.  sonielinn>s  coi-rectly.  that  it  pays;  compelling;  the  (-riminal 
to  repay  and  reimburse  nnik«'s  it  so  unprofitable  as  to  nnike  it  a  deterrent. 

PROBATION 

The  section  (  12<l.'>  I'.  ('.)  should  provide  that  no  person  convicted  by  \erdict  of 
a  jury  should  be  eligible  to  probation  unless  the  trial  court  shall  certify  that  the 
(-in'ninslan<-es  are  such  as  wjirranled  the  a<-cused  in  def«-ndinj;  and  den.viuK  the 
<-liar;;e.  Tin-  <-ff<-ct  would  be  th.-it  the  Ruilty  who  hope  for  probation  would  plead 
^Miilty   rattier   than   lose   the  ch.-ince  of   probation   by   ^r>inp;   to   tri.'il. 

DISMISSALS 

The  law  now  ;;ives  to  a  defendant  the  riRht  of  havin;;  an  action  dismissed  where 
it  is  not  bronchi  to  trial  within  sixty  days  after  the  fiinlin;:  of  the  iinlicttnent  or 
filing'  of  the  information  and  the  trial  has  not  been  postp(nn-d  up<Mi  the  defendant's 
appli(-ation.  The  sixty  day  period  should  dati-  from  the  day  of  the  entry  of  the 
defendanl's  ])lea  of  not  ;;uilty. 

MOTIONS    FOR    NEW    TRIALS 

Motions  for  new  iti.-ils  are  fre(|uently  based  upon  the  mailer  within  the  knowliKlKe 
of  the  jurors  oi-  other  persons,  and  are  jiresenled  by  the  di-fense  based  u|>on  affidavit. 
To  rebnit  such  atHdavits.  the  present  i)raclice  reipiires  the  filiuK  of  counter  affidavits, 
and  it  is  frecpiently  very  difficult,  especially  if  the  time  be  short,  to  secure  the  affi- 
•lavits  of  jurors.  It  is  suirKeste*!  that  the  stjilute  be  amr>nded  tf>  |iermif  the  testi- 
mony  of  the  jurors  an<l   otin-r  witness«-s  to  be  t:iken   before   the   trial   court. 

FORMER   JEOPARDY 

I'enal  ("ode  section  ll.SO  provides  thai  "The  ;:rantin>:  of  :i  new  trial  places  tin- 
parties  in  the  same  position  as  if  no  trial  had  been  bad."  Xotwithstainling  this 
provision,  our  i-ourts  have  rejjeatedly  hcM  lh:it.  where  a  defetidant  is  (-onvicte<l  of  an 
offense  less  than  lh:il  <harKed  in  the  information  but  necessarily  incln<le<l  therein, 
such  conviction  operates  as  an  ac<|uitlal  of  the  greater  offense.  Thus,  if  .V  were 
•-harired  with  murder  ami  convicted  of  manslauKhler,  he  could  not.  upon  the  Krantinc 
of  a  new  trial  in  the  trial  <<iurl  or  upon  appe.-il.  be  trii-<l  upon  his  second  tri.-il  for 
an\  <iffense  greater  than  nmnslauKhter.  'IMn-  rule  is  unreasonabb-  and  illoRical. 
i-si)ecially  when  we  c«>nsi<l)-r  that  the  verdict  of  conviclion  may  have  been  aK"insl 
both  tin-  law  and  the  eviden(-e  (as  in  Propir  vs.  11  iintiix.ilnu.  V.\S  ("al.  Ulil  :  llunt- 
ington  vs.  Suit.  CI.,  f*  Cal.  App.  2S.S  ;  /V«.  vs.  If  iiiiliniiloii.  S  Cal.  App.  VA'2).  and 
that  the  very  error  which  caused  the  f-onviclion  for  the  lesser  offense  is  the  basis 
for  the  Krantiiic  of  a  new  trial.  The  law  should  b<-  amended  to  expressly  provide 
thnt.  upon  a  conviction  of  a  lesser  offense  and  the  crantiuK  of  n  new  trial,  Hn(-h 
conviclion  shall  not  (tperale  as  an  acriniltal  of  any  offense  included  within  the 
indi(-lnn-nt  or  infornnition.  The  effect  of  su<h  amenrlmenf  would  jdaee  the  necuKe<I 
u|Mm    the   .se<-«nid   trial    under   the   charne   originally    filed,    which    is   ns   it    should   be. 


^ 
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FurtlHTiiiorf.  a  (Icft'inliint   in  siicli  a  ease  would  he  K-ss  likely   to  appeal   if  ho  know 
that  a  reversal  ini>;ht  result   in  his  ultimate  eonvietiou  of  the  major  crime. 

INSANITY 

This  state  now  lollows  tiie  rule  in  Mr\<iiii/lito>r.i  case.  <-onun(>nl.v  known  as  •"tiie 
right  and  wron^"  test,  hut  the  rule  has  never  been  put  in  statute  form,  our  only 
provision  beinu  section  12(5  of  the  I'enal  Code,  which  declares  thai  "iunatics  and 
insane  persons"  are  incajiable  of  <'0inmitting  crime.  Our  courts,  however,  have 
<K'<-asionalIy  loosely  injejted  a  foreign  element  into  tlie  rule  by  their  statement  that 
"If  appellant  •  *  •  lia<l  sufficient  mental  capacity  to  appreciate  the  character 
and  (piality  of  his  act.  knew  and  undei-stood  that  it  was  a  violation  of  the  rights 
of  another  and  in  itself  wionj:.  knew  that  it  was  prohibited  by  the  laws  of  the 
land  and  tiiat  its  commission  would  entail  punisliment  and  i>enalties  uiion  himself, 
if  he  had  the  capacity  thus  to  appreciate  the  character  anil  comprehend  the  possible 
or  i)robable  conseciuence  of  his  act.  he  is  responsible  to  the  law  for  his  act."  {Pro. 
vs.  Oxnnvi.  17<»  Cal.  121H.)  The  underlined  portions  of  this  statement  of  the  rule. 
fre<|uent]y  included  in  instructions  to  the  jury,  are  not  the  law.  Knowledge  tiiat 
an  a<-t  is  prohibited  by  the  law  of  the  state  and  its  commission  will  entail  punish- 
ment is  in  no  sense  a  reipiirement  to  criminal  responsibility  ;  it  is  well  !<ettled  that 
ignorance  of  the  law  under  which  the  accused  is  iirosecuti-d  i.s  no  defense.  The  term 
'"idiots"  as  used   in  se<-tion  '2()  should  also  be  defined. 

CRIMINAL   COURT   OF   APPEALS 

There  are  so  many  criminal  cases  on  appeal  and  the  criminal  law  involves  .so 
many  rules  of  its  own  that  it  is  not  surprising  that  rehearings  in  criminal  appeals 
so  freipiently  result  in  a  reversal  of  the  lirst  o])ini()n  on  appeal.  Also  we  find  one 
district  <-ourt  of  appeal  holding  one  way  on  a  i)roposition  of  law  while  a  similar 
c-ourt  foi-  another  district  holds  otherwise.  In  the  criminal  law.  particularly,  a  close 
familiarity  with  the  i)recedents  and  the  code  i>rovisions  is  essential.  Numerous 
instances  could  be  decided  where  an  ai>pellate  court  in  rendering  its  decision  wholly 
overlooked  a  former  decision  of  authority  or  a  statutory  i)rovision  directly  in  point. 
A  court  specializing  on  criminal  appeals  could  so  familiarize  itself  with  the  body  of 
the  criminal  law  that  its  decision  on  appeal  would,  in  most  cases,  be  final,  or  at 
least  be  affirmed  on  rehearing  before  the  Supreme  Court.  We  can  not  close  our 
eyes  to  tiie  fact  that,  of  recent  years,  rein-ai-ings  in  the  Supreme  Court  and  even  in 
the  same  District  C\)urt  of  Api)eal  have  i-esnlted  in  a  Hat  reversal  of  the  former 
opinion  on  aiipeal.  This  is  no  reflection  u))on  our  appellate  court  judges,  but  is  a 
result  of  their  multifarious  duties  prechuling  a  thorough  familiarity  with  the 
criminal  law  which  is  still  looked  ni)on  as  a  stepchild  of  jurisprudence  and  treated 
ac<'ordingly. 

IMPEACHMENT    OF    WITNESS 

I'nder  tiie  present  rule,  the  party  producing  a  witness  can  not  iinpeacli  such  wit- 
ness by  showing  that  he  has  at  other  times  made  statements  in  variance  witii  his  i)res- 
ent  testimony,  unless  tiie  witness  testifies  aclversely  to  the  party  producing  him.  This 
rule  should  be  modified  so  as  to  permit  the  imi)eachment  of  such  a  witness,  where 
the  jiarty  calling  him  is  compelled  to  call  sucii  witness  by  reason  of  the  fact  that 
he  is  the  only  person  having  knowIe<lge  of  the  matter  in  (piestion,  so  far  as  is 
known.  This  could  be  brought  al)out  by  an  amendment  to  section  2(>49,  Code  of 
Civil   Procedure. 

REFRESHING   THE    MEMORY 

Section  17,  Code  of  Civil  Procedure,  permits  a  witness  to  refresh  his  memory  to 
a  writinj;  ina<le  by  himself  or  under  his  direction,  and  some  of  our  <-ourts  have 
<-onstrued  this  statute  as  excluding  all  other  means  of  refreshing  liie  memory.  The 
section  should  be  amended  to  permit  a  witness  to  refresh  his  memory  by  examination 
or  reference  to  an.\  obje<'t  or  thing  which  \\()uld.  accordinj;  to  the  foundation  laid 
by  his  statements,   i)ring  back   to  mind   facts   wlii<-ii   lunc  slipped   liis   memory. 

IMPRISONMENT    FOR    NONPAYMENT   OF    FINE 

Our  I'enal  Code  contains  two  provisions  aul  lioiiy.ing  courts  to  provide  that,  in 
the  default  of  the  payment  of  a  fine,  the  defendant  may  be  imiirisoned  for  a 
si)eoified  length  of  time  until  the  fine  is  satisfied.  Section  ^'2{)~^  refers  exchi.sively 
to    superior    courts    jind    sectiiui     1  f4<i    refers    e\<-]usive]y     to    justices'    courts.      The 
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<-<id«'  sliiiiild  hf  so  iiini-ndfd  as  to  ^jivc  ihc  suprridr  conrl  llic  saiiio  itowt-r  whioh  is 
MOW  ii«is.s«'ss<>d  by  tin-  jiistici'  j-oiirt,  or  oiio  section  should  Ix"  <'iinftp<l  to  covt-r  all 
courts.  As  tin"  law  now  stands,  tlio  justico  court  has  greater  iiowcrs  in  this  con- 
nection than  is  posscssjKl  by  the  sii|»t'rior  court. 

BURGLARY    WITH    EXPLOSIVES 

AIiIioukIi  all  other  burglaries  do  not  rc(|uii°c  the  element  of  "breaking."  the  crime 
of  bni-ylary  with  explosives,  section  H'A.  I'enal  Code,  the  most  a^iKcavat in;;  form  of 
bur;.'lnry.  recpiires  in  addition  to  the  enti-rin;.'  with  crinnnal  intent  that  there  be 
also  a  breakin}.'.  and  the  addition  of  this  element  of  breakint;  places  an  unnecessary 
burden   upon   I  he   prosecution   and  opens  the  door  to   technical   defenses. 

MEANS    USED   TO   COMMIT   CRIME 

There  is  now  no  adeiiuate  pr<ivision  for  the  disposition  of  articles  nse<l  as  tin- 
means  of  commiltin;;  crime,  and  it  seems  that  the  law  which  prctvides  that  exhibits 
in  a  criminal  case  be  returned  to  the  owner  or  person  entitled  to  the  possession 
thereof  would  permit  the  return  of  the  means  used  to  commit  a  crime  to  the 
<lefen»lant  or  his  transferee.  A  detinile  statute  should  be  enacted  providing  that 
all  arlic-les  used  to  commit  a  crime  bi-  deemed  nuisances  and  coiit raban<l.  and  that, 
upon  <H)nviction.  they  be  confiscated  and  s(dd  or  destroyed,  except  that  where  such 
objects  are  not  of  them.selves  of  unlawful  character,  that  the  court  may  direct 
other  disposition  of  the  same. 

CONCURRENT   AND   CONSECUTIVE    SENTENCES 

Section  <>(J!(  rcKulales  h\  statute  when  sentences  shall  run  consecut  ivel  v  and 
when  concurrently,  and  takes  from  the  court  all  power  to  control  the  ninninK  "f 
sentences.  For  i'xami)le.  if  a  i»er.son  on  eaj-li  of  three  consecutive  days  were  con- 
victed and  immediately  sentenced  for  three  se)iarate  ^rand  larcenies,  such  sentences 
must  run  concurrently,  but  if  all  three  oflfensi-s  were  tried  jointly  and  the  defendunt 
convicted  upon  each,  such  sentences  must  i-un  consecutively.  I'nder  our  present 
law.  if  a  man  be  char;,'ed  jointly  with  three  ;;i'and  larcenies,  if  he  plead  ^juilly  to 
all  three  before  bein^'  sentenced  on  either,  his  three  sentences  must  run  con.secn- 
tively  tinless  the  court  orders  otherwi.se,  but  if  he  jilead  to  the  first  count  and 
received  a  senten<'e  thereon,  then  plead  to  the  .second  count  and  re<*eived  a  sentence 
thereon,  and  then  plead  to  the  third  count  an<l  re<-eived  a  sentenr-e  thereon,  such 
sentences  must  run  <-oncurrently.  It  would  seem  ailvisable.  also,  that  where  a  i>ers<)n 
has  !)een  convicte<l  on  one  ofl'<'nse  and  sentenced  thereon,  the  court  should  have  iiower. 
upon  a  snbsecpient  conviction  of  another  offense,  to  order  tluit  the  senten<-e  upon 
the  second  or  last  trial  follow  the  expiialion  of  llie  seiiience  for  ilie  offense  first 
tried,   or   run    concurrently. 

STATUTE    OF    LIMITATIONS 

It  seems  to  be  tin-  law  llnil.  when  a  person  is  i-onvicted  of  an  onTense  less  than 
that  cliarKe<l  in  the  indictment  or  information,  but  necessarily  included  therein,  that 
the  statute  of  limitations  which  applies  to  the  cause  is  the  statute  which  wo\il«l 
apply  had  the  indi<-lin<-nl  or  inform.-ition  charged  the  offense  on  which  the  defendant 
was  <'onvicted.  Thus,  if  a  person  weri'  pro.secuted  for  an  assault  with  a  deadly 
weapon  two  years  after  such  assiiult  was  committed  an<l  the  jury  convicted  only  of 
simple  assault,  the  accusi>d  would  escape  |iunishment  because  a  misdemeanor  is 
barred  by  the  statute;  similarly,  if  a  nnin  were  prtisecuted  for  murder  anrl  the 
indictment  or  inform.-itiou  were  filed  more  than  three  \fars  iifler  the  commiKsion 
of   (he   crime.   ;■    conviction    of    mansbiuKhler   woubl   be   barred    li>    the   >.intiiliv      This 


itnation   should   be  changed. 


ATTEMPTS 


Seition  lillt  of  the  I'eii.'tl  ( 'o<le.  enumerating  certain  attempts  to  commit  felonies 
and  prescriliiiiK  the  penalties  therefor,  does  not  include  attempts  to  commit  burKlar.\ 
of  the  |ii'>.|  decree  ihkI,  <-onsei|nent  ly.  in  cases  of  conviction  of  sn<-li  crime  the  court 
can  not  sentence  under  the  indeterminate  sentence  law,  but  must  sentence  defendant 
for  a  definite  term  of  years.  The  section  slioidd  be  amended  so  .ms  to  briiiR  all 
.•itlempis  to  commit   crime  under  the   indeieiniiirile  sentenci-   l;iw. 
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THE    INSANITY    DEFENSE 

Wliilc  till!  I!>li7  aiiiendiin'iits  scparatfd  this  (ictViisc  (tiiat  (Iftcndaiit  was  insane 
,it  tilt-  time  of  tli(>  act  cliarfrcd)  from  tlu-  iiriiicipal  (luostion  as  to  whcthor  the  ncciiscd 
conimitlt'd  the  act  chaiK«'<l.  it  will  bo  noted  from  an  examination  of  section  102<! 
that  no  i)rocedure  is  laid  down  for  the  trial  of  the  issue  raised  by  tiie  plea  of  "not 
gnilty  by  reason  of  insanity."  For  example:  Xothinj:  is  said  as  to  whether  the 
defense  or  the  prosecution  lias  the  rijilit  or  duty  to  open  and  dose  the  proof  and 
arpninent,  how  many  challenges  ari'  to  be  allowed  to  each  of  the  parties  or  whether 
the  number  of  siicli  challenges  b(>  the  same  as  would  have  been  allowed  under  a 
plea  of  not  jiuilly  under  the  same  charge.  It  would  seem  that  section  1()2(>  should 
liave  i>rovided  in  effect  that  the  procedure  in  the  trial  of  the  insanity  issue  be.  exceitt 
as  expressly  modified,  the  same  as  thoujrh  it  were,  as  heretofore,  tried  alonj;  with 
tlie  issues  rais(>d  by  a  plea  of  "not  guilty." 

A  more  serious  (juestion  arises  under  the  provision  of  section  1020  that,  in  sej)- 
arate  trial  under  a  plea  of  "not  f;^lil^.v."  the  defendant  "siiall  be  conclnsively  pre- 
sumed to  have  been  sane  at  the  time  it  is  alle;;ed  to  liave  been  committed."  The 
word  "sane"  is  not  defined  by  the  section.  If  it  be  considered  as  the  oiiposite  of 
"insane"  (and  since,  in  medicine,  insanity  is  a  disea.**e  of  the  brain  causing  a 
clejiarture  of  the  individual,  in  his  thoUKlits.  acts,  mental  or  physical  functiouiii};. 
from  his  normal)  the  i)resuinption  of  the  statute  excludes  all  forms  of  insanity.  If 
this  be  so.  what  then  will  oc<-ur  if  the  accused,  though  not  legally  insane  under  the 
"right  and  wrong"  test,  was  suffering  from  a  mental  disease  wliii'h  either  itrevenle<l 
him  from  forming  the  specific  intent  constituting  an  element  of  tlie  corpux  delicti 
or  was  relevant  to  tlie  (piestion  of  intent,  degree  of  the  offense  or  mitigation  of  the 
offense,  especially  wiiei-e  the  crime  is  one  in  which  the  jury  recommends  the  jienalty 
by  their  verdict  as  in  murder,  statutory  rape  or  driving  a  vehicle  under  the  influence 
of  intoxicating  licpuir  (Sec.  112  C'al.  Vehicle  Act)V  Can  the  legislature  conclusively 
ju'esume  a  defendant  free  from  mental  disease  where  such  disease  falls  short  of  that 
iiis;niit\  which  is  a  defense  to  a  criminal  charge  but  still  so  affects  the  mental 
operations  of  the  iiccused  as  to  tlii'ow  light  upon  the  criminal  intent,  the  presence 
of  all  the  elements  of  the  corinis  dcli'-ti  or  the  c|uestions  of  penalty  or  identity  to 
be  passed  on  by  the  jury?     These  problems  are  worthy  of  serious  consideration. 

If  the  word  "sane"  in  the  statement  of  the  i)resumi)tion  merely  means  "not  legally 
insane  to  a  degree  which  would  constitute  a  complete  defense,"  then  <'vidence  is 
still  admissible  to  show  mental  disease  of  a  different  or  lesser  degree  or  character. 

INSTRUCTIONS 

One  of  the  prolific  soui-ces  of  appeals  and  reversals  is  the  <|uestion  of  instructions. 
It  is  suggested  that  the  respective  parties  be  reijuired  to  .serve  upon  one  another  their 
proposed  instructions.  That  the  same  be  submitted  to  the  coui-t  and  an  opiiortunity 
.•ifforded  each  party  to  object  to  the  instructions  thus  offered  and  that  no  eri-or  may 
be  ))redicated  upon  the  giving  of  an  instruction  given  unless  objected  to  jirior  to  its 
being  given  and  that  no  error  may  be  jiredicated  upon  the  failure  of  the  court  to 
instruct   the  jury   unless   the  «-ourt   was   re((uested   to  so   instruct   the  jury. 

As  it  freipiently  happens  that  the  court  should  or  could  well  amplify  or  modify 
the  re(piested  instructions  it  is  suggested  that  the  present  law  be  changed  so  that 
the  court  may  instruct  the  jury  orally  !ind  without  the  necessity  for  written 
instructions  pi-ovided  that  such  instructions  be  taken  down  in  shorthand  by  the 
couit  reporter.  This  authority  would  permit  the  court  to  greatly  simi)lify  the 
instructions  and  render  them   more  v.-iluable  to   the  jury. 

The  law  should  also  jirovide  that  the  jury  be  instructed  befor<'  the  argument  of 
<-oiin.sel.  This  would  simjilify  matters  for  counsel,  eliminate  aiguments  based  on 
speculation  as  to  what  instructions  the  court  miglif  give  and  limit  the  argumeiil  li\ 
the  law  contained  in  the  instru<-tions.  It  is  suggested  that  all  general  instructions — 
those  as  to  duties  of  junu-s,  r<-as(Miable  doubt,  credibility  of  witnesses,  etc..  be  given 
before  any  evidence  is  taken.  It  would  seem  more  logic.il  to  inform  the  jury  as  to 
these  matters  at  the  beginning  of  the  trial,  to  instruct  them  as  to  their  duties  and 
finwtions  before  they  render  the  .service,  to  furnish  them  with  working  tools  at  the 
beginning  of  the  w(M-k. 

(JiiAS.    \V.    Fhkki;. 
Su|)eri()r  .Judge,   !x)s  .Vnu'eles  ('ount.v. 
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APPENDIX  No.  Ill 

Proposed  Reforms  in  California  Criminal  Law  and  Procedure 
Submitted  by  Prof.  C.  G.  Vernier,  Stanford  University 

To  thr  Ciilijuntin  Crime  Coitniiixnioii : 

The  followiiiK  changes  in  tlw  <Tiiiiiiial  law  an<I  inoci'diiic  ol  Cilifoiiiia  arc  suk- 
;;(>s|<mI  l)pcaus('  tlioy  )U-(>  hclicvcd  to  lie  dcsirahlc  and  williotii  i-«';;anl  to  pri-M-nt  con- 
stitutionality or  i>olitic!il  pxpedinncy. 

1.   ASS.Vl'LT. 

-Knicnd  I'cnal  Code  section  1U(»  to  omit  from  dclinitioii  of  assault  "conplcd  with 
ii  j)n'S('nt  ability." 

Actual  present  ability  not  needed  at  common  law.  nor  by  statute  in  most  stalos. 
Sliould  be  omitted  becatise  it  has  nothing  to  do  with  the  intent  of  <lefendant  or 
harm  to  the  vi<-tini  or  the  state. 

See  :.'  Hish.  New  (Vim.  Law    (!tth  ed.».  Sec.  IVJ. 
■J.        Kven  if  I'enal  ("ode  section  240  is  not  changed.  I'enal  Code  section  -417  should 
be  amended  to  punisli  threatening  use  of  an  nnh)a(h'(l  }.'iin.     .Vt   present   punish- 
ment   is  |)rovided  oidy   for  threaleninj;   use  of  "'deadly   weapon      *      *      *      in    tlie 
presence  of  two  or  more  p(>rsons." 

•A.    I'.ICA.MY. 

.\mend   I'enal  Code  section   '2X'2  to   make  bona   fide  and    reasonable   mistaki-  of 
fact  or  law  a  defense. 

This   is  the  EnKlii^h    ride  and   slioiiUl   be   the   rule   in   all  <'ases  of  felony. 

Iteferences  ; 

1  liish.  New  Crim.   Law    tilth  ed.).   Sec.  2;Hb. 

IH  Harv.  L.  Hev.  ."»(). 

:?  Harv.  L.  Uev.  ISO. 

:?  Calif.  L.   Uev.  at  4r.2. 

27  L.  n.  A.  N.  S.  1(»!»7. 

7  Calif.  L.  Uev.  1. 

4.  .lEOI'AKDV. 

.Jeopardy  should   not   apidx    until   final   verdict   on   the  merits. 

I'resent  rule  too  favorable  to  the  ac<-used  and  favors  the  i-e|ease  of  j.'uilt> 
parties  on  technicalities.  I'rojierly  construed.  .ieo|iardy  ride  forbids  beinR  trieii 
twi<-e  for  the  same  offense.  There  has  been  no  trial  until  verdict  rendered.  SuR- 
.1,'ested  ride  is  already  followed  in  sonn-  states  and  adopted  by  the  .Mississippi 
(•(mstifution  of  ]S!M). 

Kcferences  : 

11    Jour.  Crim.   Law  ;>4 1  at   'MO   (Millar  on   Modernisation  of  Criminal   I'ro- 
cedure  ) . 
!•  .1.  Am.  .Ju<l.  Soc.  L'ili   (snino  article). 

( "ontra  argument  : 

1    Hish.  New  Crim  Law    (Sih  ed.).  Sec.  Itll'.t. 

5.  .IKOI'AHDY — KflFect   of  Krant   of  new   trial. 

Where  verdi<-t  is  set  aside  on  motion  for  new  trial  or  appeal  by  defendant 
entire  case  should  be  reopened:  e.g.,  on  trial  for  murder  and  c<invi<ti<>n  of 
manslaughter,  entire  quest  ion  of  guilt   sh<uild  be  open  on   new   trial. 

Keference  : 

Calif.  U.  A.  rro<-,  V.rjti.  ,,.  2  IS  and  p.  r.i2.      Aiipr.ived  b\   Calif.  l?ar  Assn. 

C.   MIHDKH. 

.Vmeiid  renal  Codi'  si'ction  1S7  to  eliminate  malice  aforethought   in  murder. 

This   has   I u   doiie   in    Dakota.    I''li>rida    ami    New    York   and    in    .New     Indiana 

I'eiutI  Co<le.  S<>e  excellent  arKUinent  in  1(!7  Kentucky.  'Ai\r>.  Term  is  misleadiiiK, 
technicjil    and    confusinj:.      .Murcler    is    iu    reality    the    killitiK    of    a    hnninn    beint 
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wirnout  legal  justificnlioii  or  excuse,  and  under  cirt-mnstaiiees  insufficient  to 
reduce  the  criuic  to  mansIauKliter.  See  2  Stei)lien.s  History  of  f'riin.  Law  of 
EuK.  Hi). 

7.  .MTUDEH. 

I'enal    Code    section    1S)S   should    be    amended    to    eliminate    the    su>;Kestioii    of 
imi>Iie<l  malice  "when  the  circumstances  attending  the  killing  show  an  abandoned 
and  malignant   iieart." 
See  No.  (!. 

S.  V.   .McCJuire.  US   I..   1{.   A.  N.   S.   Kd")  and   note. 
Turner  vs.  Ciunw..  Km   K.v.  'iUrt. 
If)  U.  of   Illinois  Hul.  :U  "(Prof.  (JrecnI. 

(Pi'ofessor  Greene:  "It  has  been  said  that  legislatures  and  trial  judges  ina.v 
no  longer  torture  prisoners,  but  they  keep  on  torturing  the  lOnglish  lan- 
guage" ) . 

S.   SOLICITATION". 

A  section  should  be  added  to  I'enal  Code  making  solicitation  to  commit  crime 
(at  least  in  <'ase  of  felonies)  crirniual.  .Vl  present  solicitation  .seems  to  he 
crimimtl  oidy  in  certain  specific  cases,  leaving  uncovered  certain  more  imi)ortant 
ones.     California  seems  to  be  uni<iue  in   this   regard. 

It.  SELF-DKFENSE. 

Amend  Penal  Code  section  ]!)7  el.  8  by  substitution  of  "mutual"  for  "mortal." 
See  commissioyer's  note.  Term  "mortal  combat"  as  there  used  is  a  misprint  and 
makes  a  rule  unknown  to  common  law  or  law  of  any  other  state. 

1(1.   LA1{(.^ENY— Of  goods  rescued. 

Penal  Code,  section  500,  amend  to  eliminate  "in  the  city  and  county  of  San 
Francisco."  If  conversion  of  goods  rescued  is  to  be  criminal  it  should  apply  to 
state  generally. 

IL  PHOCEDUUE— Stay  of  execution. 

There  ishould   be   no   stay   of  execution   on    api)eal    exceiit    in    capital    cases    or 
unless  ordered  by  court  to  which  api)eal  is  taken. 

Calif.  B.  A.  Proc.  1<)2().  i.p.  24,S  and  192.     Approved  by  Har  Assn. 

12.   VEKDICT. 

.\ll<;\v  three-fourths  (or  ti\c-sixtiis  or  clc\  cn-l  welfths )  vcrdicf  rxi-i'|)t  in 
case  of  death  penalt.v  or  life  imprisonment.  Arguments  on  this  are  too  well 
known  to  need  repetition. 

See 

Calif.   H.   A.   Proc.   1<)10.   i)p.      l(i-lS. 
Calif.   H.   A.   Proc.   11)1  L   pp.     14-28. 
Calif.   I?.   A.   Proc.   1!)12.   pp.     27-:iS. 
Calif.   B.  A.   Proc.   VM?,.  pj).   111-2. 
Calif.  H.  A.  Proc.   1021.  pj).  KiS-H. 
Approved  by  Calif.  I$ar  Assn. 
2  Joum.  Am.  Jud.  Soc.  177   (favored). 
1    J.  C.  L.  4(>5-()  (note). 
13  J.  C.  L.  2!)S  :MM)   (note). 
l.H  T'niv.  of  III.   Bull.  34    (Judge   Ilarker). 
11    J.  C.   L.  3.",;-)    (Prof.  Millar). 

i;'..   P1{()CEDUUE-I{ule.s  of  Court. 

Authorize  Judicial  Council  to  make  rules  of  )«rocc(lure  in  criminal  cases,  even 
to  extent  of  changing   pr»'seiit   statute  rub's. 
See  : 

;">   S.  X.  Kec.  10.  Jiiu.  2:!.   1i)2.S   (editorial  and   refereiu'es ) . 

14.   PKOCEDI'IIE Conuuent   on  defendant's   failure   to   testify. 
Both  court   and  counsel  should  be  permit  led   to  do  this. 

Allowed  Ohio  Const.  ]!)14. 
.lury    is   bound    to   <-onsider   this   and    properl.v    i-estrained    argument    siiouhl    be 
permitted. 


7H 


KKroirr  (»k  (  alhokma  <  himi;  <<>m  mission 


IS. 


i:i. 


S.'o: 

11   .Itiiirn.   Criiii.    Law    .'i.'l    (. Millar). 
't  .Toiirii.  <'rim.    Fjiw  !>1SV  "»    (noti't. 
("nlif.   H.  A.   Frw.   IHIO.   pp.     17  21. 
Calif.    H.   A.   I'rcM-.   IJUl.   i>p.   l(!li-<;. 
Calif.   H.   A.   Proc.   l!ll(i.  pp.  'J\)1  S. 
Calif.   H.  A.  Prw.  lltlD,   pp.     !tl>-:',.   1!H. 
Calif.   H.  A.   Troc.  IJKJl.   p.  210. 
Calif.   IJ.   A.   Pro.-.   in2r,.   pp.  'JJT   :mil    is.'. 
Aiipr<»v«'(l  l».v  Har  Assn. 

VKNl  K. 

I'coplf  should   have   i-IkIiI    to  fliaii«<'  of  vciiur. 
Calif.   H.  A.  I'roc.  l!>l!t.  pp.   lit'.  an<l  'M. 
Approved  by   Har  Assn. 

I'l{«)<'i;i>ri{K-<"oiiunciit  l>.v   trial  jii<l«c  mi  i-x  idimi'. 
This  should  l)<>  piTiiiittcd  as  at  (-oninioii  law. 

I'.Tniittrd   in   Mich,  in   IJU'T.       (Sec  S.   F.   I{.<  <.rd.i .  (><l,    i:5.   I'CiT,) 

Sfo  also : 

■_•  Mar<|iH'tt<'   Law    It.'v.  C.T   72    (llovi.    1!t27i. 
<'alif.   H.   A.   Ti-oc.   1!»1().   pp.     22.  'A. 
Calif.    H.   A.   IVoc.   I'.tll.   lip.     .".S-.-il. 
Calif.   H.   A.   rioc.   lOl.'i,   pp.     2(i-7    (contra  I. 
Calif.   H.   A.   Pick-.   I!n7,   pp.  2:M-»:!. 
Calif.   1?.   A.   Proc.   IMIM.  pp.  S.V  K'.",. 
Calif.    M.   .\.   Proc.    IHLM.   iip.  224 -40    (  Hl.dsoc  i . 
Calif.    I'..   .\.   I'n.r.    I'.i'jr,.   pp.   isn.   H;2   is.".  247. 
l.T  .Tourn.  Ciini.  Law  r)(>7  13  (MfviTs). 

Calif.   Par   Assn.   has  both   apjinivcd   an<l   disapiirov«'<l.      Latest    net  ion   favors 
this  change   in   law. 

I'uocKnrui-   Aiii.i. 

I{c<piirc  dcfcndaiil    to  Kiv<>   rcasonahlr   not  ire  of  alilii   to  Im>   rrlicd   on. 

Such  is  jiracficc  in  Scotland. 

This  much  abused  defense  needs  to  be  elieeked   in   iiitei-est  of  truth  and  jiistico. 

S(M< : 

Calif.   ]{.   A.   Proc.    I)t2«!.  pp.    I'.Kt  and  2|s 
Approved  l)y   Par  Assn. 

And    see: 

!>.  .I<nirn.   Am.  .hid.   So< .    i;«». 

POLICK. 

l'ro\ide  for  *tale  pojii r  coii^tnliiilarx . 

The  aruiimeiits  for  this  are  L'enerall\    known. 

Thos«'  opposed  lire  mostly  political  and  biisod  on   fe;ir, 

.^ee  : 

14   .luMin.    ('rim.    Law    .■"i4 1    .V>     (  ltilili(i;;iiiph\     •><    aiii'l<-^    on    Stati-    I'oliiei. 

1.".    .\m.    Pol.    S<i.    Uev.    s2  !l.".    iCoiioveii. 

Fosdi<-k-  -American  Police  Systems  (i;iU«ti. 

Priicc   Smith  -The    State   Police    (  r.iji;  i 

Calif.   R.   A.   Pror.   1!M«».   p|..  sr^  "C. 

Calif.    H.   A.   Proc.    I!t2(l.   pp.    lis.   :!1.-.    Is. 

STATLSTICS. 

Proxision  should  be  made  for  a  ci-ntial  stati-  biiii'ini  for  collection  of  slaiis- 
tics  with  power  to  snyuest  forms  of  report  and  with  penalties  for  fnilnre  to 
make  r<'<iuired  re|Kirlw. 

The  need  if  more  adiipiate  Niatisiics  lia>  loim  lieeii  felt.  .More  MtiitisiiiH  of  a 
reliable  soil  lire  a  fiindamenial  leipiiiemeni  for  a  fiiither  siii<ly  of  caiisi-s  mid 
reprcsHion  of  crinn-.     HoforenceM  nri'  Ii-fri«i).     Hjti*  are  a  few  : 

Koi-eu— "Things  we  don't  know    alxait  criii>>'.."   1.'?  Jonr.  Crim.  Law.   I4<i  .'>2. 
Robinson      Ilinfory   and  oricaniiuition   of  criminal   stjitiKticfi  in  V.   S. 
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Ciuili      I'ii-Nl   Slc|is  ill  l)i'\<-l(ii>iii;;  ji   Svsiciii  lit'  Crimiinil   Sialisiiiw.    10  .lum. 

("rim.  I.iiw,  ■!*<.%-!>. 
Tlif   Pnipiiscil    Illinois   I'.nrciiu   of  ('riiiiiiutl    Ucconls   anil   StMli>lics.    1 J  .loin-. 

Criiii.   Law.  .MS  L>.S. 
I'.l'JT  —  r.  S.  < 'I'lisiis  Itun-.ni    I'ainplilct      "  liisl  riicl  ions  for  CDiiiitiliiiu  <  riiiiiiinl 

statistics." 
Calil".  I'..  A.   I'l'o.-.   1'.>2:;.  pp.  r.N  and  '^^'k      i.VppioM'd  liy   I'.ar  .Vssii.  I 

•_»0.   I'SYCIIOI'ATIIK"  LABOUATOUIKS; 

I'l'ovision  should  lie  mjidt'  in  increasing  measure  for  expert  study  ol"  crime 
:ind  criminals.  'I'lnri'  should  lie  a  stale  liureau  with  assimuiu'iu  of  serviies  to 
places  where  imisl  needed,  especially  larger  cities  and  penal  institutions.  There 
should  i)e  no  probation  or  parole  without  exjiert  examination  and  report.  It" 
criininolojry  is  a  .s<-ieiice  provision  must  be  made  for  expert  study.  Recent  devel- 
o|inienls  point   to  an   increasinf;  use  of  this  proiiosal. 

See  : 

<  r.Veill— ■■'A    idea    for    the   coinpleie    medical.    psycholoy:ical    and    jisychialric 

examination    of   all    persons   ac<-used   of   crime." 
1!>27   I'roc.   Int.  Assn.  Chiefs  of  I'olice.  pp.   IfiCi-tll. 
:{(i   Yale  Law  .Four.  (J-TJ-tS   (Cilueok). 
47   Am.  H.  A.  Kep-  r,-2U-X\   (Adler). 
^^^  .lourn.   Crim.    Law      74-.S1    (Healy). 

It;  .lourn.   Crim.    Law   <M»2^; — Hilili(i«raiiii.\    Calif.    Itar   .\.    I'roc..   p.   L'lM. 
10  .lourn.   Crim.   Law   14.S-1    (San   Qiientin). 

S  .lourn.  Crim.   I.,a\v   ll.'?-.">. 

s  .Fourn.  Crim.   Law.  ;{(i2-4    (Adler). 

2  Jourii.   Am.  .Jud.   Soc.  (57    ( I'^ditorial) . 

~t  .Fourn.   Crim.    I-aw.   S4()— ."lO    (Anderson). 

7  .Fourn.  Crim.   Law     21-5    (.lacoby). 

4  .Toiirii.   Am.   .lud.    Soc.  24 -iU    (Olson). 

!•  .lourn.    Crim.    Law    27!)-S2    (Report    of    San    Fraiui.soo    Com.    for    the 
advancement  of  medico-psycholoKic-al  examiniitioii.s  of  adult  and  juvenile 
delin<|uents. 
i;5  .Fourn.  Crim.  Law  4.S.V!)y    (Slu'iiherd  i . 
:n;   Har.    L.   Rev.  IVXi-l    (note). 

21.  .I.VILS      I'enal   Farms. 

I'rovide  that  all  persons  now  sentenced  to  jails  for  more  than  30,  00,  or  DO 
days  shall  be  sent  to  central  |)enal  farms.  It  is  hard  to  find  any  one  who  will 
say  a  ;;ood  word  for  jails  today.  'I'lieir  use  should  he  confined  to  leinporary 
detention. 

See  : 

17  .lourn.  Crim.  Law  (!2<i~.'iO.      Selec(<'d. 

Ril)liof;ra|iliy  on  Farm  Colonies  for  Misdemeanants, 
(^ueeii — The  I'jissin^'  of  the  County  .Tail    (1!>20l. 

lltlti  Rejiort  of  State  Roard  of  Charities  and  Corri'ctions  on  Calif.  .Inils. 
'I'he  County  .Tail  Must  (Jo.      14  .Tour.  Crim.  Law  I'll— 4. 
7  .Fourn.   Crim.   Law  37J>-J)2    (Cross). 
'A  .Fourn.  Crim.   Law  2J)!t    (Movement   for   Industrial   Farm   in  Calif.). 

22.  I.NSAXITY. 

I'rovide  for  routine  examination  of  cerlaiii  arrested  persons  prior  to  trial 
with  Massachusetts  law  of  1021  as  model.  For  comment  and  siiK^ested  improve- 
ments si-e  : 

It;    111.   Instil.  (Quarterly,  p.   10    (.Fmie,   1!l24). 

14   .Fourn.   Crim.   Law  ."i7.'i. 
7  .Fourn.   Crim.   Law   ,">7:r  NS    ((ilueck). 
7   .Fourn.  Crim.   Law  ()14— (5.  ' 

I    .Fourn.   Crim.    Law   s."i,s-(;7    (K inhere:  on   .^^wedish   piactici- 1 . 

2.'..   I N I )KM N I FICATIOX. 

I'rovide  indemnificnt ion  under  proper  safeguards  for  per.s<ins  erroneously  con- 
\icipd.  .luslice  recpiires  that  some  effort  lie  made  to  compensnte  the  innoceni 
\iciiins   of   our  defectixe   system   of  justice.      The   need    for   this   liecoines   i;reater 
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as  till-  tMifiirci-ini-iit   cif  tin-  i-riiiiiii:il   law   is  slri-iiKtlii-ii<-il  iiixl   rij.'lils  of  (In-  ii<-<-us«'<l 
(liniinislit'il. 

Se** : 

l{i»i-«-liaril --Kur<»in-aii   S\.sifiiis  nf    lii<lriiiiiifi<'al  inn. 

'A  Jour.   ("rim.   Liiw  (>4H-71S. 

'.',  Jour.   Criiii.    l.iiw  4((»."»-7    (  Kdituriiil — \Viy:mor«'i. 

4  Jour.   Crini.   Law  r».S{>-JM)    (note). 

■J  Jour.   ("riui.   Law   7<»7-N    ( iioh' ( . 

;*>  Jour.    ("rim.    Law    lO.S    (uolt'l. 

■_'  Jour.   ("riui.    Law  itl2    (iioti-l. 

.!!•  Am.    Har   Assu.    U.i..    112L2. 

'24.  ("OIRTS— Municipal  vs.  I'olicf 

l'rovi<l<'  for  ninndatorv  alxilitioii  of  iKilicc  courts  and  substitution  of  municipal 
courts  in  larger  cities.  Have  workc*!  well  in  ('hi<'HKo.  CIcvi'IhikI  and  New  York. 
AdvantHRc  «»f  b4'ttcr  ijualitictl  judges,  more  difrnity.  higher  juris<liction  .ind  better 
salaries.      Also  cliance  for  central   orKani/ation   and  specialization. 

See  : 

Calif.   ]i.   A.   I'roc.   1!»24.    L'm-CL 
Calif.    H.   A.    I'roc   litLM.   li.".!  C. 
Approvi><l  by   liar  Assn. 

•27,.   DlVdUCE  rit(»CT(»U. 

Siiould  not  some  provision  lie  made  to  jiut  an  end  to  tlie  or^y  of  collusion  and 
perjury   in  divor<-e  cases? 

I'C.   WlT\KSSKS--Noiiesident. 

SuuKest  a  study  of  the  law  to  siM-ure  compnl.sory  atlen<lance  of  nonresj<lenl 
\\ilnes.-es —drafted   liy   the  ( 'omini.ssioners   <.n    I'nifonn    Slate    Laws. 

See  : 

r.»127   Handbook,  pp.  !li:i-lS    (copy  of  final  drall  I. 
Calif.  H.  A.  I'roc.  KCi  IK.  .-{IL  •J4m4. 

27.  CoMl'Ko.MlSK  OF  ("UIMK. 
Should  h.'  r.L'iiJate.l. 

See  : 

."Miller.    1    So.   Calif.    L.    Kev.   1-^51. 

2s.   ITHLIC  T(  (UTS-Hecla.ssification  f>f  Crimes. 

With  the  immense  growth  of  minor  statutory  reKulatioiis,  the  nutnl>«>r  of 
criminal  nii.sdeini'ananls  has  be<-ome  so  larce  as  to  include  most  of  the  itopulation. 
The  pn)|M'r  administration  of  the  law  is  inipcMled  thereby.  It  mthis  hoi»ele»«»  to 
advocate  rppeal  of  these  laws.  In  my  opinion  they  will  increase  in  numlier 
rather  than  diminish. 

In  order  to  divide  the  populntinii  nior>*  clearly  into  a  criniinnl  and  non- 
criminal class,  would  it  not  be  advisable  to  drop  from  the  criminal  classification 
many  of  these  minor  statutory  ret;ulal  ions,  not  invohin^  moral  tur)iitude,  and 
classify  them  as  public  torts  and  provide  for  a  separate  s.\sieni  of  enforcement? 
To  do  this  would  be  a  bit;  underlakinu,  but  it  seems  to  nie  one  that  mit:hl  be 
worth  while. 

111.    KKCOVKIIY  OF  CIVIL  DAMAiJKS   1\  ("UIMINAL  I'llOSKCFTlOX. 

SuuKcst  a  study  Im-  made  of  the  system  1>.\  which  this  is  done  in  l-'ntnce.  the 
riiilippines.  and  various  foreiKn  countries. 

See: 

Millar— Tjie   .M'xlernization   of  ("riniinnj    I'r.x-ednre.    II    Jour,   of  Crim.   Law 

:U7-.'V». 
7!>  Cen.   Ijiw    J.  (»s,  note. 
2r,   Yale  Law  Jour.  2^1. 
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\   •      /ZLFOIKXT. 

i  I>n:il  CimIt  srrtioii  514  to  |>ruvid«-  it  shall  b«-  ;i  Mou>  tu  rmbezzlr  a 
.—  ri*-  of  snm>  in  on*  Muploxm«*nt  Ii»s»  than  $200  each  but  amounting  to  that  in 
total. 

Calif.  H.  A.  Pn--.  1J»1.%.  pj..  l.>l-7. 

I     REASONABLE  IKHBT. 

Penal  Tod*"  l<10»*f-7.  Should  not  this  s<><-tion  b**  n>word«>d  to  makf  it  clfar^r 
to  a  jurv!' 

I'alif.   B.  A.   Prm-.   1912.   FT-  2.V,-«;. 
Calif.  B.  A.  Proc.  1»12.  pp.  2i.,V7. 

_'.  JIVENII-E   COURT— Jurisdk-tk.n. 

-Vmend  Juveuilf  Court  Ijiw  (Gen.  I^ws  11»2."».  A<-t  .3Mi6)  to  make  it  conform 
•  •ti  the  quf^tion  of  jurisdiction  to  the  recommendation  of  the  National  Probation 
.\.»o<-iation  and  the  Children's  Bureau,  viz,  to  make  the  juri.«diction  of  the 
juvenile  court  exdusire.  without  power  of  the  juvenile  court  to  waive  jurisdiction. 

Sr*-: 

Children's  Bur.  Pub.  121. 
I  derailed  arsiim«'Ut  attached  for  a  <-umpr«>mise  \iew. 

On  Juvenile  Court  Act;    General   Laws  1925;    Act  3966 — ^Tht-  (ouuuitie.-  of  the 

National   PnjLati-ju    Ajv-xxiaiiun    and    tli<-   CLildn-iis    liun-au   of   th<-    I>epartment    of 

'  .'ibur  who  reported  on  juvenile  court  standar(i<  woukl  attack  our  i'ulifomia  juvenile 

■Trt   law   on  several  snHinds.     Tbev   maintain   that   the  "juvenile  court   should   be 

with  exHtMsive  joriiwijction  in  certain  .*i*ecified  cases"   4  the  type  of  case  where 

Tiia  sires  tbe  juvenile  court  jurisdiction )  and  that  "the  juvenile  court  should 

.i.ive  the  ]iower  to  waive  jurisdiction  and  certify  the  c-ases  for  trial  in  anottxT 

urt." 

r.  S.  Dept.  of  Ijibor  ChUdren's  Bureau  Pub.  121.     I  The  Court  C   (1»    (a). 

The  California  law  is  in  dire«-t  conflict  with  this  idea  inasmuch  as  section  4<*  of 

!i»-   General    I^ws   3Ufi<;   provides   that    any    {lerson    shall   bf    prosecuted    under    the 

-   neral    laws   of   tbe   stat«^    if    the   jnv*«nile   court    shall    d»^ui    that    i<»-rs<jn    unfit    for 

■  nsideration  under  the  juvenile  court  act.     This  provision   to  a  gn-at  extent  over- 

•  •mes  the  very  purpo"^  of  the  juvenile  court  law — to  have  the  child  treated  not  as 

criminal   but   as   a   ward  of  the   state   in   ne«^   of  care,   protection   and  jniidance 

■  hich  the  court  will  exercise  in  lieu  of  the  j»arents'  inability  to  do  so. 

Tb*  effe<-t  of  this  se<-tion  is  modified  by  -W  of  the  act.  which  says  that  no  i^erson 

'       -^    -'.;iU  be  prose<uted  for  crime  until  the  matter  has  first  b»*en  submitted  to 

••ourt.      Se<-tion  •»  of  the  same  act  goes  into  sreat  detail  as  to  the  mode 

•    to  be  used  iu  referring  juvenile  cases  by  the  magistrate's  court  to  the 

rX.     Yet  casses  are  timing  uji  constantly  where  it   is  being  decided  that 

:is  do   not    deprive   the   magistrates   and   superior   c-ourts   of   jurisdiction 

wL«-rr  tLt-  infant  defendant  does  not  assert  his  age  to  the  i-ourt.      ( People  vs.  Oj-nam. 

170  Cal.  211 :  /«  r.^  \ortkom.  35  CaL  Ap.  369:  Jh  re  Barliaiti.  253  Pac.  951 :  In  re 

"^  121  Pac.  2J>4.     The  decisions  tan  only  be  reconciled  with  the  statute  by  con- 

-•   section   4W  as   not   afFe<-ting   the  jnrisdi<-tion  of  the  magistrates  and   sui>erior 

_;>   "jver  juvenile  cas**.       Such  a  c»»n.st ruction  |>ermit.»  any  tribunal   to  hear  the 

.ise  of  a  juvenile  delinquent  unless  said  iters(»n  asserts  his  age  before  this  tribunal. 

>«'<-t;i>n  *■>.  however,  slates  that  if  the  age  "of  defendant  is  siiggested  or  apiK-ars"  to 

:ite   til  le  nnder  1^  that   he  shall   t^-rtify  the  t.-»se  to   the  juvenile  «-<iurt. 

K  uon  C  in  the  light  of  section  -M  would  let  us  believe  that  the  legi.slature 

ill-  •  take  a  mid<Ue  r'**^i''<»n  between  the  Juvenile  Court  Standards  Committee 

id-  •!;•-  co'nsti^iction  given  by  the  t-a.<es. 

!••  Hjiik-  the  law  clearer  and  to  avoid  the  technical  pitfalls  now  |io«<sible  by   the 
long  and  involved  i«hnises  of  se<tion  U  the  legislature  would  be  wise  to  amend  this 
5i*«-tion    to   read   practi«ally    the   .same   as  does   the    Illinois   section   on    this   subject, 
kahili.   lU.  Revised  Ijiws  1927.     Chap  23,   Sec.  333.1 

"When  a  |>ers..n  ntnU-T  1**  i>  brought  »>efore  the  magistrate's  court  it  shall 
be  the  duty  of  the  magi-strate  to  i-ertify  to  the  juvenile  court  of  his  county  that 
<a)  said  per-on  <  name  i  is  charged  with  a  crime  (state  nature  of  alleged 
crime ».  and   »bi    that  fierson  is  believed  to  be  under  IS." 
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Tbfij  to  cbaDge  id  to  read : 

"No  fourl  !<liall  liavt*  jiirisdicliini  to  lii-ar  llic  nisi-  of  a  |>«tsoii  tnuItT  18  iit 
I  111'  timi-  of  loiiimissioii  of  m11<'(;<'<I  ofTciisc  until  tln"  inattor  has  first  Ivccn  sul»- 
iiiittcd  to  the  jiivt'iiilf  court." 

Till'  provision  of  Ilic  slaliilc  of  limitations  of  section  (>  could  rcuiain.  tiic  other 
sections  dcvotcti  ami  distiiiKuisliin;.'  the  cases  of  juveniles  heiween  IS  to  121  are 
covered   under  sections   14,   4c  and   7. 

Such  a  change  wcuild  materially  aid  in  carrjiiiK  out  the  puriiose  of  the  juvenile 
court  law.  It  would  he  the  next  best  solution  to  the  ado|iti(ui  of  the  Juvenile 
Court  Standards  Comniidee  suKK<'stions  in  full  which  w<uild  necessitate  destroviuK 
section  4''  entirely  and  ameiulin;:  4</  and  (i  to  reail  as  suKK«*sted  al»o\e. 
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APPENDIX  IV 
Communication  from  General  Tirey  L.  Ford 

Thiiisdiiy,    Miircli    1.    li>*_>,S. 
Mr.  (  Ill-is  n.  Vox. 

Si'<-i«'t!iiv,  C'riiuo  ("(iiiiinission. 
'l'riljimt>  Towor. 

( >)il<l:ui<l.   CiiliroriiiM. 

n.-iir  Sir: 

This  is  in   rcpl.x    to  your  iircviously  ackiiowlfd^ji'd  ictlcr  of  Jiiiumry   14,   lifJS. 
Tin-  si.itiit)'  (iciilint;  your  coiimiission    (Stills.   1!)'J7.  p.  (56H)   directs  that  ii  study 
l)f  made  of  "the  entire  siihjeet   of  criiiie"  jiiid  "tlie  entire  subject   of  penology,"  witii 
part  iiiilar   reference   to  conditions   in   California,   including: 
(  1  )    Causes  of  crime. 

(2)    Possible   methods  of   preventing   crime. 

i'A)    Methods  of  detecting  crime  and  the  apprehension  of  criminals. 
(4)    .Methods  of  prosecution  of  |)ersons  accused  of  crime. 

The  views  I  shall  here  e.xpress  will,  in  the  nuiiu.  be  ctuitiued  to  '"I'ossible  methods 
of  preventing  crime"  aii<l  to  "Methods  of  iirosecutioii  of  persons  accused  of  <'rime," 
with  only  incidental  reference  to  "Causes  of  crime"  and  to  "Methods  of  detecting 
crime  and  the  apprehension  of  criminals." 

I'erinit  me  to  say,  iireliininarily,  that  the  piohlcni  i)resenled  to  your  conimisMioii 
is  the  one  great  vital  and  fundamental  problem  confronting  organized  society. 
Commei-cial  and  industrial  problems  will  eventually  solve  themselves,  (lovermuent 
may  lemporarily  intluence  cummerce  aii<l  industry,  but.  in  the  long  run.  immutable 
laws  of  trade  will  control  the  industrial  v.<u-l(l.  The  one  field  in  which  government 
is  faced  with  a  never-ending  duty  and  a  grave  and  mighty  responsibility,  shared 
though  it  be  with  the  home,  the  school,  and  the  church,  is  that  of  the  previuition  and 
suppression  of  crime.  The  importance  of  this  governmental  function  can  not  be 
overempliasized,  and  yet.  stran;;ely  enough,  save  when  aroused  by  some  brutal  or 
otherwise  sensational  crime,  it  is  the  one  govermnental  function  in  which  the  aver- 
age citizen  ordinarily   takes  the  li'ast    interest. 

If  your  commission  can  nuip  out  effective  governmental  methods  for  the  solution 
of  the  lu-oblems  here  suggested  and  can  cause  public  attention  to  be  focused  upon 
them,  your  commission  will  have  performed  a  service  of  the  highest  jmssible  value 
lo  California. 

POSSIBLE    METHODS   OF    PREVENTING   CRIME 

("rime,  as  delined  by  stalute  in  California  (I'enal  Code,  Sec.  l.'i).  is  "an  act 
committed  or  <unitted  in  violation  of  a  law  forbidding  or  c(Hniuanding  it,  and  to 
which  is  annexed,  iiiioii  conviction,  <'ither  of  the  following  punishments"  (enumerating 
them).  Stated  more  simply,  <-riine  is  the  disobedience  of  some  rule  adopted  by  the 
slate  for  the  conduct  (»f  iis  citizens,  and  foi'  whidi  disol)e<lieui-e  cerl.iiu  piiuisliment 
is  prescrii)ed.  The  essence  of  crime  is  disobedience.  If  there  were  no  disobedience 
there   would   be   no  crime. 

Kx|.erience  and  observation  have  shown,  and  invest  i;,'a  I  ion  has  demonstrated,  that 
disobedience  in  childhood  is  likely  to  result  in  lack  of  resjiect  for  constituted 
authority  in  iiiaiihoo<l.  When  childhood  is  iiiu-ont rolled  manhood  is.  to  say  the 
least,  uncertain.  K.\perieii<-e  and  observation  have  e(|ually  shown,  and  investigation 
has  likewise  demonstrate<l.  that  the  obedient  child,  the  child  thiit  has  been  taught 
habits  of  ordi'r  and  neatness;  that,  through  parental  love,  irainiuK.  inllueiice,  and 
example,  has  come  to  respect  parental  authority:  that  has  learned  lo  respect  and 
obey  the  rules  laid  <lowii  for  his  guidance,  whi'ther  at  home,  at  .school,  or  on  the 
playground ;  that  such  a  child,  with  habits  thus  fixed,  will  seldom  disobey  the 
rules  prescriberl  by  proper  authority  for  the  guidance  of  his  maturer  yeaix. 

In  the  main.  then,  and  leaving  heredity  out  of  consideration  (a  factor  not  yet 
demonsi  rated  to  be  conducive  to  criminal  tendencies),  and  omitting  psychological, 
mental,  ami  other  special.  pe<-uliar,  and  limited,  causes,  the  genesis  of  crime  is  neg- 
le<-te(l  youth.  Hy  "ni'glected  youth"  is  not  m«-)iiit  the  nogle<-t  of  poverty.  Tlie 
child  of  the  humblest  home  may  be  taught  obedience,  respect,  and  onlerly  hibits, 
while  ihe  child  of  wealth  may  grow  to  manhood  unrestrained.  IJy  "nejilected  youth" 
G— 64  4,">u 
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is   iiiraiit    llii-   alisi-iii-i-   iif    iliost'   i:iii(liim    intliii-iii'fs   of   iIk*   Iioido.    (Ik-   m-IiooI,    aiul    the 
<lniri-li.  tlial   iiiaki-  for  love.  ohctliciH')-.  and  a  (Ifcciit   ri-s|M'ct  for  const  itiitcd  authority. 

The   Problems  Presented. 

('riiiii'  |iri'\i-iii  ion   invohi's   iliio'  main  iH'ililcnis  : 

(1)    I'rcvtMit   as   many   childn-n   as   possilih'  from   hcc'oniinK  criminals, 
(li )    I'rcvcnt    as   nniny   criminals   as   ]iossihlc   fi-oni    remaining;   criminals. 
(.'!l    Prevent    those   remaining'   criminals    from   commillinK   crime. 

'I'lie  first  of  these  prohlems  (preventing  children  from  becoming  <-riminals)  must, 
in  its  very  natnre.  depend  for  its  .solution  upon  (lie  home,  (he  school,  and  (he 
church.  I(  is  ovi-rwhelminnly  the  most  imp<>>°l)<iit  of  (he  (liree  main  prohlems  suk- 
t;es(ed.  and  yet  it  is  the  one  con<-erninu'  which  the  state,  in  its  governmental 
<-a|iacity.  can  do  the  least. 

Tin'  burdens  of  the  second  probleni  (preventinj;  criminals  from  remainiuK 
criminals)  must  fall  in  large  measure  upon  the  state,  to  be  met  by  sucli  govern- 
menlal  a»;en<Mes  as  juvenile  courts,  juvenile  reform  scIkmiIs.  reformatories  for  adult 
first   offenders,   and   s(a(e   prisons. 

The  third  problem  ()>reventinK  those  reniainim:  criminals  from  committinK  crime) 
is  one  wholly  for  the  s(a(e.  acting:  through  its  state  prison  authorities  under  appro- 
lU'iate   b'Kislat ion. 

The  principal  agencies,  (lien,  for  the  prevention  of  crime,  aside  from  the 
all-pervadiuK    influence   of   i-eli;;ion.    aie: 

(  1  »    The   home. 

{'2)    The   school. 

(S)    The   juvenile   court. 

(4(    The   juvenile    reform    school. 

(."»»    'i'iie    refiMin.iliir.v    for  adui(    tir^l   ofTenih-is. 

(C.l    The   s(.i(c   prison. 

To  (hese  I  would  jidd.  in  ;iid  (»f  (he  s(ate's  ac(ivi(ies.  the  helpful  influence  of 
probation  and  parole  and.  as  a  final  and  indispensable  i-lenn'n(.  I  would  adii  (he 
inde(ermina(e   sen(ence. 

I  assume  the  commission  will  not  a((einp(  (o  deal  widi  (lie  luuiie  and  the  school, 
further  than  (o  point  out  (heir  tremendous  ini|ioi'(ance  as  agencies  in  (he  prevention 
of  crime. 

I  <lo  not  feel  tliat  my  knowledKc  of  the  juvenile  court  and  the  juvenile  reform 
school  is  sntKcient  to  warrant  my  attempting  to  e.xpre.ss  any  helpful  views  thereon. 

I  have,  however,  given  .some  thought  and  study  to  the  reformatory  for  adult 
first  offenders  and  to  the  state  prison,  and  concerning  these  I  shall  express  the  views 
that   have  resul(ed  from  such  (bought   and  study. 

Ceiierally  speaking,  the  same  problems  enter  into  the  conduct  and  management 
of  both  reforma(ories  and  state  jirisons.  the  reformatory  being  really  a  junior  state 
prison.  To  both  are  committed  those  only  who  have  been  (■onvi<'fe<l  of  felonies. 
Those  within  a  iu'es<Tibed  age  limit.  np«)n  their  first  ••onvi<-tion  of  a  felony,  nre 
sent  to  the  reformatory  for  adult  first  offenders.  All  others  are  sent  to  the  state 
prison.  To  both  prison  and  reformatory  certain  fiindnmentals  iip|)ly.  These 
fundamentals  nre  cU'arl.v  set  forth  in  a  sp«'ciiil  report  on  reformatories  made  to  the 
tlovernor  by  the  State  Itoard  of  Prison  Directors  in  l!tl<»,  and  tliev  ar<'  suhstant  ially 
as  follows: 

The  first  attention  is  given  t«i  the  ph.>sical  defects  of  the  prisoner,  if  an.v  exist. 
A  sound  IxHiy  is  much  better  than  a  weak  one  upon  which  to  build  sound  moral  and 
mental  strnctni-es.  Next,  any  mental  deficiencies  of  the  prisruier  must  receive 
a((i-n(ion.  .\  trainiMl  anrl  intelligent  mind  more  (piickly  respon<ls  to  moral  teaching 
and  training  than  does  the  less  elFicient  miii<l.  >\'i(li  (he  care  of  the  bod>  and  the 
ir.-iining  of  (he  mind  there  mnst  go  forward  (he  moral  reforma(ion  of  the  prisoner, 
which  is  (he  ul(iina(e  object  sought.  To  this  end  the  prisoner  must  be  (raine<|  to 
cleanly  pei-sonal  habits;  to  regnlaril.x  of  hours:  to  industry  and  thrif(  :  tt>  clean 
iiabits  of  thought  and  conversation:  to  a  c<irrecl  nnderstanding  of  his  relations 
(owanl  society  ;  and  In-  must  leave  the  prison  eipiipped  to  earn  an  honest  living  and 
to  take  hiH  place  among  the  respet-table  citixenshi])  of  the  state. 

These  are  (he  fundamen(als.  The  details  must  conform  (o  (he  probb'ms  ih-iily 
presenteil — problems  as  varie<l  as  (he  prisoners  are  numerous.  Siii(able  (rades  and 
<icciipa(  ions  should  furnish  wlndesome  employment  for  the  prisoners.  l'r<Mluctive 
labor  has  a  real  therapeutic  value  in  criminal  reformation.  (Id-  im|Mirtnnce  of  which 
•an    not    be   overestinni(e<l.      Hy    "producdve    labor"    is    meant    labor    (hat    |irodu«'es 
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sDiiii'lliiii;:  iisct'iil.  siiiiii'tliiiii:  of  \iilii('.  .Mi')'i-  rotililic  iiiiiiintiiiioiis  iiilx)!'.  like  liiiildiliK 
:i  l>ri(k  waU  iiinl  then  Icjiriiiy;  il  dnwii.  may  Iradi  tlic  pi  i--(iiuT  liow  lo  lav  liiick.  hut 
it  liH'ks  tlic  vitalizing  ititiniiicc  of  tlu'  worl  liwliilc  lalior  lliat  in-ixlnccs  in  tlit'  woi-kcr 
a  fcclinu  of  ^cniiini'  acconiplislniiont. 

California  lias  no  rcfornialoi-y  for  a<liill  lirst  uflcndrrs.  It  is  tlic  oni'  uiissinK  link 
in  liiT  f;ov«'riiiiii'ntal  cliaiii  of  iii'nolo;ri(al  a^ciu-irs.  A  hit  of  liistoi'v  at  this  point  may 
not   1)0  without    intiTcst. 

In  its  hiiMinial  n-port  of  1!»IKS.  (he  State  Hoard  of  I'rison  Directors  recoinnitMidcd 
the  establislunenl  of  a  feforniatory  for  adult  first  offenders.  At  its  session  of  l!M)lt 
(Stats.  1!)(H».  p.  STC) )  onr  state  legislature  i)assed  an  act  which  was  approved  hy 
(Jovernor  (lillelt.  directing  the  State  I>oard  of  I'rison  Directors  to  f;ather  all  data 
necessary  to  enable  it  to  make  a  ftdl  aiul  comprehensive  rei)ort  to  the  (lovernor 
concernin};  a  reformatory  institution,  including  estimates  of  (he  cost  of  suitable 
grounds  ami  buildings,  and  the  best  methods  <d°  maua^MMuent  as  developtnl  by  a 
research,  study,  and  iuves(  iyfatiou,  of  other  penal  aiul  refornuitory  institutions. 

In  I'JIO.  |>ursuant  to  this  statutory  mandate,  aurl  as  President  of  the  State  Hoard 
of  IM-ison  Directors.  I  visitecl.  in  behalf  of  the  board  the  reformatories  at  I'ondac, 
Illinois;  Mansfield.  Ohio;  Huntington.  I'enusylvania  :  Ilahway,  New  .Jersey,  and 
Klmira.  New  York.  These  were  the  le.-idiuK  inid  typical  reformatories  in  the  I'uitP<l 
States.  In  November.  liHO,  I  made  an  elaborate  report  to  the  bo;ird  which  was 
euibodiiHl  in  their  otlicial  report  nnide  (o  the  (ioveruor'  in  the  following;  month  (»f 
I  (ecember. 

At  the  ensuing'  session  of  1J»11  (Stats.  l'.)ll.  pi).  1(»,SS-1(H)2)  the  legislature 
passed  an  act  (introduced  by  tiovernor  Youuk.  then  a  member  of  the  assembly) 
establishing  «  ret"orinalory  to  be  known  as  the  '"California  State  Keforniatory." 
Provision  was  m.nde  in  the  act  for  the  purchase  of  land  ;ind  the  construction  of 
huihliiifis  thereon,  also  for  the  coiuluct  and  management  of  the  reformatory  by  the 
Stale  Hoard  of  I'rison  Directors.  An  api)r()i)ri:it ion  was  made  t(»  c:irry  the  act 
into  effect  and  a  tract  of  land  was  pun-hased  in  Nai)a  County.  Hut  nothing  further 
was  ever  done  and  ten  years  later,  in  1!)21  (Stats.  1!)21  jip.  lO")!-  1(),"»2 )  (he  act  was 
repealeil  and  the  control  of  the  land  that  had  been  purcluised  was  \esti'd  in  the 
State  Department  of  Finance. 

Thus  California  is  still  without  a  reformatory,  with  the  result  that  youthful  first 
'iffen<lers  who  are  <-onvicted  of  a  felony  must  be  committed  to  an  overcrowded  state 
prison   alon;;   with  seasone<l   veterans  in  crime. 

Parole   and   the    Indeterminate   Sentence. 

I  deem  the  parole  law  of  this  state  the  greatest  step  forward  yet  (aken  by  Cali- 
fornia in  her  penolojiical  pro};ress.  And  her  <-rownin;;  achie\ement  will  he  ai)pro- 
priate  le;;islati<)n  jjrovidinj;  for  the  indeterminate  sentence.  I'eihaps  niy  own  \  lews 
can  the  Intterbe  presented  by  relatin};  how  I  came  by  them. 

In  April.  1!M)."».  I  became  a  member  of  the  State  Hoard  of  I'risctn  Directors. 
Never  have  I  had  my  i)reconceived  notions  c-oncernins  any  subject  matter  so  com- 
pletely revolutionized  as  were  those  I  li;id  previously  entertained  resiiectiiif;  San 
(iuenlin  and  K(dsom  prisons.  To  my  surprise  I  found  the  work  unusually  inter- 
estin>;.  Problems  of  the  most  coini>Ie.\  n:ituie.  involviuf;  every  phase  of  human 
iharacter.  were  constantly  beiiu;  presented.  It  was  the  lu'wspaper  man's  "hninan 
inteiest  story"  mul(i])lie(l  and  intensified. 

I  found  a  prison  pojiulation  as  varie<l  as  the  number  of  its  units  and  raiiKiiiK 
from  the  confirme<l  criminal  (o  the  youdifnl  first  offender.  I  found  an  earnest  Hoard 
of  I'rison  Directors  and  a  sincere  body  of  prison  officials  con.scient  iously  performing 
(hi'ir  duties  under  conditions  tlnit  were  not  eni'ouraKiuK.  I  found  at  San  (^uentin  a 
lirison  |)lant  far  from  modern  and  with  cell  nmm  intended  for  iibont  one-third  of 
the  prison  ])opulation.      I   found  somewhat  similar  conditions  at    Folsom. 

I  found  the  work  of  the  jirison  authorities  criticised  ujjou  the  one  hand  by  senti- 
mentalists who  seemed  tri  tliiidi  a  state  prison  should  be  a  kind  of  pleasure  resort. 
an<l  upon  the  other  hand  by  those  who  seemed  to  think  that  all  innmtes  of  a  state 
prison  were  like  so  many  cauetl  beasts.  I  found  that  very  few  of  these  well- 
in(entione<l  but  mi.sle<l  i.eople  had  ever  seen  either  of  our  .state  prisons  or  had 
.Kipiired  any  clear  or  definite  knowledge  of  how  they  were  conducted.  I  found, 
furdier.  that  the  Kreat  body  of  onr  citizens  had  but  a  vaKiie  knctwiedue  of  the  work 
done  at  onr  stjiti-  pris<»ns  and  a  still  more  limited  kiiowIe<l>;e  of  the  modern  trend  of 
|ienoloKical   thouKhl. 

I  became  j,'«'uuinely  interested  in  the  work  and.  in  order  the  bet(er  (o  understand 
ilje    problems    pri'seiiled    anil     the    primiph-^    underlyini;    thein.     I    sui)plemented    my 
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IM'i-soiiiil  f.\|i»ii<'iuc>  iiiitl  oljMTviitioii  witli  I  In-  >iuil.v  of  xuli  works  as  I  <niil<l  HikI 
iHntiiiK  to  |)i-isons  niu)  imiioIok.v.  I  also  nttciuh'd  lln-  scvcial  no-i'tiiiRK  of  ilio  Aiium- 
icini  I'risoii  .\ss(K'iatioii  and  \  isHcil  a  iiiiinlxT  of  >i(aft'  prisons  in  olln-r  state's.  I  also 
att»'n(li'<l  llir  nu'i'iin;;  of  tin-  International  Prison  <'onj;ri'SK  at  Wasliin^ton.  I).  ('  . 
in  KItO. 

My  stn<l.v.  ol)s<>rvation  ami  i'x|t«'ri<'ii<i'  l«><I  nic  to  the  <-on<-lnsion  that  iiarolo  anil 
till'  indfli-rininato  sfiiti'iKc  arc  pott-nl  and  indispt-nsahlc  factors  in  the  sin-ci'ssfnl 
solution  of  tin*  problems  that   confront   tiif  stale  prison  authorities. 

These  prohlems  are  complex  and  dilfiiidt.  Not  until  the  accnsinl  has  heen  <<>n- 
vicleti  of  a  crime  can  tin-  state  consider  him  a  criminal.  Then,  for  the  fii-st  time, 
does  he  come  within  the  jurisdiction  of  the  state  prison  authorities.  After  the 
home  has  failed;  after  tin-  sihool  has  fail<-<l;  after  the  chnrcli  has  failed;  after  the 
.jnxcnilc  court  has  failed;  after  the  reform  school  has  faile<l;  after  probation  has 
failed;  and  after  or;:ani/.ed  so.ict.v  has  brandeil  him  a  felon  and  a  inonil  out<ast  ; 
then  the  delini|iient  is  r<-<civtd  at  the  stale  prison  and  a  final  effort  nnide  to  <-nre 
the  moral  infirmities  that   have  frrown  ami  multiplied  through   the  pnccdiuR  years. 

.My  <ibservation  di.sclose<l  another  fa<-t  of  tremendous  importance,  namely,  tlie 
helplessness  of  the  nvera;;e  prisoner  who.  at  the  conclusion  of  a  fixed  term  of 
imprisoinnent.  k<><'s  out  into  the  worhl  a  free  man,  wholly  de]>en<lent  upon  his  own 
judgment,  will  and  resources.  lie  is  an  "ex-<-(»nvict"  ;  he  has  Ki^twn  nmiccustomeil  to 
the  ways  of  free  people;  he  is  usinilly  without  money  or  fri<'uds  ;  a  disclosure  of  his 
pris<in  service  is  generally  a  bar  to  employment;  if  he  obtain  einploynn>nt .  he  lives 
in  constant  dread  of  such  disclosure  or  of  blackmail  levies  by  fninier  felbiw  prisoners. 
.\n<l  these  conditions  ;ind  dillicult  ie>>  :ire  riot  onl.>  real  bui  tiicy  are  srrious  and 
formiilable. 


Parole. 

This  di.scovery  led  me  to  .-i  careful  and  painstakiiiK  study  of  the  par<de  law  passe<l 
by  our  legislature  in  ISil.'S.  but  of  which  little  use  had  hitherto  been  nnide.  I  .s<Nin 
became  conviruMtl  th:it  here  was  the  ri-medy  for  the  well-inlcntioneil  prisoner  who 
evidenced  a   real  desire  a^'ain   to  become  a   n>spectable  ami  law-abidinu  citi/.en. 

I  then  set  about  the  forinnlat  i(Ui  of  an  appropriate  procedure  for  the  nmn* 
clTe<-tivi'  employnn-nl  of  this  seemingly  helpful  :ind  appropriate  aucncy.  The  board 
.'idopli-il  the  |ilan  which   I  |trosenti-<|.  which  m.-iy  briefly  be  imiicated  as  follows: 

The  jiristuier  was  to  make  written  a]ipli<-:itiun  for  puroie.  nceompanied  by  a 
written  biographical  sketch  covering  bis  lif<'  from  the  time  of  hit;  earliest  rrt-ollec- 
tions  to  the  time  of  his  entering  prison.  The  jncljte  who  sentenc'e*!  the  pri.soner.  the 
rlistrici  attorney,  the  attorney  for  thi'  defense,  the  sln-rifl",  the  chief  of  jiiilice,  and 
other  oflici.Mls  conne«-ted  with  the  arr»'st  jind  subseipu'iit  proce«Hlin>:s.  were  to  be 
.•iskcd  to  ;;i\e  their  \  iews  ami  to  furnish  sm-li  information  as  they  could.  Imiuir.x 
was  also  to  be  ma<le  of  employers  and  others  disclosed  by  the  ,'ippli<-ant's  biouraphi 
c:il  sketch.  An  iinlependent  invest  i;.at  i<Hi  was  also  to  he  niaile  by  the  prison  ofti<-ials. 
.Mded  by  the  prison  authorities,  the  |irisom>r  w.'is  to  se<-ure  satisfactory  employment 
and  furnish  evi<lence  that  he  had  a  |iro|ier  plar-e  to  which  to  k<>-  His  prison  ns-onl 
was  to  he  examined  and  his  <-ondnct  while  in  prison  carefully  stndie<l.  Lastly,  he 
was  to  be  hroiiKhl  before  the  board  and  then'  orally  examined.  If  paroled,  the 
prisoner  was  to  aKi'ce  not  to  k<<  into  a  saloon  nor  to  drink  any  intoxicaliiiK  lifpior 
nor  to  fretpient  places  of  innnorality  or  crime.  He  was  to  report  monthly  to  the 
board's  parole  officer  or  to  such  local  oflicer  or  person  as  the  Imard  inicht  flesijinate. 
lie  was  also  to  ri)iort  monthly  his  o«cnpation.  the  number  of  d.iys  worked,  what  he 
had  earned,  and  what  he  bad  save<l.  The  board's  parole  officer  was  to  visit  the 
paiolcd  prisoners  at  tlu-ir  homes  and  places  of  employment,  kei-ji  tra<k  of  them  at  al] 
times,  and  assist  and  en<-our:iKe  them  in  their  efforts  to  "make  j:<mm1."  To  this  emi. 
:is  the  work  increa.se<l.  the  ])nro!e  officer  was  provided  with  office  and  field  assistants. 

The  procedure  thus  iimuunrati-d  bronjjht  t:ratifyinK  n-siilts.  Instead  of  the 
untoward  conditions  faced  by  the  prisoner  who  suddeidy  einerves  fnun  prison  con 
liminent  to  fidl  frciilom  and  liberty,  the  paroled  |)ris<im'r  went  to  certain  emplo.x- 
ment.  in  !i  jiroiM'r  enviiimment.  and  to  an  employer  who  knew  his  status,  ami  when-, 
because  of  this  latter  fact,  the  levy  of  blackmail  was  iinpo.ssible.  The  |tiiroled 
prisoner  knew  he  was  under  surveillance,  friendly  IhoiiKli  it  was,  and  he  further 
knew  that  any  violation  of  his  parole  agreement  or  of  any  of  the  rnb-s  pn-scriluHl  l»y 
the  bonnl  for  his  condiMt,  meant  his  return  to  prison  ami  the  loss  of  his  time  «T«Hliis. 
Thus  the  paroleil  prisoner  bad  every  incentive  to  iminstry.  thrift  and  gixKl  <-ondncl. 
There  is  nothiuK  more  sweet  to  man  than  liberty,  and  the  parideil  prisoner's  liberty 
de|H>nd<il  upon  his  contpliance  with  the  terms  of  his  parole.     The  result  was  a  period 
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of  adjust iin'iit.  (liiriiiK  wliicli  tin-  prisoinT  rould  Ket  liis  bcariiiKs  and  coiild  ariniirc 
lliose  habits  of  coiidiut  tliat  make  for  «(Mid  citizciisliii)  and  rij?Iit  livinj;. 

All  iiitt-ri'stiiiK  dcvclopnuMit  a<<t>n»|)ani«'d  the  inauKnratioii  of  tin'  above  priMotlurc. 
\i  first  sonic  of  the  applicants,  in  tiicir  liioKraphical  sketches,  sonjiht  to  deceive  the 
■•  ard  respecting'  matters  which  the  applicant  felt  iniKht  injure  lii«  -hances  for 
-iic<-ess.  The  board's  investi;:ation.  however,  invariably  dis<-l<)se<l  sncli  atteinpte<l 
deception  and  a  denial  of  the  application  has  invariably  followed.  It  was  ex))lain<*«l 
to  the  prisoner  tliat  the  ineinbiTs  of  the  board  were  his  friends,  but  that  he  must 
trust  them  if  they  were  to  trust  him.  Tliat  the  parole  was  for  the  man  who  luid 
•  rred.  hut  that  it  must  rest  upon  mutual  c;iiidor  and  coiifi<len<-e.  Thereafter,  with 
rare  exceptions,  the  biographical  sketches  were  full  and  fr;nik  and  the  answers  to 
the  (pieslioiis  at  the  oral  ixaininations  were  unhesitatingly  truthful.  As  a  result, 
the  board,  before  finally  acting'  upon  an  application  for  jtarole.  had.  in  addition  to 
his  jirison  recoinl.  a  complete,  comprehensive  and  inlelliKenl  kuowledKe  and  under- 
standing of  the  ajiiilicant's  life,  character,  habits.  occU|iatious  and  associations, 
loKether  with  the  envirouments  to  which  he  had  been  subjected,  his  moral  and  mental 
tiaiiiing,  and  all  that  j;oes  to  indicate  the  presence  or  absence  of  desire  aiul  ability 
to  lead  a   correct  life. 

I'arole.  as  is  evidenced  by  tin-  many  law-abidin;;  citizens  it  has  resltu'cd  to  ("ali- 
fornia.  is  a  iM)tent  factor  in  the  solution  of  the  second  of  the  above  |irobiems  (pre- 
vent as  many  criminals  .-is  possible  from  remainin;;  criminals  I.  Hut  it  does  not. 
^ave  as  a  helpful  factor,  reach  the  third  problem  (pre\enl  those  remaining  crimiii:ils 
troiii  committing  crime).  The  sole  sidiitiou  of  this  ]irol)leiii  is  the  indeterminate 
^"•nteiice. 

The    Indeterminate   Sentence. 

If.  as  some  loose-thinking  people  seem  to  think  (and  the  number  of  loose  thinkers 
appears  to  be  (p'ite  nmnerous  )--if.  when  the  K.'ites  of  a  state  jirison  <-los«'  behind  tin* 
incoming  prisoner  all  hope  for  bis  restoration  to  law-abidin;;  citi/.eiiship  is  forever 
;:oiie.  then,  clearly,  he  sluuild  never  be  leleased  from  i)rison  to  prey  a^Jiin  upon 
society.  Ill  other  words.  carryiiiK  the  theory  of  these  loose  thinkers  to  its  loffical 
conclusion,  a  sentence  to  state  prisiui  of  one  who  has  committed  a  f<>loiiy  sli<iul<! 
he  for  life.  This  would  be  a  siniide  ami  easy  solution  of  a  jjrave  and  comph-x 
i|Uestioii.  Hut  .serious  thinkers  can  not  thus  lifjlitly  dismiss  a  i|uestioii  so  fraiiKhl 
with  >;overnmental  and  social  import.-ince  and  that   holds  such  stron;;  human  appeal. 

It  is.  of  course,  true,  as  our  prison  autthorities  well  in  (hM'staiid,  that  some 
I  rimiuals  will  ri'inain  criminals.  Like  persons  altiicted  with  cert.iiii  mental  and 
physical  maladies,  they  are  incurable.  Their  criminal  tendencies  can  iicxcr  be 
"■radicated.  ^\'ifll  respect  to  these  unfortunates  there  is  but  one  safe  course  to 
pursue — put  them  where  they  iH'V<'r  a;iaiii  can  Iw  a  menace  to  society.  .Viid.  as  we 
shall  see.  only  through  the  indeterminate  sentence  can  this  be  done.  It  is  eipiall.v 
true,  and  rciiially  well  known  to  the  |)rison  authorities,  that  many  prisoners,  under 
appropriate  treatment,  may  be  turned  bai-k  into  the  fjieat  body  <»f  law-abidin;; 
i-itizenship.  In  respc-ct  to  these  two  classes  of  criminals,  certain  fundamental  pro!'- 
lenis  are  jiresented.  b.-ised  upon  two  incontrovertible  propositions.  These  two  propo- 
sitions are  : 

(1)  No  confirnie<l  <-riminal   sluuild  ever  be  turned  loose  up(ui  society. 

(2)  No   man  should   be  kej)!    in   jiri.soii   beyotul   that    iMU-iod   when,   if  tiiven    Ills 
lilM'rty.  he  wouNI  become  a   law-resp<-ctin>;  member  of  society. 

To  pioloiu:  the  imp!  isonmrul  of  the  latter  works  a  loss  to  the  state  .-lud  an 
irreparable  iiijuiy  to  the  prismier.  To  turn  the  former  loose  upon  society  is  a 
governmental  crime.  Indei-  our  present  method  of  sentencing  prisoners  to  our 
stale  prisons  both  of  ihcMe  thinus  are  constantly  and  iiiiavoidal>I\'  liejn-.:  doiu-. 

How  to  turn  back  to  so<-ieiy  the  man  who  is  ready,  willing;  and  tible  to  "make 
trood."  while  ri'strainiii}:  the  man  of  fixed  criminal  habits,  is  a  question  that  for 
many  years  w.is  confined  in  its  consideration  to  a  simill  circle  of  thoughtful  and 
imiuirinj;  students  of  criminolojry.  (Jiadnally  the  rpiestion  attractecj  a  wider  atten- 
ti<m.  an<l  finally  a  plan  was  evolved  that  met  with  the  approv.il  of  those  whose  study, 
training  and  experience  best  fitted  theiu  to  judue.  This  jilaii  involved  two  problems: 
(^)    Some  mode  of  determiniiiK  who  should  be   released    fand  when)    .lud   who 

should  never  be  released  at  all. 
CJi    Some  jiracticable  metlnxl  of  jirocedure   foi-  such   release  and  deifiilioii. 
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At  the  liiiir  of  Ills  trial  aii<l  roiiv  ictioii  it  <<mi1(I  not  he  (Iftfiiiiiiii-d  wlii-ii.  if  t-vrr. 
the  piisoniT  would  !)<•  nady  to  lake  liis  phicr  ainoiiK  llic  law-aliidiiiK  «it i/.»'iislii|i  of 
tlir  State.  .\<  lliin;,'  ^||ol  t  of  omiiisijciirc  <<»iild  do  lliat.  It  Ix-iaiiK'  d.-ar.  ilicii.  tliat 
tills  )illimi>ortaiil  (lurstloii  must  hi'  di-t<>rinln<'<l  after  the  prisoner's  convij-tioii  and 
incarceration.  It  also  hecaine  eipially  cli'ar  that  there  must  he  no  hampcrin;:  ti\i'<l 
sentence  that  would  compel  the  release  of  confirmed  criminjils.  The  sentence,  there 
fore,  must  he  indeterminate — that  l.s  to  say.  it  must  have  ini  fixe<l  pericMl  of  tennliia 
tion.  It  should  prescrihe  a  minimum  period  of  fixinl  service  to  satisfy  the  puiiitixc 
demands  of  so<icty.  but    no  maxltnuni. 

I'lider  the  iiidelerminate  sentence  the  protedurc  (after  conviction  and  iinpiison 
ment^    would  ho  substantially  us  follows: 

(  1  I    .\o  prisoner  would  ever  he  n'leasi-fl   from  stale  prison   exiM-pt    upon   p.irrde. 

I 'J  I     If.     and     when,     the     ]>rison     authorities     conclud)'<l     that     any     particular 
prisoner  was    ready,   willinj;   and   able    to   become  .in    industrious   an<l    law 
abiding    citizen,    that    prisoner    woidd    be    released    upon    i>;irole.      I'l-opcr 
employment    would   be   found    for   him   an<l.   while   kept    under   surveillance, 
he  would  be  given  friendly  aid  and  encouragement. 

(.■?»    Should  he  violate  his  parole  he  would  be  returned   to  prison, 

(li  If  the  violati(ui  of  his  parole  coiisisteil  merely  in  the  infnictiou  of  somi- 
i-ule  or  regulation,  or  c<uisiste<l  in  some  act  or  acts  that  left  o|M'n  iIh 
i|ueviiiMi  of  incurable  criminal  tendencies;  ami  his  con<luct  after  his  n-lurii 
to  prison  (colli  iniied  for  :i  sntlicient  period  I  convinced  the  prison  authori 
ties  that  he  should  be  given  another  chance  ;  he  probably  would  be  paroled 
again. 
(."))  If.  after  an  ade4|nate  trial  on  jiaiole.  the  prisoner  demonstrati-<l  his  fitness 
for  fr«'<'doin.  he  would  be  given  his  final  dischan;*'  and  he  would  cease  !•• 
be  a  prisoner. 

((>>    If.   however,    the    parole    test    disclosed    an    inability    to    meet    the    reipiir. 
inents  of   free   citizenship,   tin-   prisoner's   si'ineni-e   \\<iuld    then    bi-coiiie  mi'- 
for  life. 

The  ]irinci|)le  <«f  the  indeterminate  sentence  has  been  repeatedly  approved  by  the 
Aineri<'an  Prison  Association  and  it  also  has  the  approval  of  the  International 
I'ri.son  Congress,  but.  so  far  as  I  have  been  able  to  ascertain,  it  has  never,  aiiywher"'. 
been  Ki\en  full  legal  sanction.  California  has  taken  n  preliminary  step  in  thai 
dire<-tioii.  a  brief  history  of  which  may  be  of  interest    to  your  Commission. 

In  lltlO  the  State  I'.oard  of  I'rison  IHrectors  madi'  a  "Special  report  to  the  t  lover 
nor  concerning  the  establishment  of  a  reformatory  for  adult  first  ofTeiidei-s.  and  with 
their  i-cport  transmitted  a  suggested  draft  of  an  act  for  the  establishment  and  gov- 
ernnieiit  of  such  an  institution.  The  board  e\plain<-d  in  their  re))r>i-1  th.-it  propcrlx 
to  pro^■ide  for  the  indeterminate  sentence  "the  entire  penal  legislation  of  the  state 
ill  .so  far  as  if  relates  to  punishment  for  crime,  should  be  carefully  and  thoronghl.x 
studied  and  remodeled."  I'eniling  such  revision  and  n'lnodeling.  however,  the  boanl. 
as  a  pri'liininary  and  temiM»rary  st<'p  toward  the  indeterminate  sentence.  ini-oriM»riite<l 
in  their  propose*!  ;ict  a  se<-tion  iiroviding  that  "no  judgment,  sentence  or  commitment 
by  which  any  prisoner  is  commit te<l  to  said  reformatory,  shall  fix  any  term  or  limit 
^if  duration  of  the  j^mprisontnent  of  such  prisoner,  but  in  nil  sncli  ea.ses  the  prisoner 
thus  c(>ininitte<l  shall  rem.-iin  in  said  reformatory  for  the  maximum  h-ngth  of  time 
pres«-rihe(|  for  iinprisontnent  in  the  state  prison  for  the  offense  for  whic-h  he  is 
••ommitted  to  said  reformatory,  unless  sooner  released  by  the  Stale  Hoanl  of  Prison 
nire<-tors  in  the  manner  hereinafter  pn>vide<l."  This  provision,  in  substiiiice.  w;is 
carried  into  the  ad  passed  by  the  legisl.-iture  at  tbi'  ensuing  session  of  lilll.  which 
act.  IIS  alread.v  noted,  was  repeale<l   in   1J>'J1. 

.Vt  its  session  of  1!>17  (Stats.  P.tlT.  pp.  ('><>."»  tMHil.  the  legislafniT  passi^l  an  act 
modeled  upon  the  above  provision,  but  with  some  siibslantial  changes,  and  made  it 
applic.'ible  to  our  state  prisons.  The  act  of  1!M7.  however,  does  no  more  th:in  to 
transfer  from  the  trial  court  to  the  State  Hoanl  of  Prison  IHns-tops  the  pc»wer  i-. 
fix  and  declare  the  number  of  years  of  impriNoniiienI  to  be  served  by  the  prisoner 
within  the  minimum  and  maximum  periiMls  pn'srribe«l  by  existing  statutes.  liiii 
this  is  not  an  iii<leterminate  senleiu-e.  It  is  determinate  -and  not  only  deterniinnte. 
but  ii  is  actually  determine*!,  tlmf  is  to  say.  the  number  of  years  to  be  se^^•e<^  is 
fixed  and  determined  by  the  State  Hoanl  of  I'rison  Kin-dors.  .iii>l  as  it  wa-^  formeilv 
determined  anil  (ixed  by  tlie  tri:il  court,  which  term  of  imprisonment  ci.uld  not  ilien. 
am!  it  can  not  now,  exceed  the  maximum  number  of  yi-nrs  prescribed  by  existing 
statutes.      Indeed,  tlie  act   of  IJUT  spei-iRc.illy   proviiles   that,   "any  convicted  jierson 
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iiinlf'C'oin;;  sciitvii.i'  in  ("itIiiT  dI  I  In'  sliilc  prisons  of  lliis  slalf.  md  suoiht  n'lcasfd 
iiiulcr  till'  jirovisioiis  <if  tills  ad.  slmli.  in  jiccoi-danct'  with  llif  provisions  of  rxistinj; 
Inw,  br  discliar},'*'*!  from  ciistod.v  on  serving  tiif  niaxiniutn  pnnisiiincnl  provided  i)\ 
law  for  tlH>  offtMis*'  of  wiiicii  sucli  porson  was  convicted." 

liider  this  law  contirn>c<l  criminals,  known  hy  llu'  prison  authorities  to  he  such, 
are  constantly  heinj:  released  from  the  state  i)risons  of  California  to  <-<>ntinue  their 
life  of  crime.  The  indeterminate  sentence,  on  the  other  hand,  under  pro))er  applica- 
tion and  administration,  would  result  in  the  se«r<'f,'.it  ion  ami  peiinaiient  confinement 
of  such  coiitirmed  criminals. 

Hriefly  stateil.  the  outcome  of  the  indeterminate  sent<'iice.  thus  applied  and  adinin- 
istere<l.  would  l)e  that  : 

(1)  K\ery  iirisoner  who  convin<-ed  the  prison  authorities  of  his  desire  ami 
ahilily  lo  U-come  a  law-abiding  citizen  wotil<l  be  givcu  an  opportunity  to 
demonstrate  such  ability  and  desire. 

(2)  No  known  confirmed  criminal  would  ever  be  at   lar^e. 

California  is  hainiily  circumstanced  for  the  introduction  of  the  indeterminate 
sentence.  The  fcoverning  body  of  our  state  prison  is  a  creation  of  our  state  consti- 
tution and  its  stability  is  thus  assure<l.  It  consists  of  five  members  appointed  by 
the  (Jovernor,  with  the  advice  and  consent  of  the  state  senate.  The  term  of  each 
niemlier  is  ten  years,  and  tin-  resiM'cti\e  terms  of  the  sevcr.il  members  are  so  ;irran;;i'(l 
that  one  expires  every  two  years.  'I'hns  I  lie  liojird  is  always  •■issured  of  exi)erieiice(l 
members.  These  five  members  serve  without  <-omiiensation.  The  lonj;  term  and  the 
opportunity  for  honorable  service  attra<-t  men  of  character,  ability  and  i)ublic  siiiril, 
while  the  absence  of  compensation  is  an  etTecIive  t)ar  to  the  ordinary  oHice  sei'ker. 

This  board,  thus  constituted,  h.-is  ever  been  composed  of  men  of  sterliii}!  worth 
possessed  of  a  hijrh  sense  of  duty.  Su<-h  is  the  present  board,  whose  m(>nibers  are 
Kivinj;  their  time  and  labor  freely  to  the  state  jind  are  securin;;  results  the  value  of 
which  is  little  understood  or  aiii>reciated  by  the  Kreat  body  of  their  fellow  Cali- 
fornians.  And  all  this  under  the  IryinK  conditions  of  overcrowded  jirisons  where 
youthful  first  offenders  are  unavoidably  subje<-tt'd  to  the  b;ilefnl  influence  of  the 
contii'med   criminal. 

This  board  could  safely  be  entrusted  |iroperly  and  ellicicntly  lo  ajiply  and  admin- 
ister the  indeterminate  sentence. 

METHODS  OF  PROSECUTION  OF  PERSONS  ACCUSED  OF  CRIME 

l'enoloj;ists  jire  aj,'ree<l  that   the  deterrent  effe<-t  of  |>unisliment   lies  not  so  minli  in 
the   severity   of   the    i)unisliment    as    in    its   swiftness    and    certainly.      \\'hen    a    child 
toiK'hes  a   hot   stove  the  iiunishment   is  swift   .-ind  certain  :ind   the  deterrent   effe<-t    is 
>;reat.      If  every  crime  committed   in   C;ilifornia    were   t'ollowed   by  swift   and   certain 
punishment,  our  state  would  see  a   marked   reduction   in   her  prison   i)opiilnt  ion.      As 
Kin>,'  Solomon  said  more  than  two  tlimisand  years  a«o  (  Hcclesiastes,  8:11).  "liecause 
a  sentence  against  an  evil  work  is  not  I'.xecuted  speedily,  therefore  the  heart   of  the 
sons  of  men  is  fully  set  in  them  to  do  evil."     In  other  words,  it  was  Solomon's  idea 
that  swiftness  and  certainty  of  punishment   would  lessen   the  \-olunie  of  crime. 
Swiftness  and   certainty   of  |iunishmeut    depend   upon  : 
•(  1 )    Karly  detection. 
(2)    I'ronipt  arrest. 
(•'?)    Kxi)editious  pn)so<-utioii. 

While  re<-o};nizin;;  the  tremendous  imporiancc  of  "early  detection"  and  "prompt 
a^i-est."  I  am  not  here  expressing  any  views  thereon.  Others  who  have  devoted  more 
lime  and  thonjiht  to  these  m.-ittcrs  c.in  throw  more  li«:ht  niMin  them  than  I  lan. 
After  detection  and  arrest  tomes  the  necessity  of  "expeditious  prosecution."  and  it 
is  this  branch  of  the  subje<t  ni)on  which   I  iiropose  now  to  submit  a  few  thou;;hts. 

rro.secutions  in  California,  with  rare  exceptions.  ;ire  iiol  expeditious,  Tliey  are 
iif)toriously  la<kin>;  in  expedition.     Why'.' 

The   reason   ihen-for  must    be  found   in   ilie  inellicieniy   of  on<-  or  i f   (he   fdl- 

lowing  Ki)vernniental  agencies  : 

(1>    The   pif)cedure   prescribed   by    sialiile. 
(2)    The  prosecutiui;  attorneys, 
{^)    The  jiidicijiry. 


88 


WKI'OKT   OV    (  AI.iroltMA    CKM.Mi:    <  (tM  M  ISSIO.V 


Procedure    Prescribed    by   Statute. 

TluTc  lias  m'\«r  Ixt'ii  a  liiin'  sitin-  ("alifi.rnia  lu'caim-  a  state  tliat  any  lack  of 
Niatiiloiy  rt<(iiii»'iiifnt  ina<l<-  for  <l.lay  in  <  riiiiiiial  trials.  'I'rials  liavc  laKK«'<l.  <l«'lays 
have  luiilliiilit'tl.  poslpoiuMDi-iMs  iiav<'  hfcii  fn'<|ii»'iit.  Itiil  iw\cr  from  any  lack  of 
statutory  rciniirt'rncnl. 

Kvt'r  since  California  l)e<anic  a  slate  there  has  been  a  statutory  provision  look- 
ing to  "ii  sjiccily  and  puMic  trial"'  for  tin*  accused.  And  our  I'enal  Code  has  loim 
c(uilain<Kl  such  expediting  provisions  as  the  followiuK  : 

{II)    .\fler  allowin;:  defi-nihint  reasonahle  time  to  [irocure  counsel,  the  examina- 
tion by  a  commit tiuK  magistrate  "nnist  be  completi'd  at  one  s«*ssiun  unless 
the  nia;;istrate.    for   ;;ood    cause   shown    by   attidaxit.    postpone    it."      ( Se«'s. 
S.-.!>  S(»(>  stn.) 
(h)    Defendant    may    have   one   day    to   answer   the    indi<lnieiit    or   information. 

The  <-ourt   may  ;:rant    further  timi-.      (Sec.  IKMI. ) 
( <• )    I>efendaut    is   entitled    to   five   days    to   jirepare    for   trial.      Tin-   c<iurt    may 

Kraut    further   time.      (Sec.   KM'.t. ) 
(rf)    Of   course.   tlM>  court    controls    (he  actual    trial   .-ind    the   iidmission   of  e\  i 

deuce,  and  can  hasten  or  retard   the  trial, 
(r)    The   court    must    pronounce  judKuient    not    less    than    two.    noi-   more   than 
five,  days  after  a  verdict  or  plea  of  guilty.     The  court   h;is  |Miwer  to  extend 
this  time.      (Sec.  lini.) 
l/l    An  appeal  to  the  Su|ireme  Court   may  be  taken  by  defendant   in  open  court 
at     time     (if    jud::meni.     or     l>y     written     notice     within     two    Klays     there- 
after.     (Se<-.   TJ.Tl. ) 
ill)    .\ffer  heariii);  the  apjieal.  the  Suprenu-  Court    must  >;ive  judgment    without 
re;;ard  to  te<-hnical  ern>rs  or  defects,  or  to  <-xceptions.  which  do  not   affeit 
the  substantial    rights   of  the   parties.      (Sec.   l'J."»S.( 

This  last  mentioned  pnivision  (Sec.  I'J'iS)  w.-is  carried  into  ilu'  l'en:il  Code  in 
iSTli  from  the  old  I'ra<tice  Act.  wlii<-h  was  enac(ed  in  lsr»l  (over  t hre«-<piarters  of 
a  century  auo  I  at  the  first  session  of  the  California  legislature  after  California^ 
admission   into  the   I'nion.      It    has  always  been  a   part  of  the  law  of  Califttriiia. 

These  are  but  typical  of  our  statutory  i)rovisi<>ns  ;;oveniini:  criminal  proce«lure. 
It  will  be  o|)ser\ed  that  these  piovisions  make  for  exp«'<liti(Ui  and  for  a  disn-ganl  of 
technicalities  that  do  not  afFe<'t  substantial  riKlils.  C:ises  nuiy  arise,  and  sometinn's 
do  arise,  where  the  rijiidity  of  the  statute  mi^ht  w<irk  an  injustice.  To  meet  situa- 
tions «)f  tliis  character  tlu"  statut«'s  give  to  the  i-ourls  a  <lisi-retionary  power  to 
Ki'ant  i)ostponements.  extensions  of  time,  and  the  like.  And  riKl't  there  will  be  found 
the  seat  of  the  ii-oid>le.  Our  statutory  pi-oi-edme  is  alright,  and  always  hsis  been 
alright.     The  troidile  lies  in  the  abuse  of  judlcijil  disi-retion. 

In  the  very  nature  of  thinns  it  is  impossible  in  a  statutory  eiuK-tineuf  to  fore- 
.see.  and  to  nuike  provision  for.  all  the  multitudiiKuis  contingencies  that  nuiy  arise 
ahiUK  the  way  in  a  criminal  pro<-eedinj:.  (  M"  ne<-essity.  much  must  be  left  to  the  wise 
and  jM-udent  exercise  of  judicial  discretion.  .\nd  if  this  discretion  be  abuseil  the 
Mame   therefor  lau    not    be   l.iid   at    the  door  of  slatnlory  enactment. 

Prosecuting    Attorneys. 

There  pn>bably  have  been,  and  probably  will  <-)Mitiuue  to  be.  district  attorm-y;;.  who 
keep  a  constant  Kn>;er  on  the  public  pulse  and  who  do  «uily  tho.se  thiuKs  whi<-h  they 
iM'lieve  will  ad\. intake  lliein  jMilil ically.  I  may  say.  however,  that  I  ha\i'  had  sonte 
op)>ortunity  for  observin;:  tin-  district  attorneys  of  California,  and  my  l)elief  is  that 
a  larve  nuijority  of  them  are  faithful  to  their  trust.  And  even  the  unfaithful  <-ouhl 
do  but    a   uKHlicum  of  harm   if  fa<'e<l   by  an   honest,  an   able,  and  a   fearless  judiciary. 

The  Judiciary. 

.\n(l  now  we  come  to  the  very  heart  of  the  Inmble.  It  is  im  uiipjeasnnt  tliinu'  to 
say.  but  it  is  true,  and  the  bar  of  California  knows  it  to  be  (rue.  that  however  honest 
our  trial  judges  nuiy  be.  a  majority  of  iheni,  particularly  in  our  nion*  populous 
centers,  are  neither  .-ible  nor  fearless.  Tf>o  many  of  our  trial  jtidtes  li.-ive  re!iche<l 
the  bench  throuuh  skillfully  coiulucted  campaiKUs.  with  appe;ils  to  the  popular  local 
sentiment  of  the  flay,  and  in  entin  disn-KanI  of  those  sierlin;;  ipialities  and  cpialifi 
cations  that  k<*  to  nuiki-  up  the  able  and  the  fi-arless  judue.  Most  of  the  judK<'s  of 
wlumi  we  an-  now  speakiuK  made  a  rather  poor  fist  of  practicing  law.  and  they  Imik 
forward   with   fln-ad    to  political   defeat    and   :<    retur'i    to   a    reli.-ince   u|K>n   their  own 
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moaji»'r  iibilities.  Willi  tlic  n-t-nll  stalkiiiK  bosidc  tlicin  :iii(l  elect  ion  day  Inoinin;; 
tilietiil.  tlifsc  jikIkcs  aivv  tlicir  wnkiii;;  thoii^rlits  over  liiix<'I.V  to  iivoidiiij;  the  one  niul 
siioceessfnlly  nu'ctiiiK  tlio  other.  Tlieir  .indiciiil  liil)ors  hecoine  secondary  and  snl)- 
orditiate  to  tlieir  political  activities.  Sudi  jn(l;;es  are  more  conceriie<l  with  the  efTect 
their  judicial  <'oiidtict  may  have  iii)on  their  political  fortuiites  than  they  are  with 
the  exiiedition  of  criminal  trials.  I  know  this  sntmds  harsh,  and  I  wish  it  were  not 
tnip.  Hut  if  we  are  to  apply  an  efficacious  reme<ly  we  must  have  a  correct  diajcnoxis 
based  on  facts. 

It  is  perfectly  clear  that  our  statutory  proci'durc  invites  and  permits  the  expedi- 
tion of  criminal  proce«Hlin^s.  It  is  eipially  <-lear  that  neither  prosecuting;  attorneys 
nor  defendiiij;  attorneys  could  unduly  retard  such  proceedings  without  the  aid  or 
:ic<|uiescence  of  the  trial  judjje.  The  conclusion  is.  therefore,  inescapable  that  lack 
of  expedition  in  criminal  proceedinjrs  must  be  charfjed  to  a  timid  and  i»olil  ically- 
Mundeil  judiciary.  The  n'me<ly  is  obvious.  If  we  are  to  ha\e  expedition  in  criminal 
pnweedinsrs  w(>  must  have  able  and  fearless  trial  jud;,'es.  Hut  how  are  we  to  procure 
such  ju(l;:i>s.     That   is   the    real   problem. 

This  problem  has  betai  successfully  .solved  in  ICu;;land.  and  the  manner  of  its 
solution  there  may  be  worthy  of  careful  stu<ly  heit\  Tiie  trial  judfi'^s  there  ai*e 
apiKiinted  for  life  with  salai'ies  e(piivalent  to  about  $'2."».(MM)  a  .year  in  our  money. 
The  olKce  is  there  considered  one  of  hiuh  and  excei)lional  honor  and  the  a)>pointmeuts 
thereto  are  made  from  the  reco>;nized  leaders  of  the  EuKJish  bar.  For  this  the  bar 
itself  is  lar;;ely  res|K)nsible.  The  spirit  of  the  bar  that  fosters  the  selection  of  its 
.•iblest  members  wjis  of  gradual  firowth.  but  is  now  a  definite  .•ind  i)ermanenlly  con- 
in>llin;:  factor.  The  political  party  in  power  heeds  the  views  of  the  bar  and  the  bar 
invariably  imts  forward  its  ablest  members.  Indeed,  it  has  reache<l  a  stage  where 
priMliction  can  safely  be  made  tluit.  should  a  vacancy  immediately  occur,  one  of  not 
more  than  a  dozen  known  and  recognized  leadei-s  of  the  bar  would  be  ap]>oiuted  to 
such   vacancy. 

Such  is  Eu;;lan<rs  method  of  tilling  judicial  positions  in  her  trial  courts,  and  the 
result  is  an  honest  and  able  and  a  fearlessly  independent  judi<-iary.  Criminal  trials 
are  then"  conducted  with  notable  fairness  and  with  prompt  expe<lition.  No  social, 
political,  or  other  slandinj;  of  the  defendant  has  any  effe<'t  upon  an  Kuftlisb  trial 
judjre.  I.,<>rds  and  laborers,  prime  ministei-s  and  chimney  sweeps,  all  look  alik(>  to 
him.     His  sole  guide  is  the  law  as  ai)plicable  to  the  facts  of  the  case  before  biin. 

For  the  last  (piarter  of  a  century  in  Kujrland  there  has  been  a  st<'aily  .innual 
de<-re«se  in  the  number  of  persons  committed  to  penal  servitude  (corresiiondin>;  to 
•  •oinmitmeuts  to  our  state  prison)  and  it  is  believed  by  those  most  c:ipable  of  judging 
that  this  has  resulted  in  no  small  degree  from  the  cerl;iinty  of  an  early  and  an 
expeditious  trial  <>{  eveiy  criminal  charge.  In  California,  on  the  other  hand,  there 
has  been  a  startling  annual  increase  in  tlie  number  of  jtersous  c«)mmitted  to  our 
state  prisons,  whose  population  on  January  1.  ID'iS.  had  reached  the  appalling 
numlx-r  of  7774. 

I  think  it  may  safely  be  assunu'd  that  the  bar  of  California  would  welcome  an 
op|M)rtunity  to  ;iid  in  the  selection  of  able  and  fearless  trial  judges.  Vudcr  iireseni 
conditions,  however,  the  efTectiveness  of  such  aid  would  be  greatly  minimized.  The 
ablest  mend)ers  of  the  bar  stand  aloof  from  a  judicial  office  whose  j)ossession  involes 
:<  ])olitical  scramble,  wheie  the  glad  hand  overwhelms  nieiit.  where  :in  ajipciil  to 
passion  and  prejudice  outweighs  considerations  of  {udicial  fitness.  an(l  where 
uncertain  tenure  and  a  reduce<l  incouK-  would  be  the  ri-wards  for  their  success  at  the 
polls.  The  truth  is  that,  with  a  rare  exception  now  and  then,  the  field  from  which 
judi<ial  candidates  can  be  selected  for  our  trial  cotirts.  at  least  in  the  more  popiilous 
•■enters,  is  limited  to  lawyei"s  of  meager  ability  who  .ire  a«tuated  by  no  higher  motive 
than  lo  secure  throni:h  the  ininlium  of  the  lieiich  an  inconu'  tlu'V  couM  nexer  ho]»e  to 
earn  in  the  practice  of  iheir  professio?).  Harely  ^^illlin  this  narrow  held  can  there 
be  found  an  able  and  a  fearless  judge.  And  without  abb-  and  fearless  judges  we  can 
never  have  that  expi-dition  in  criminal  pnici><'dings  that  makes  for  the  deterrent 
(jualities  of  swiftness  and  certainty  in  the  infliction  of  |iunishment  for  crime.  We 
!iro  thus  foiled  to  the  conclusion  that  until  we  can  find  and  adopt  some  jiracl  liable 
an<l  effective  mellxKl  of  securing  able  and  feai-less  jtulgi's  to  preside  over  our  trial 
courts,  we  shall  continue  to  suffer  fnun  the  inetlicient  administration  of  our  ci'iminal 
laws. 

It  seems  to  me.  therefore,  that   when  your  <  onituission  comes  to  a  consideration  of 
".Methods  of  prosecution  of  persons  accused  of  ci'ime."  it   may  well  devote  itself  with 
painstaking  cnre   to  an   exhaustive  study   of   the   means   whereby   California    nuiy   be 
assured  of  an   able,   a    feai'less  and  an    independent    jndi<i;iry. 
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rt'i-iuit  me  to  say  in  i-micliisioii.  and  h.v  way  of  ciiitoin*'.  Iliat.  willioiit  niiniinizin): 
lilt-  importance  of  the  many  <|U«'stions  not  here  (lis<  iisse<l.  I  feel  that  your  romniiKsion 
may  wisely  five  serious  thoujiht  and  consideration  to  California's  judiciary,  with 
s|>e<ial  refen-nce  to  her  trial  courts,  to  the  estalilishnient  of  a  reformatory  for  adult 
Hi-st  offendei-s.  and  to  the  matter  of  a  full  lejcal  n<o;;uition  of  the  indeierminaie 
sentence. 

I  had  not  contemiilalcd  writing:  at  sucji  length,  hut  the  Kiaviiy  of  the  «|>'eslions 
discussed,  their  imimrtance  to  « 'alifi.ruias  future  welfare.  an<l  my  intense  interi'sl 
therein,   havi-   led   into  a   more  deiail<-d   chdiorat  ion  of  ihi-m   than    I    had   intended. 

Crime  conditions  in  California  have  naclod  a  inosi  nnsal  isfaciory  sla«e.  and  they 
are  urowinu  woi-se.  Tiiese  coiulitions  are  calling  loudly  for  the  overhanliuK  of  our 
Kovernmental  agencies  that  deal  with  the  prevention  and  supjin-ssion  of  crime.  A 
Ki-eat  task  and  a  miahty  opportunity  now  confnmt  your  commission.  That  lliey 
will  ahly  jHrform  this  task  1  have  uo  donht.  ami  I  shall  be  please<l  if  what  I  have 
here  written  shall  in  any  decree  he  <if  assistance  to  them  in  the  Rifal  work  they 
lia\e  un<lertaken. 

N'ery   truly   yours. 

(  Signed  I    TiKKV   I,    Fnitn. 


Recommendations  of  Judges  J.  J.  Trabucco  and  Fred  V.  Wood 

<)akiami.   t '  \i  II  itijM  s.    .\pri!   .'11.    lirjs. 
California    Ci-iine   Commission. 
17(11  Triliuiie  Tdwer. 
(takland.   California. 

(Jkvti.i-mk.v  :  We  olTer  for  cnusideral  ion  a  few  su;,'Kestiiuis  for  a  soiuewhal  radical 
change  in  dealin;:  with  the  crime  of  murder  in  this  stale. 

<)ur  iireseni  laws  in  their  application  have  i>erp«'l  nited  the  mo-<i  ^ross  and  KlariiiK 
injustice  and  iiie(|nalily.  Murderers  of  the  most  dangerous  character  have  e^capinl 
with  life  sentences,  while  in  other  iiisiaiK-es  killeix  in  n-.-ilily  guilty  luily  of  man 
slaughter  or  second  (le>:ree  muider  have  been  sent  to  their  death  through  a  technical 
lindini:  that  they  had  formed  a  delilierale  and  |)renH>ditaied  intent  to  kill  "in  the 
twinkliii'^:  of  an  eye"  before  the  mortal  blow   wan  struck. 

Our  jtreseni  laws  an*  an  unfortunate  coinimunise  between  the  ad\(M'ates  and  the 
op|H)nents  of  ca)iital  punishment.  Many  an  unfortunate  nuin  has  bet'ii  executed, 
where  ^rave  dmibt  has  existed  as  to  his  jinilt  of  murdi'r  of  the  first  dcjtree  while  the 
more  fortunate  killer,  who  imiy  have  coinmitte<l  an  unquestioned  and  acuravaled 
murder  of  the  first  ile;,'ree  is  sentenced  to  lit'e  imprisonment  to  l>e  relcised  in  a  few 
years  under  the  provisions  of  onr  parole  law. 

It  is  almost  a  truism  that  in  the  altsence  of  a  strong  |iublic  sentimeut.  .-in  accusiNl 
lierson  <lefendefl  l)y  adroit  and  experienced  «-ounsel  will  escape  tin'  death  penalty, 
while  the  less  fortunate  a<-ciise<l  one  is  too  often  unjustly  exe<-ute<l  bei-ause  of 
pn-jiidice  of  the  community  or  la«-k  of  assistan<-e  of  able  <-onnsel. 

The  H'corils  for  the  ]>ast  few  yeai-s  in  most  of  the  counties  of  onr  vinie  aie  n-pleie 
with  instances  of  incoiiKruons  punishments  for  murder. 

In  our  opinion  there  is  little  hope  of  imin'ovement  if  we  cimtinue  to  inxest  ihe 
full  jtowi'r  of  life  and  death  in  a  jury  of  men  and  wonieu.  inex|»erienced  in  law  and 
trials.  sele<-ted  by  chance,  laborin;:  under  emotion,  swayed  by  sympathy  or  passion, 
often  with  an  imperfc<'t  nnderstandiiiK  of  the  distinction  between  the  ilenree  of 
murder  and  manslatiKhler.  hocKlwinked  at  times  by  attorneys,  and  fre(piently  <lomi- 
nate<l  by  a  few  of  the  stroiiKcr  charai-ters  on  the  panel.  Many  jurors  with  whom  we 
have  converse<l  believe  that    the  penalty  should  be  determine<l  by   the  court. 

There  is  an  increasing  relin-tance  upon  the  part  of  state  exe<-utixes  to  commute 
death  penalty  sentences  to  life  impristmment .  basi'<l  upon  I  he  fact  that  the  setitem-es 
have  had  the  final  approval  of  the  courts,  wheie.is  in  fact  in  some  cases  Ihe  jiistii-es 
of  the  supreme  «-ourl  and  the  trial  jud>;e  have  felt  that  then-  were  abundant  circnm- 
Bfances  in   mitiKatiim  of  the  supreme  penalty. 

I'nder  the  system  we  propose,  ihe  power  of  life  and  death  i-  tak4'n  out  of  the 
liaiids  of  the  jury  ami  commilt<'<l  entirely  to  the  seven  justices  of  the  supn-me  court. 
The  fate  of  the  a<'«-used  will  be  determinetl  with  due  deliberation,  justly,  fairly 
without  the  influence  of  prejmlice  or  passion  in  aei-ordance  with  the  law  ami  with 
uniformity    throuKhont    the    state.      The    justic«~<    will    also    be    fnrnis|ie<I    with    the 
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.xoiiliiiH'iit    dl'  tlu'  jurors  ns   to  ilif   |MiialI.v.  as   wt-ll   as   llu-  opinion   ot    llif   trial   jiidKc 
as   to   tlu'  fXttMUialiuf;   circninstaiict's.   if  any. 

^V(•  also  rcfonunctui  tiial  no  pi-i-son  <'oniinittc<l  lo  stale  iirison  I'or  iniirilcr  ot"  tin- 
lirst  (U'jtrei'  shall  bv  eligible  to  parolo.  and  fiiitlu-i-  that  no  iiaidon  shall  ho  Krantfd 
to  sncli  a  person  without  the  consent  of  a  majority  of  the  justices  of  the  Siipr''nie 
Court.  In  our  opinion,  if  puiiishint-nt  is  to  \V(U'k  as  a  deterrani  of  murder,  life 
inijirisonment  must   mean  coiitinemeni   in  slate  prison  until  death. 

We  also  su;;^'est  an  amendment  t<t  section  IS!)  of  the  I'enal  Code  hy  addin>;  the 
words  "in  cold  Mood."  followinir  the  words  "or  liy  nn>'  other  kind  ot"  wilful,  deliberate 
and  iiremeilitated  killing." 

It  is  the  practice  of  trial  judjjes  douhtless  without  exception,  to  charge  tin-  jury. 
"That  there  need  he  no  apjuH'ciable  space  of  time  between  the  int«'nt  to  kill  and 
the  a<-l  of  killini:.  They  may  be  as  instanlaneous  as  successi\e  thoujrhts  of  mind.'" 
We  believe  that  this  iustruction  sometimes  confuses  the  minds,  of  the  jurora  as 
Ihey  hear  it  read,  and  cau.ses  them  to  lose  si}.'ht  of  the  fact  that  there  nnist  be 
deliberation.  i)remeditat  ion  and  reflection  to  constitute  murder  of  the  first  decree. 
We  have  suKK»'sted  the  phrase  "in  cold  blood""  as  it  is  an  ex|>ression  well  known  and 
undei-slood  by  the  lay  mind,  and  less  likely  to  cause  confusion  than  Hie  phrase 
"sedate  mind,"  as  used  in  the  state  of  Texas. 

We  believe  that  the  minimum  i>unishment  for  murder  of  the  second  decree  shoidd 
be  chanKe<l  from  five  years  to  ten  years,  as  the  law  provided  for  many  years  i)rior 
lo  1!I27.  It  is  (litHcult  to  ima^ioe  a  case  where  the  ends  of  justice  is  sid)served  by  an 
imprisonment    for  less   than   ten   years. 

We  thiid;  that  the  plan  we  ha\e  pr<>pose<l.  if  I  horoujihly  understood,  will  meet 
with  the  approval  of  j;ood  citizens,  whether  o|)p(>sed  to  or  in  favor  of  capital 
punishment. 

The  Kreat  desirderatum  is  to  impose  a  penalty  justly  and  fairly  that  shall  be  a 
(leterreiit  to  others. 

In  the  past  twenti'  years  or  more  in  this  slate  it  can  hardl.x  l)e  said  tliat  nuirder 
has  be«'n   punished  by  either  the  death   penalty  or  life  imi)risouiuent. 

Sporadically  the  extreme  penalty  has  been  inflicted,  but  too  often  unjustly,  jind 
as  for  life  imprisonment,  the  jiarole  laws  have  nuide  it   a  meaiiiuffless  i)hrase. 

We  submit  our  recommendations  in  the  confident  belief  that  if  adopted  it  will 
tend  to  reduce  the  number  of  muitlers  and  that  the  law  will  be  iidininislered 
humanely  with  justice,  impartiality  and  uniformity  throughout   the  state. 

We  enclose  copies  of  sections  IS!)  and  1!)0  of  the  I'tMial  Code  Jis  we  would  have 
them  aniend(>(l. 

Yours   very   truly, 

(Sij:ned)      Kkkd   \'.    Wood. 
.7ud;je  of  the  Superior  Court   of 
Alameda  County. 

(Signed  I      .1.    .1.    TuAut  ( ( 11, 
Judfce  of  the  Superior  Court  of 
Mnriiwsa   County. 

.Seition    I's'.i.      I>e;;rees  of   .Murder. 

-Ml  murder  which  is  |M'rpetraled  by  means  of_  iioison,  or  l.vin^  in  wait,  torture,  or 
Ii.\  auy  other  kind  of  wilfid.  deliberati'.  and  premeditated  killin;;,  in  cold  blood,  or 
which  is  Committed  in  the  j)erpetration  or  uttempi  to  perpetrate  arson,  rapi-,  robbery, 
burglary,  or  mayhem,  in  murdi-r  of  the  lirsl  dejiree  ;  and  all  other  kinds  of  murders 
are   of    the   second   de;;ree 

Sec.    1;n'».      Penalty  f<!r  murder.     Persons  under  eighteen  yt>ars. 

The  puiMshment  for  murder  of  the  first  r|e;;ree  is  death,  but  the  Supreme  Court 
on  .-iijpeal  shall  mitigate  the  ininishment  to  life  imprisonment  in  Stale  I'risou  when 
in  its  judgment  there  are  extenualiiiL:  circuinstan<es  to  warrant  it,  ami  the  verdict 
of  the  jury  shall  specify  the  number  of  jurors,  if  an\,  recommendinu'  life  im|)rison- 
nient.  The  trial  judj^e  not  later  than  ten  days  afti-r  the  liliiiK  of  the  record  on  aitpeal 
shall  mail  to  each  .Tustice  of  the  Supreme  Court  a  certificate,  st.itinir  whether  there 
are  any  extenuatin::  ciri-unistances  and  the  nature  of  the  same,  if  any.  I'ikui  the 
plea  of  iruilty  the  iiial  court  shall  determiui-  the  de:;ree,  :ind  mix  militate  the 
piniishineni  of  murder  in  tin  first  (ieuree  lo  imprisonment  for  life  where  <'\lenu:il  iiiu 
cM<-umsiaiices  justify  it. 

lOxery  person  miilty  of  murder  in  the  second  denree  is  punishable  by  imprisonment 
in  the  State  Prison  for  n<»t  le.ss  than  ten  years,  provided,  however,  th.-it  the  <lejith 
penalty  shall  not  be  imiioserl  or  inllicled  upon  any  person  for  murder  committed 
before  such  person  shall  have  reached  the  aire  of  ei;:hteen  years:  provided,  further, 
'hat    the   burden   of  proof  as   to   the  au'e   of  said    pi'rsf>n    shall   be   upon    tiie  di'fi'iidii  nt . 
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Communication  from  Clarence  F.  Lea,  Congressman,  First 
District,  California 

.I:ilitl!il\     •_'■'{.    HI2'» 
Califoriiiu  Ci-iin*-  ( 'uiniiiission. 
Chris  H.   K<»x,   S«'cri'tiirr, 
'I'riliiinc  TowiT, 
( )iikl;iii(I.   Ciiliforniii. 

( iiMillcincii  : 

Your  Iftlcr  of  1  >fc<-iiil»-r  i|i*>  si-coi  ,|  .KUirt-NsciI  In  mi'  al  Simla  Kosa  lias  Ik-cii 
forwanlcd  Iktc  fid-  ri'ply.  A  most  iinpoi'lanl  stiidj-  has  bfi'ii  ooinniitltKl  to  v«iii.  I 
wish  I  Wfit'  at  liberty  to  ;;i\»'  the  tiiiu-  to  thi-  prohh'in  in  order  that  I  ini;;lit  he 
of  sornf   possible   assistaiu-e. 

Coiiiinoii  prcvah-iict'  of  criiiic  is  one  of  lin'  ntost  disappoiiitint;  prudiicts  uf  our 
success  as  a  nation.  Wc  are  abnormally  out  of  line  with  the  old  prosr»'SKiv(! 
nations  of  the  world.  There  must  be  some  very  concrete  and  im|iortant  reasons 
for  the  exi-ess  of  <-rime  in  this  country.  It  is  reMsona!)le  to  suppose  there  are  sonn- 
fundamental  rea.sons  to  a<-count  for  the  moral  rl*'teri«)ration  or  laxity  producinj: 
these  results.  It  is  also  true  there  are  |)robal)l.v  many  <-on«rete  illustrations  of  the 
fundamental   trouble   iuvolvi'd. 

One  bi>;  (piestion  is,  "What  is  there  in  our  socie|\  that  pro<luces  this  abnoriiial 
iiuuibci-  of  ci-iminalsV" 

In  llie  main.  I  belie\'e  crime  comes  out  of  mental  delicieni  \  or  a  moral  deficii'ui-.v 
of  character.  I  believe  the  nirtral  deficien«-.v  is  the  primary  of  these  two  cau.ses. 
That  leads  us  into  a  consid(>ration  of  the  inoi'al.  reli;:ious.  economic  and  social 
makeup  of  the  country.  Conclusions  drawn  in  this  field  must  necessarily  be  more 
or  less  susceptible  of  doubt  and  incaiiable  of  that  concrete  demonstration  we 
naturally  seek  in  altemptiuK  to  solve  this  jiroblem.  These  moral  considerations  are 
perhaps   beyond    the   purview   of   your   investiu'at ion. 

<)llier  (piestions  are.  "How  can  we  better  enforce  the  law  to  prevent  and  appre- 
hend crime'.'"  "Wliei-ein  can  our  s\stem  of  <-rime  detection  be  improved  consistent 
with  American  principles  of  justice'/"  "How  <-an  we  improve  the  personnel  ami  c<m>|i- 
eration  of  our  i>ea<'e  oHicersV"  "What  is  re(piire«l  to  improve  our  court  proce«lure 
retaining:  the  ne<-essary  le;;itimate  safeguards  «>f  the  accused  and  >  et  ;rive  prompt 
an<l   effective   expression    to   the   law   .-icainst    crime'.'" 

Our  preventive  and  <-orrective  methods  for  (-rime  duublless  ni-ed  improvement. 
\\'e  need  a  system  of  trainin>;  and  .seh-cliuK  peace  olhcers  and  detective  forces  that 
will  uiNe  greater  efficiency  to  the  appri-iiension  of  criminals.  The  recent  Hickman  case 
demonstrated  a  hi>:h  efficiency  in  some  respe«-ts  of  our  peace  ofhcer  system  and  a 
low  efficiency  in  others,  that  characterize  our  present  system.  The  ;;reafest  possi- 
ble ur>;e  to  diliuence  existed  in  his  case,  yet  he  pa.ssed  through  the  hands  of  peacr 
officers  in  several  specific  instances  and  travele«l  in  a  tell-tale  auto  with  suspicious 
speed  upon  our  main  hi;rhways  for  fifteen  hundred  miles  befon-  h<'  was  apprehen<le<|. 
There  was  a  manifest  lack  of  skill  in  his  apitrelwusion.  Could  wv  n<it  expect  a 
jireatf'r  eflicicnc.\  in  oui-  peace  othci-r  s.x^ti'm'.'  The  ipiestion  is.  "How  could  this 
system  and  its  personnel  Ik-  better  improved'.'"  This  involves  selection,  trainiii):. 
retention  of  the  efficient  and  the  discaitliiiK  of  the  inefficient. 

The  peace  <itticers  find  it  necessary  and  desirabh-  to  nnike 
aKainst  a«-cused  persons  in  order  to  secure  (onfessions  ami  a<lmis 
to  the  establishment  of  the  crime  and  i<lenl  iKcat  ion  of  the 
familiar  with  our  system  of  criminal  apprehension  <-an  doubt 
of  onr  pea<-e  ntfir-crs  In  make  these  alti-mpts.  with  <lne  re;;iird.  howi'ver.  to  the  Ir't'iti- 
mate  rijthls  of  the  a<-<-Msed.  This  pr.-ictice  prevails  without  much  lejial  sanction 
and.  no  doubt.  fre<pi.'ntl.\    by  the  use  of  methiKls   which  can   not   Iw  cnnimendc<|. 

I  l>»'lieve  the  time  has  cfime  when  it  nuiy  be  seriously  asked  if  .society  is  not 
.justified  in  attemptinj:  to  j;i<e  more  le>;al  sanction  to  these  efforts  to  compel  rlis 
«-losures  from  the  defendant  and  at  the  sime  time  Rive  pro)»er  humane  niul  lejrili- 
inate  safeguards  to  the  a<-cused.  There  are  many  cases  in  which  we  can.  without 
injustice  to  the  h-Kitinuile  ri'^hts  (if  the  accuse<l.  refpiiie  him  to  speak  or  tcstif.i. 
or  suff'er  the  le;;it  imale  ('(uiclusiouv  that   can  be  drawn   from   such   ri'fusal. 

Then  thi'r<'  is  that  broad  field  of  injury  as  to  the  treatment  we  should  ac<-ord 
the  n'liHy.  To  what  extent  and  how  can  we  helii  promote  the  return  of  th«' 
criniiniil   to   useful   eiti/^nship   williont   breakini;  down    the  c4>rtainly   and    wholesome 
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•  xainpl'"  of  imnisliiin'iil  V  Ili>\\  ciiii  we  iiiaki-  I  In-  cMiiiiiili'  <if  piinisliinciit  more 
impn'ssivc  in  cU'tiTiiiiK  tlic  roiniuission  of  <Tim<''.'  Sclf-prott'*! ion,  fear  of  punisli- 
iiK'Ht.  and  tile  (li'sirc  to  a''oiiI  ill  <'<)ns('(Hi('n<-<'  to  oiii-sclvt-s  as  a  result  of  our  own 
niiseonducl.  are  still  anion};  the  strongest  nloli^•es  of  the  human  race.  To  what 
extent  these  motives  operate  in  restraint  of  criminal  impulses  largely  depends  on 
the  criniinal's  judgment  as  to  the  probability  of  his  detection  and  the  certainty  and 
a(le<piacy  of  his  punishment.  The  egotism  of  the  criminal  frecpiently  lends  him  to 
iinder-estimate  the  probability  of  his  detection.  lie  is  proi)ortionately  unrestrained 
against    the  c<nninission  of  his  crime  throu;;h   his  own   e>;otisni. 

.No  system  of  law  administration  can  eliminate  the  criminal's  e;.'otism  that  mis- 
leads him.  but  a  law  administration  and  enforcement  that  moves  with  lu'omptness. 
etticienc.x  and  certainty  can  f;reatly  increase  the  deterrent  effect  of  our  punitive 
-.\  stem. 

The  deterrent  effect  of  (onvictions  in  many  serious  cases  are  largely  niillitied. 
in  my  jud;;ement.  by  the  long  time  that  elaps<>s  between  the  commission  of  the 
crinje  and  the  final  imposition  of  the  punishment.  Any  chanKes  in  our  law  or 
practice  that  will  briuK  the  criminal  to  trial  i)romptly.  prevent  unnecessary 
appeals,  and  lead  to  the  i)r(>nipt  disjiosit  ion  of  ai)peals.  should  be  helpful.  I  believe 
that  somethiiif;  sliKhtly  less  than  the  unanimous  verdict  of  the  jury  should  be 
re(|  aired. 

Any  <'lianf;es  in  the  law  iiroi)osed  should  not  lose  si};lit  of  the  necessity  of  retain- 
ing in  «'very  step  of  our  procedure  the  element  of  inherent  fairness.  Fairness  is 
Just  as  important  an  element  as  vigor  in  securing  the  best  results  in  criminal 
I  rosecut  ions. 

1  do  not  join  in  the  cry  for  excessive  punishment  as  a  curative  for  crime.  I  regaid 
I  lie  spee<l  and  certainty  of  punishment   as  more  important   features. 

The  multiplicity  of  crimes  created  by  our  legislative  bodies,  many  of  them  trivial 
transgressions  involving  no  moral  wrong,  have  become  a  mena<-e  to  our  institutions, 
('realion  of  crimes,  not  found  on  a  background  of  moral  offense,  result  in  needless 
:iiino.>ance  and  interference  of  citizens,  create  distrust  and  disregard  for  law  and 
I  he  justice  of  the  law. 

True  law  obedience  comes  out  of  affection  and  reverence  for  government,  confidence 
iiiid  judgment  in  the  wisdom  of  its  policies.  When  we  break  down  the  citizen's 
contidence  and  resjiect  for  its  wisdom  and  i>olicies,  we  not  only  weaken  him  as  an 
element  for  the  support  of  law  but  we  <-reate  an  indifferenc(>  or  active  sup])ort 
of  law   disobedience. 

The  im|i(>sition  of  excessive  ])enalties  defeats  the  purposes  for  which  iinjiosed. 
:ind  helps  break  down  all  law  enforcement.  The  penalty  must  suit  the  crime.  This 
is  elementary  to  successful  law  enforccnu'iit.  I)istort<'d  penalties  simply  bi'ing  the 
law  into  contempt  and  nullify  enforcement  efforts.  \Vise  legislation  is  the  begin- 
ning of  successmul  law  enforcenn'Ut.  Foolish  legislation  is  the  beginning  of  the 
disregard  of  law  and  the  break  down  of  enforcement.  QMie  laws  and  their  method 
of  prosecution  and  I'uforcement  must  conform  to  tlie  judgment  of  the  average 
type  of  good  .sane  Americans  or  else  we  have  failure. 

After  all  is  said  and  done,  the  true  foundation  for  law  obedience  t\nd  crime 
pi-eveiition.  begins  with  the  individual  citizen.  The  bulwark  against  crime  should 
begin  in  the  home  with  tin'  child  and  follow  him  in  the  .s<hool.  We  must  develop 
more  affectiton  for  our  country  and  its  inst  itut  icuis.  more  respect  for  the  rights  of 
others,  a  less  disposition  of  the  government  to  unnecessarily  interfere  with  the 
rights  of  the  individual.  In  other  words,  we  must  develop  a  wholesome,  positive, 
broa<lmiiided  citizenship,  moral  btit  not  puritanical,  positive  but  not  tyrannical, 
cons<Mous  of  duty  as  an  individual  and  conscious  of  duty  on  a  jury,  earnest  in 
pro.seculion  but  just,  certain  in  puni.shnient,  neither  flabby  with  leniency  nor  cruel 
with  severity. 

The  limited  lime  at  my  disposal  for  this  letter  has  made  it  general  in  t<Mnis  and 
I   fear  leaves  it  of  little,  if  any.  conci'ete  aid  to  your  Commission. 

Sincerely    yours, 

Cl..\KENrK  F.   Lk.\, 
Congressman,  First  District. 


Miir.li   •_>.    lifjs 
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Communication  from  0    K.  Gushing 

lion.  .Ituni's  A.  .l<ilinsloii. 

< 'iiaii  iiiiiii.   Ciiliriii'iiia    Criiiir   ( '(iiiiinissinii. 

'I'rilnilir  Tiiwcr, 

OiikliiiKl.   C.'il. 

I»t!ir   Sir: 

Ufplv  III  .vciiir  fiivor  of  .laiiunrv  Ttli  nsliiiiR  wluit.  in  my  jiulcnK-nt.  an'  the  ln-st 
ni<-:isnr<-s  in  Ix-  l:ii<cn,  cilln-r  liy  Ifuisliil  ion  or  olli<>r\vi><>.  to  improve  tlx-  ailminisi  rti- 
lion  of  rriminiil  jnslict-  jind  ri-<ln<-<'  i-rinii-  in  < 'iiiifornia.  Ii:i'^  hfi-n  di'la.M-d  l)\  otlifr 
(Icmands  upon   my   (imo. 

'I'Ik-  following  suKK<'sli(»ns  arr  rfspfcifnll\    snlimitti-d  : 

W'liilf  llifrt-  is  miu-li  ••riticiMn  with  rrs|M'ct  to  "tin'  la\v"s  dt-lay"  in  pnnisliinK 
<-rimi>.  I  am  iiiclin<><l  to  think  mu<-h  less  of  tlic  blami-  can  Im-  properly  attributt><|  to 
that  source  tlian  is  ;:enerMlly  supposed  by  the  public.  I  think  tliat  if  compb-le 
information  were  a\ail'ibb-  it  wonM  show  that  most  <-riminals  escap<>  punishment 
liy  not  Ix'iiiK  cauulit  at  all.  If  this  be  correct  the  remedy,  in  so  far  as  the  reme<l\ 
<an  b«'  a|i|ili(>4l  by  law.  woidd  be  in  some  way  to  strtMiKlheii  the  jmUce  departments. 

After  the  criminal  is  caught  the  most  important  tiling  is  that  punishment  be 
administered  promptly.  Amendments  to  the  Penal  Code  were  ad<iple<|  in  IK'JT 
desi;;ned  to  make  criminal  trials  and  appeals  more  speedy  and  I  think  the  amend- 
ments will  have  that  etTecl.  The  Jn<licial  ("oiiiK-il.  of  whi<h  the  Chief  .lustice  of 
the  Suprenie  Court  is  chairman,  has  tlu'  power  so  to  direct  the  work  of  the  courts 
.■is  to  take  full  advantaue  of  these  amendments  so  far  as  the  <-ourts  are  concerned. 

It  seems  to  me  that  the  law  mi«lil  be  made  to  provi<le  for  general  supervision 
and  direction  of  the  work  of  the  district  attorneys  by  the  Attorney  tJeneral  so  that 
by  appropriate  supervision  he  couM  see  tiiat  no  delay  is  occurrin;:  .Miixwhere  else 
.ilonu  the  line. 

The  press,  in  lelliiiK  us  of  crime,  so  often  inentimis  the  fad  that  the  person 
arrested  is  on  probation  or  parole  liiat  it  is  evident  that  the  a<Iminist  rat  ion  of  the 
probation  law  and  the  indeterminate  sentence  law  may  ri'ipiire  further  attention. 

Those  coiivic-ted  of  crime  undoubtedly  try  to  divert  the  probation  law  from  its 
original  )Uiriiose  so  as  to  use  it  as  a  means  of  escape  from  justly  deserve«l  punish- 
ment. On  the  other  hand.  I  think  it  very  likely  that  probation  otticers  ari-  often 
Kiveii  more  work  than  they  can  properly  perform  with  a  conse<|uent  breakini; 
down  in  the  operation  of  the  law.  The  law.  as  you  know,  provides  for  iiaid  and 
unpaid  probation  oflicers.  It  should  not  be  dilKcnll  to  •secure  the  service  of 
public-spirile<l  men  and  women  who  woiilil  act  jis  unpaid  officers  in  sulficient 
number  that  every  i)ers«»n  released  on  ))robation  would  be  under  the  clo.se  snperviHion 
of  a  probation  officer.  The  recpiirements  can  hardly  be  nia«le  too  striiinent  in  this 
respect.  A  person  on  prol)ati<iii  should  be  made  to  realize  that  probation  is  exactly 
what  it  means.  He  should  be  reiiuiriHl  to  report  so  frei|Ueiiily  to  the  probation 
officer  that  if  he  de|iarfs  from  the  jiath  of  proper  conduct  it  will  be  known  .mIiuosi 
immediatel\.  On  the  otlwr  hand,  the  probatiiui  offir-er  should  be  expecte<l  to  keep 
so  well  informed  concerning  <he  lives  and  habits  of  iiersiuis  under  his  cbarne  that 
there  would  be  in  this  manner  a  <loiible  clie<k  «)ii  their  activities.  In  other  words, 
thi-  person  on  probati«>n  should  be  made  to  feel  that  the  .slightest  step  from  n 
line  of  proper  condn<t  will  immediatelj  brin«  him  before  the  court  for  punishment 
under  the  suspended  sentence  and  at  the  same  lime  that  in  the  probation  officer 
he  b.is  a  friend  to  whom  he  can  turn  for  counsel  and  advice.  The  force  of  paid 
lii'oitat  ion  othcers  should  be  made  suilicient  to  enable  the  officers  to  make  the  most 
lomplete  invest  iKalirni  with  respect  to  every  one  applying'  for  probation  so  as  to 
prevent  abuses  in  that  direc-tion.  I  think  there  should  be  siune  administrative  body 
to  whom  all  prol»ati<Mi  officers  should  be  retpiired  to  report  fre«|uently  s<i  that  the 
whole  iirobatioii  system  would  be  under  constant  supervision  and  that  nee«le<|  chiuiKes 
in   the  system  ami  amendments  in   the  law  could  be  brought   about. 

The  present  in<lelerminate  sentence  law  leaves  to  the  Hoard  of  Prison  I»ire<'lors 
till-  dut.x  of  deierminiiiK  when  prisoners  in  the  state  pristms  shall  be  released  <iu 
pande.  I  think  this  puts  too  on*>rous  a  duty  upon  that  board.  The  theory 
of  tiie  indeterminate  sentence  law  is  that  no  person  shall  be  releaHiMJ  uiK>n  parole 
until  he  is  Kt  for  such  relen.se  and  that  no  ihthoii  shall  be  detainer]  in  prison  after 
he  is  tit  for  release  on  iiarole.  The  provisions  of  our  law  are  such  that  it  <"an  not 
operate  to  the  full  extent  of  this  theory,  and  perhaps  in  that  respi-ct  it  should 
not   at   lu-esent   be  changed:   but   we  know   that    many   men   who  .-ire  relense<l  on  parole 
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ifliirn  III  (  liiiir.  Nil  innii  should  hv  released  on  jmrole  until  :i  snitiihle  position  is 
found  for  liini.  Me  should  tlien  be  i»lnce<l  under  the  supervision  of  a  parole 
oftieer  whose  dulv  it  should  he  to  keep  such  close  track  of  him  as  to  he  sure  that 
111-  is  attendini;  to  his  liusiness  and  uol  euKHainti  affair,  in  criminal  piaclice.  To 
carry  this  theory  into  iiractici-  1  Ihink  would  re(|uirc  a  parole  hoard,  sejiarate 
frcMi  the  Hoard  of  Prison  Directors,  that  would  y:ive  nuu  h  time  to  the  work,  and 
also  a  sullicient  nnnd>er  of  parole  officers  to  supervise  to  the  full  extent  nccessiiry 
I  lie  men  released  upon  parole.  If  the  thcoi-y  could  he  fully  carried  out  no  man 
would  he  released  except  upon  parole  and  oidy  when  the  hoard  finds  him  lit  for 
parole,  .and  then  only  wln>n  employment  has  been  found  for  him  so  that  he  can 
immediately  go  to  work.  Ry  this  procedure  he  would  be  jirotected  on  i)arole  from 
blackmail  by  those  who  had  known  of  his  criminal  career,  and  havinj;  steady 
cniploymeiii  wouhl  l)e  h'ss  sul).iect  to  temptation  to  a;:ain  embark  on  a  course 
of  crime — two  difficulties  that  confront  every  man  dischar};<'<l  from  prison.  Tin; 
>uper\ision  of  the  jiiirole  ollicers  should  be  close  and  constant  enouKh  to  enable 
them  to  know  that  men  under  their  charge  jire  at  all  times  where  they  ought  to  be. 
The  man  on  parole  should  he  so  dealt  with  that  he  will  understand  that  so  long 
as  he  demeans  himself  properly  he  has  a  friend  in  the  parole  officer;  that  the 
-liiil-ilcsi  disregard  of  the  i»rovisious  of  parole  will  cause  liis  return  to  custody  and 
that  he  will  not  be  released  from  parole  until  it  is  shown  as  satisfactorily  as  can 
be  shown  that   he  can  safely  be  trusted  to  lead  a   life  of  rectitude. 

The  changes  above  suggested  with  respect  to  the  probation  and  p.-ii-ole  law.s 
will  be  e.\pensive.  but  the  Stale  can  not  exiiect  lo  repress  the  crime  \\a\i'  with- 
out cost. 

One  (pieslion  that  has  been  much  discussed  at  the  bar  and  in  the  press  is  that 
of  permitting  judges  to  instruct  juries  on  (piestions  of  fact,  now  prohibited  by  the 
constitution.  The  i)eople  seem  unwilling  to  trust  their  judges  in  this  respect.  The 
judges  of  the  I'nited  States  courts  have  this  power.  Hy  denying  the  power  to 
the  judges  of  our  slate  courts  we  prevent  the  man  from  whom  the  jury  must  lake 
I  he  law  from  giving  to  the  jury  his  views  regarding  the  facts.  Thus  the  only 
expert  trier  of  cases  in  the  courti-o(nn  is  compelled  to  keep  silent  on  the  very  thing 
concerning  which  the  public  wishes  to  be  informed.  This  does  not  seem  wise.  The 
judge  decides  the  facts  in  every  case  tried  without  a  jury  and  it  is  not  proposed 
to  take  away  from  the  jury  the  power  to  decide  the  facts:  but  only  to  give  the 
jury  the  benefit  of  the  judge's  views.  The  law  can  be  so  framed  as  to  retpiire  the 
judge  to  instruct  the  jury  explicitly  and  emphatically  in  express  terms  tliat  they 
are  the  absolute  judges  of  the  f.-icis  and  that  they  ;ire  not  bound  by  what  he  says 
about  the  facts.  This  is  a  subject  as  to  which  there  is  much  difference  of  opinion 
and  it  should  be  carefully  considered.  It  was  (piite  fully  discussed  at  the  lt)2(J 
meeting  of  the  California  IJar  Asso<'iation,  as  shown  on  pages  Ki'J  to  l>Ci  of  the 
Association's  report  for  that  year.  The  meeting  favored  tlie  proposed  change  b.v  a 
narrow  margin.  The  fpiestion  was  the  subj<>ct  of  much  (b'bate  in  the  constitutional 
convention   of  187S>. 

The  average  newspaper  account  of  .a  crime  th.at  Jirouses  public  interest  too 
often  makes  a  sort  of  hero  or  person  of  dramatic  interest  of  liie  criminal.  The 
iiewspapeis  are  under  much  difficulty  in  dealing  with  this  prol)lem.  They  si-\]  news; 
the  public  wants  to  buy  it  and  is  entitled  to  it  and  evidently  likes  it  racily  written, 
hut  it  does  seem  that  the  press  might  give  some  assistance  in  this  direction,  and 
with  public  appro\al.  For  example.  Hickman,  recently  convicted  of  an  atrocious 
crime  in  I.os  Angeles,  referred  to  himself  in  communications  he  wrote  before  the 
iiinie  was  committed  as  "Fox."  'I'be  newsjiapers  have  conslanlly  so  descrihed 
him  in  large  headlines  which  und<iubtedly  api)ealed  to  the  (pialities  of  egotism  that 
led  him  into  criminal  life.  Every  criminal  is  an  egotist  and  criminals  like  this 
sort  of  distinction.  Ueference  has  been  made,  here  an<l  there,  since  his  crime  was 
committed,  to  other  criminals  who,  following  his  example,  have  designated  them- 
selves as  "Fox."  The  W(U(I  fitted  well  into  headlines  and  undoubtedly  was  ti.sed 
sometimes  for  this  reason,  but  th(>  less  the  newspapers  do  to  make  the  crimimil 
.appear  lo  be  capable  or  able  or  dramati<-  the  more  helpful  it  will  be  in  the  admin- 
istration of  the  law. 

Finally,  it  seems  to  me  that  one  thing  greatly  needed  which  can  not  be  reached 
by  legislation  is  the  development  among  the  people  of  more  respect  for  thi'  law. 
The  American  people  are  too  much  disposed  to  regulate  matters  by  law  without 
informing  Ihem.selves  as  to  what  the  law  can  and  can  not  do.  This  results  in 
pulling  uiulue  strains  upon  the  law.  After  all.  law  enforcement  is  a  mailer  that 
can  best  be  developed  by  encouraging  general  respect  for  the  law  and  the  rights 
of    others.     Those    who    support    the    prohibition    law.    on    ihe    nue    hand,    and    buv 
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liiiuor  from  iln-  hooilcf;;;!-!-.  on  (lie  other,  urf  ciillixatiiiK  'H  llit-ii"  cliililrcii  a  (lisrf- 
•<l«r<t  for  ilii-  l;i\\  tliil  will  lif  lijinl  lo  •■rinliiiiic  'I'Ih'  man  w  lio  n-ptrcls  it  ns  his  riKliI 
to  (Irixf  liis  anloni(il)ilc  licvond  the  speed  limit  and  feels  that  he  has  paid  for  the 
liixilem-  li.\  pa.\  in:;  a  tin*'  is  annilier  w  iio  lirei-ds  (li-iresp<>«t  for  tiie  h»\v.  The  Slate 
can  i>nnisii  and  discipline  its  citiy.ens  for  infractions  of  the  law.  lint  the  citi/.en 
himself  is  the  only  one  who  can  rcaily  pri'vcni  infuadioiiK.  The  State  can  punish 
the  driver  who  violates  the  law  re>;\ilat in>;  speeil  of  aiitoinobiles.  but  the  driver 
himself  is  the  oid.v  one  who,  so  far  as  he  is  concernetl.  <-an  pnrrtil  its  violation. 

The  constitution  of  the  Tniled  States  shoidd  he  inli'usively  sludie<l  in  our 
schools  and  the  .vonth  of  the  i-ounlrv  should  he  tau^dit.  more  elTectively  than  lliey 
are  today,  that  he  falls  far  short  of  his  duly  who  fails  to  acquaint  himself  with 
his  «-(nintr.\'s  prtdtleins  or  fails  to  vote  at  ele<'ti«>iis. 

In  conclusion,  may  I  say  that  the  incinhers  of  the  Itoanl  of  (iovernors  of  the 
Stale  Har  are  disposed  to  do  everythiiiK  they  can  in  the  adminislrai  ion  of  the  new- 
law  orKani/.iiiK  tin-  State  Itar  to  hel|i  in  the  solution  of  this  prohlem. 

I  --hall  he  ;:lad  if  in  any  way  I  can  at  any  time  )>■■  of  assistance  lo  the  Commission. 


Yours  very  truh. 


(  Sii:n<(l  I      ( »    K.  i  'i  siii\(;. 


Communication  from  0.  H.  Snedigar 

(•\KlAMi.  (AMKiUMv.   I'eluuary    1.   IMJs. 
Mr.   Chris  li.   Fox. 
Tribune  Tower. 
I  taklaiid.   Califoi-nia. 

My    l>e.ir   Fox  : 

I  appreciate  your  invilalion  to  atteml  the  si'ssion  of  tin*  Crime  Commission  on 
I'liday.  l*'eliruar>  :'..  IML's,  .-md  am  sorry  I  will  not  he  aid-  t<i  do  so.  1  am  sending 
\<i\\.  however,  in  this  letter  certain  sufrc'st ions  relative  to  criminal  proceduro  whii-li 
li.MVe  cryslalli/,e<l  in  m.\  mind  tluriii;:  :in  experiein-e  of  several  years  as  prohntion 
officer  of  this  county. 

1.  Delay  in  Bringing  Defendants  to  Trial.  In  spite  of  h-Kislaliou  had  from 
time  to  time  for  the  express  purpose  of  eliminating  unnecessary  delays,  defeiulanis 
}ir*'  still  able  lo  se«-ure  loiiK  continuances  before  ciiiiiinK  •«  trial.  My  observation 
has  shown  that  Iouk  delays  often  opt>rali>  lo  handicap  the  prosecution  and  the 
administration  of  proper  justice.  No  objection  is  had  lo  continuances,  the  refusal 
ol  wliicli  would  prejudice  the  dcfenilMut.  There  are  c.'ises.  howe\er.  where  coniinu- 
.•inces  .'ire  soukIiI  for  the  sole  jiurpose  of  delay.  The  inli-resi  of  (-(unplainiuK  ami 
other  inal*-rial  witnesses  for  the  |irose<-ut  ion  wanes.  Kssenti.'il  facts  which  could 
be  testified  to  with  exactness  and  <'ertainty  while  fresh  in  llie  minds  of  witnesses 
become  confuseil  and  uncertain  in  their  memories.  Important  details  are  some- 
limes  forKolten  altoKetber.  Ksppcially  is  this  true  of  witnesses  who  are  minors. 
I  have  ol  serxed  also  that  jirosecution  otticinls  stiinetimes  lose  interest  through 
lone  (hdiiys  and  do  not  prose<-ute  with  the  same  zeal  that  would  have  l>een  shown 
were   immedialc   trial   held. 

2.  Jury  System.  The  fallabilily  of  juries  is,  I  think,  well  reitiKiii/.)-*!.  .lustice 
•  •fteii  miscarries  because  juries  briu),'  in  verilicts  dire<-lly  contrMry  lo  the  eviden«-e 
]iresented.  This  deplorable  situation  probably  arises  from  two  main  causes:  (ll 
lack  of  intelli^rence  on  the  part  of  jurors.  (2)  sympathetic  reaction  to  emotional 
appeals   made   by   ilefen<lanls   and   their   attorneys. 

If  juries  <(Mild  be  trained  for  jury  duty  the  first  cau.s*'  could  be  urenlly  eliini- 
nated.  It  is  prrihably  impractical  to  specially  tr.-iin  a  Kroup  of  citizens  in  the  com- 
munity for  this  importanl  wurk  but  il  would  seem  to  me.  unless  there  are  objertionii 
which  I  do  not  know,  that  lh<»se  cjti/.ens  on  the  jury  list  «-oidd  be  recpiired  to  pass 
an  examination  designed  to  lest  their  general  inlelliKeiice.  jmlKineni  and  emotional 
stability.  A  defendant  would  tlwii  be  assnre<l  of  his  onist itut ional  ri»:hl  "lo  trial 
by  a  jury  of  his  peers."  which  I  f«'«r  is  not  always  the  situation  un<ler  our  prewnt 
system. 

.\h  to  the  second  cause:  If  d<-fendants  and  their  attorm-.xs  could  be  n-strained 
from  xvanderiiiK  so  far  from  the  niain  issue  into  the  field  of  human  emotions  and 
be  limited  to  a  presentation  of  the  fa<'ls  of  their  clefense  to  the  minds  of  juries 
ratbi-r  than  lo  their  hearts,  I  am  sure  the  ends  of  justice  would  l>e  more  often 
s«'rv«>d.      I'nder  our   present    systent   there  seems  to  Im'   no  limit    to   which   utlorneys 
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may  j;o  in  their  arKtiiiK'iit.  liatln-r  tiiaii  bcinu  a  privilc;;!'  allowed  for  tiic  purpose 
of  siiiuniiiiK  up  lilt'  I'vidciicc  it  has  bcconii'  an  opportunity  for  the  use  of  oratorical 
ability  to  s\  inpatlietically  sway  the  minds  of  jurors  from  the  course  designated  by 
lo;.'ic   and    reason. 

;>.  Expert  Testimony.  Kxpert  testimony  is,  I  believe,  invniiuible  in  many 
(  ases.  The  iiractice,  however,  of  allowing  both  prosecution  and  defense  to  put  on 
(  xperts  of  their  own  ehoosins;  often  results  in  hopeless  perplexities  in  the  minds 
of  jurors.  Most  important  facts,  provable  only  by  expert  testimony,  are  supported 
on  one  side  by  one  jj'oup  of  experts  and  contradicted  by  an  equally  credible  group 
on  the  other. 

Mediial  men,  alienists,  psycholosists,  |)sychiatrists,  handwriting  experts  and 
others  seem  invariably  to  testify  in  favor  of  the  side  which  calls  them.  The  result 
I  an  not  be  other  than  to  confuse  juries  and  to  bring  expert  testimony  into  disrepute. 
To  my  mind  the  value  of  this  type  of  testimony  is  great  and  should  not  be  restricted 
huf  !  l)eli<'\e  tl'e  jiid;;(>  of  the  court,  at  tli(>  retpiest  of  either  i)ai'ty  or  upon  his  own 
volition,  should  determine  and  call  those  witnesses  who  are  to  give  such  testimony. 
I  feel  that  if  this  practice  could  be  had,  expert  testimony  w'ould  be  a  real  aid  in 
iiiniiiial  trials,  which  is  not  always  the  case  under  our  present  system. 

4.  Probation.  The  principle  underlying  the  i)robation  system  is  sound  but  I 
am  doubtful  of  its  application  in  many  ca.ses.  It  should  never  be  granted  without 
the  utmost  consideration  being  given  to  all  the  factors  concerned  and  only  in  such 
cases  where   it    is  certain   the  ends  of  justice   will   be  best   served   thereby. 

Probation  offers  a  real  opportunity  for  the  reformation  of  the  deserving  defendant, 
with  ri'sulting  advantage  to  the  Stale.  The  consequences  that  follow  where  this 
liiixileie  is  exiendcd  under  doubtful  circumstances  are  often  disastrous  both  to  the 
probationer  and  to  the  community. 

The  discretion  and  judgment  of  courts,  the  basis  upon  which  probation  is  granted 
or  refused,  are  of  course  incajiable  of  standardization  but  it  seems  that  a  more  or 
l(>ss  general  policy  could  be  adojited  that  would  make  for  more  uniformity  in  the 
matter  of  i)robation.  Insistence  on  a  detailed  and  thorough  inv<'stigation  in  the 
case  of  every  applicant  for  i)robation  would  in  a  great  measure  accomplish  this 
end.      I   am   informed  that  this  jtrocedure   is   not  always   followed. 

I  feel  that  the  .standard  of  i)robation  officers  should  be  kept  on  a  high  plane. 
Theii-  responsihility  to  the  State  and  to  the  probationers  under  their  care  is  grave 
and  they  should  be  qualified  to  meet  it. 

I  belive  that  i)robation  officers  should  be  appointed  only  after  thorough  examina- 
tion has  demonstrated  their  fitness  for  the  position.  Provision  should  be  made  that 
such  exainin.itidu  he  standardized  aiul  be  statewide. 

Scientific  Study  of  Criminals.  I  believe  that  provision  should  he  made  for  a 
scientific  study  of  every  convicted  felon  in  the  State  of  California,  such  study  to  be 
made  by  men  trained  in  the  science  of  human  behavior,  its  causes  and  its  probable 
r<>action  to  punitive  and  reformative  measures.  I  have  no  hope  that  we  will  ever 
solve  the  crime  jiroblem  until  we  begin  to  determine  causes  and  apply  measures 
to  eradicate  them.  Our  ])resent  system  of  dealing  with  symptoms  alone  is  so 
unscientific  and  unintelligent  that  no  lasting  or  permanent  amelioration  of  the  crime 
situation  can  ever  be  had  from  it.  I  believe  that  studies  of  criminals  for  the  pur- 
pose of  ascertaining  causes  of  known  coiuluct  and  prognosing  future  conduct  will 
be  of  more  value  in  the  solution  of  th(!  crime  problem  than  any  other  measure  that 
could  be  adopted. 

Respectfully  yours, 

O.  F.  Snedic.ar, 
Probation  Officer,  Alameda  County. 
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LETTER  OF  TRANSMITTAL 


Hon.  C.  C.  Young, 
Governor  of  California. 

In  accordance  with  the  duty  imposed  upon  rae  by  the  statutes  under 
which  the  Department  of  Public  Works  is  organized,  I  am  herewith 
transmitting  to  you  a  report  covering  the  transactions  and  activities 
of  the  Divi.sion  of  Highways  and  the  Division  of  Contracts  and  Rights 
of  Way  for  the  biennium  ending  June  30,  1928.  In  other  volumes  will 
be  found  the  reports  of  the  Division  of  Water  Rights,  Engineering  and 
Irrigation,  and  Architecture,  and  Ports,  constituting  together  the 
report  of  the  Department  of  Public  Works. 

In  transmitting  this  report,  let  me  express  my  appreciation  of  the 
great  help  that  you  have  been  to  the  department,  and  of  the  value  of- 
your  counsel  and  advice  in  solving  problems  that  have  confronted  us. 

I  desire  also  to  take  advantage  of  this  opportunity  to  express  my 
appreciation  of  the  service  of  the  members  of  the  California  Highway 
Commission.  Their  duties  have  been  always  exacting  and,  in  many 
instance.-,  most  arduous.  Serving  the  state  without  compensation  to 
themselves,  they  have  given  of  their  time  and  their  ability  in  a  manner 
that  constitutes  an  outstanding  example  of  unselfish  devotion  to  the 
public  weal. 

Respectfully  yours, 

B.  B.  Meek, 


Director. 


Sacramento,  California, 
November  1,  1928. 


LETTER  OF  TRANSMITTAL 


I 


Hon.  C.  C.  Young, 
Governor  of  California. 

We  herewith  transmit  to  you  the  Sixth  Biennial  Report  of  the  Cali- 
fornia Highway  Commission. 

In  transmitting  this  report  we  wish  to  express  our  thanks  for  the 
uniform  consideration  and  the  many  courtesies  extended  to  the  mem- 
bers of  the  Commission  by  yourself,  by  B.  B.  Meek,  director  of  the 
Department  of  Public  Works,  by  C.  H.  Purcell,  State  Highway 
Engineer,  and  by  all  those  connected  with  the  work. 

CALIFORNIA  HIGHWAY  COMMISSION, 
Ralph  W.  Bull,  Chairman, 
J.  P.  Baumgartner, 
M.  B.  Harris, 
Fred  S.  Moody, 
Joseph  M.  Schenck. 

Sacramento,  California, 
November  1,  1928. 
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Page     93.     Oil  treated  rock  surfacing  in  I'lacer  County. 
Multiple  box  culvert  in  Merced  County. 

Page     99.     State  highway  on  Crest  Route  In  San  Bernardino  County,  a  cooperative 
Forest    highway    project    being    constructed    by    the    U.    S.    Bureau    of 
Public  Roads. 
State  highway  along  the  Coast   in  Ventura  County. 

Page   115.     Portable   retort  and   steam   heating  plant   assembled   at    the    Sacramento 
shops. 
Another  type  of  steam   heating  units  assembled  at   the   Sacramento 
shop. 

I'age  118.     One  thousand  gallon  prcs.sure   oil   .sprayer  assembled   at   the   Sacramento 
shop. 

Page   119.      High   angle,   hydraulic   lift   body   assembled  at   the   Sacramento   shop. 
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REPORT  Of  THE  STATE  HIGHWAY  ENGINEER 


Honorable  B.  B.  Meek, 

Director  of  Public  Works, 
State  of  California. 

Sir:  a  steady  and  sj'stematic  progress  in  all  phases  of  state  high- 
way acti^^ty  has  continued  through  the  biennium  ending  June  30, 1928. 

New  laws  going  into  effect  during  this  period  which  are  of 
primary  importance  to  highway  activities  include  the  one-cent  gas 
tax  for  new  construction,  the  act  classifying  state  highways,  and  the 
act  reorganizing  the  California  Highway  Commission  and  creating  the 
Division  of  Highways  as  a  division  of  the  Department  of  Public  Works. 

The  subject  of  new  laws  is  discussed  b}-  the  Chief  of  the  Division 
of  Contracts  and  Rights  of  Way. 

ORGANIZATION 

Tiie  work  of  the  Division  of  Highways  is  naturally  divided  into 
several  distinct  lines  of  activity  as  herein  indicated: 

Materials  and  Research, 

Surveys  and  Plans, 

Construction, 

Bridges, 

Maintenance, 

Equipment, 

Accounting, 

Headquarters  office, 

Right  of  Way. 

Each  of  these  activities  is  handled  by  a  separate  department  in  the 
Division  of  Highways,  with  the  exception  of  right  of  way  which  is 
under  the  supervision  of  the  Division  of  Contracts  and  Rights  of  Way. 
As  pointed  out  in  the  Fifth  Biennial  Report,  an  organization  of  this 
type  permits  of  specialization  along  each  line  of  work  and  also  when 
combined  with  the  proper  contacts  between  the  several  departments 
enables  the  work  of  the  entire  division  to  proceed  as  a  unit. 

OVERHEAD    EXPENSE 

The  costs  of  administration  and  engineering  have  been  maintained 
to  tlie  minimum  consistent  with  an  orderly  and  businesslike  admin- 
istration of  highway  activities.  Greater  attention  is  being  given  to 
planning  highway  work  several  years  in  advance,  preparing  careful 
estimates  for  budgets  and  preparing  complete  engineering  data  prior 
to  advertising  work  for  contract. 

REVENUES    AND    EXPENDITURES 

The  revenues  for  highway  purposes  during  the  past  two  years 
amounted  to  $;!S,r)S:).()64.13.  During  this  same  period  the  expenditures 
amounted  to  $31,869,443.76.  Revenues  from  the  one-cent  gas  tax  did 
not  become  available  for  expenditure  until  the  last  few  months  of  the 
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second  year  of  the  biennial  period  and  consequently  only  a  very  small 
percentage  of  this  money  was  able  to  be  expended  prior  to  June  30, 
1928,  although  a  considerable  portion  was  under  contract  at  that  date. 
Plans  are  made  which  will  maintain  the  expenditures  as  near  to  the 
revenues  during  the  coming  biennial  period  as  is  safe. 

The  details  of  revenues  and  expenditures  for  each  fiscal  year  of  this 
biennium  are  shown  in  the  following  table : 

REVENUES  JULY  1,  1926,  TO   JUNE  30,  1928 

July  1,  192G,  July   1,  19Z1,  Total  for 

to  June  SO,  1927  to  June  30,  19S8  biennium 

Bond   Issues 

Federal    aid $2,978,864  97  $2,434,125   74  $5,412,990  71 

Contributions     170,663   91  552,702   94  723,366   85 

One-cent  gas  tax 0,093,487   94  6,093,487   94 

Two-cent    gas    tax 8,450,276   46  9,608,530   73  18,058,807   19 

Motor  vehicle  license  fees—          3,721,414  55  3,775,453   23  7,496,867   78 

Transportation    license    tax.        249,572   93  249,572   93 

Franchise    tax — Stages 234,111   07  234,111   07 

State   general   fund 69,894  52  249,965  14  319,859   66 


Totals $15,391,114   41  $23,197,949   72  $38,589,064   13 

EXPENDITURES  JULY   1,   1926,  TO   JUNE  30,   1928 

July  1,  1926,  July   1,  1927,                  Total  for 

to  June  SO,  1927  to  June  SO,  1928              biejiniMwi 

Administration    $819,675   49  $850,542   37  $1,670,217   86 

Engineering     692,505   21  878,548   63  1,571,053   84 

Maintenance    5,243,078   59  4,881,187   41  10,124,266   00 

Reconstruction    5,900,934   72  6,587,629   47  12,488,564  19 

New  construction 3,327.092   86  2,688,249   01  6,015,341   87 

Totals $15,983,286   87  $15,886,156   89  $31,869,443   76 

ACCOUNTING  SYSTEM 

The  accounting  system  described  in  the  Fifth  Biennial  Report  has 
been  installed  and  is  functioning.  During  the  past  biennium  an 
important  change  in  accounting  procedure  has  been  effected  in  the 
development  of  a  comprehensive  system  of  budgetary  control  to  meet 
the  requirements  of  statutes  now  in  force.  It  has  also  been  necessary 
to  meet  the  requirements  of  chapter  794,  Statutes  of  1927,  classifying 
the  state  highways. 

The  accounting  system  has  now  been  in  use  a  sufficient  length  of 
time  to  judge  its  merits  and  the  results  obtained  demonstrate  its  value 
and  justify  its  installation. 

SURVEYS  AND   PLANS 

Thorough  and  complete  work  in  our  preliminary  engineering  is 
being  stressed  with  a  twofold  purpose  in  view ;  first  that  the  roads 
and  bridges  will  be  located  in  the  proper  places  and  second  that  our 
plans  and  specifications  will  be  competent  and  will  not  require  num- 
erous changes  during  construction.  Highway  work  may  be  divided 
into  three  stages:  preliminary  study  and  plans,  construction  and 
maintenance.  We  are  endeavoring  by  making  the  work  in  the  pre- 
liminary stage  complete  to  eliminate  the  necessity  when  the  construc- 
tion and  maintenance  stages  are  reached  of  going  back  and  doing 
work  which  might  have  been  foreseen  in  the  preliminary  stage. 

In  the  planning  of  the  designs  for  roads  and  bridges,  attention  is 
being  given  to  future  requirements,  and  provisions  are  made  for  future 
expansion  and  extension.    The  po.ssibility  of  enhancing  the  scenic  value 
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of  hi|;hways  throup:h  location  and  desif,'!!  is  appreciated  and  is  being: 
taken  advantage  of  where  the  opportunity  affords.  In  the  valley  high- 
ways the  designs  are  being  prepared  so  that  the  entire  width  of  right 
of  way  can  be  maintained  in  a  neat  and  orderly  condition  by  mechanical 
equipment  and  effect  a  material  reduction  in  hand  labor.  A  minimum 
width  of  right  of  way  of  80  feet  is  specified  by  law  for  state  highways: 
however,  on  main  trunk  routes,  interstate  connections,  and  similar 
roads  a  right  of  way  of  100  feet  minimum  width  is  being  secured  at 
this  time  in  order  to  provide  for  future  development  of  the  highways. 
The  securing  of  right  of  way  is  becoming  more  and  more  expensive 
each  year  and  it  is  antici])ated  that  considerable  future  expense  can 
be  saved  to  the  state  by  acfiuiring  the  wide  right  of  way  at  the  time 
the  present  stage  of  construction  is  being  accomplished. 

PROGRESS    IN    HIGHWAY   CONSTRUCTION 

Since  July  1,  1926,  contracts  have  been  completed,  and  accepted  by 
the  state  for  the  construction  and  reconstruction  of  the  following 
mileages  of  highway  classified  as  to  type : 

MILEAGE    OF    STATE    HIGHWAY    COMPLETED    JULY    1,    1926   TO    JUNE    30,    1928 
New    Construction    Completed 

Placed  under  contract 

Prior  to  July  July  1,  1926  to 

1,  19S6,  June   SO,   1928  Total 

miles  miles  miles 

Graded     33.1  4.8  37.9 

Rock    surfaced 56.0  60.7  116.7 

Bituminous     macadam 5.8  5.8 

I'ortland    cement    concrete 10.7  16.7  27.4 

Asphalt     concrete    on     macadam    or     bitu- 
minous   base 6..'>  6.5 

Total    new    con.<5tniction 112.1  82.2  194.3 

Reconstruction   Completed 

Graded    0.7  41.2  47.9 

Rock    surfaced 46.0  33.0  79.0 

Bituminous    macadam    surface 8.4  0.3  8.7 

Portland    cement    concrete 42.0  51.2  93.2 

Asphalt     concrete     on     macadam     or    bitu- 
minous  base 6.6  28.3  34.9 

Asphalt      concrete      on      Portland      cement 

concrete     33.0  40.8  73.8 

Portland  cement  concrete  pavement  widen- 
ing       34.5                      34.5 

Total    reconstruction 177.2  194.8  372.0 

Total     new     construction     and     recon- 
struction    — 289.3  277.0  566.3 


In  addition  to  the  foregoing,  contract;,  for  71  bridges  were  accepted 
and  7  bridges  were  repaired. 

On  June  30,  1928,  contracts  on  the  following  mileages  of  highways 
were  in  progress : 

MILEAGE    OF    STATE    HIGHWAYS    UNDER    CONSTRUCTION    JUNE    30,    1928 

New    Construction 

yfiica 

Gradlngr    53.75 

Rock     surfaclnc 93.81 

on     troatod    surfaoing 126.02 

Bituminous    rancadam .25 

Portlaiirl    cement    concrete 1.79 

Asphalt  concrete  on   macadam  or  bituminous  base 

Subtotal     _ 275.62 
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Asplialt   con- 

Concrete   pav'7nt. 

crete    includ- 

including 

ino   all  rtiate- 

all    materials 

rials   (pel'  ton) 

(per   en.    yd.) 

$7.92 

$14.29 

8.10 

13.18 

7.27 

13.49 

6.43 

10.85 

5.13 

10.58 

5.68 

10.74 

4.70 

10.23 
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Reconstruction 

Grading    ]l*l 

Rock    surfacing n-}? 

Oil   treated   surfacing 7.Jb 

Bituminous     macadam lucn 

Portland    cement    concrete „^o 

Asphalt  concrete  on  macadam  or  bituminous  base 2.66 

Asphalt  concrete  on  I'ortland  cement  concrete 13.56 

Subtotal     8509 

Total    under    construction 360.71 

In  addition  to  the  foregoing:,  25  new  bridges  and  grade  separations 
were  under  eonstruction  and  13  bridges  were  being  widened. 

Competition  among  our  contractors  continues  to  be  very  keen.  Prices 
continue  to  decline,  except  for  grading.  Average  contract  prices  during 
this  biennium  for  three  major  items  as  compared  with  preceding 
bienniums  are  shown  below : 

AVERAGE   CONTRACT   PRICES,   JULY   1,  1921,  TO  JUNE  30,  1928 

Grarfiiif/ 
July  1  to  June  30,  (per.    cu.    yd.) 

1921 1922 $0.71 

1922 1923 0.74 

1923 1924 0.75 

1924 1925 0.59 

1925 1926 0.44 

1926 1927 0.50 

1927 1928 0.56 

PRISON   ROAD  CAMPS 

During  the  first  eighteen  months  of  the  biennium  convict  labor  on 
state  highways  was  limited  by  funds  and  by  the  desire  to  not  enlarge 
the  convict  labor  during  the  winter  of  1927-1928,  when  seasonal  unem- 
ployment was  prevalent.  During  the  last  six  months  of  the  biennium 
the  above  conditions  did  not  obtain  and  the  volume  of  convict  labor 
was  doubled. 

BRIDGES 

During  this  biennium  the  bridge  department  was  reorganized  to 
meet  the  large  program  of  bridge  and  grade  separation  work  in  view. 
A  preliminary  survey  of  all  existing  bridges  on  the  state  higliway  sys- 
tem was  made  and  a  rational  plan  of  bridge  reconstruction  is  being 
worked  out. 

The  survey  of  the  existing  highway  bridges  di.scloses  a  large  number 
of  ])ridges  falling  into  one  or  more  of  the  following  classes : 

1.  Structurally  unsafe. 

2.  Too  light  for  modem  traffic. 

8.  Too  narrow  for  modern  traffic. 
4.  On  poor  alignment. 

Finances  do  not  permit  the  reconstruction  of  all  of  the  above  bridges 
to  modern  standards  within  a  two-year  period,  and  it  is  found  neces- 
sary, in  order  to  keep  within  the  funds  available,  to  confine  the  recon- 
struction of  bridges  during  the  next  biennium  to  those  bridges  which 
are  structurally  unsafe. 

A  study  of  the  grade  separation  situation  is  being  made  and  plaiif? 
are  under  way  to  carry  out  a  substantial  grade  separation  program. 
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MATERIALS  AND  RESEARCH 

The  work  being  handled  by  the  Materials  and  Research  Department 
has  reached  such  a  volume  and  is  becoming  so  important  that  a  sepa- 
rate department  has  been  organized  to  handle  it.  In  addition  to  the 
large  amount  of  routine  testing  performed  in  connection  with  the  con- 
struction and  maintenance  activities  of  the  division,  the  Materials  and 
Research  Department  has  conducted  two  major  investigational  studies : 

1.  A  culvert  investigation  to  determine  the  best  practice  in  the  con- 
struction of  drainage  structures. 

2.  An  investigation  to  determine  the  service  value  of  fine  crushed 
rock  and  gravel  surfaces,  and  to  a.scertain  what  methods  may  be 
emploj-ed  to  increase  the  serviceability  of  such  roads. 

Information  of  considerable  value  to  this  state  in  highway  construc- 
tion and  maintenance  was  secured  from  the.se  investigations. 

MAINTENANCE  \         |r, 

The  maintenance  of  the  state  liighways  continues  to  be  an  important 
activity.  In  order  to  furnish  better  service  to  the  public  on  the  large 
mileage  of  unpaved  highways  pending  the  time  when  they  can  be  paved, 
the  process  of  oiling  the  surfacing  material  has  been  developed  and 
a  large  mileage  of  these  highways  oiled.  The  oiled  roads  on  the  lighter- 
traffic  routes  have  proven  a  success  and  are  popular  with  the  traveling 
public.  Maintenance  costs  are  not  materially  lowered  but  a  superior 
service  is  being  furnished. 

The  maintenance  organization  is  continuing  the  policy  of  making 
the  highway's  more  sightly  and  safer.  Care  is  being  exerci.sed  to  cut 
only  trees  and  shrubbery  on  the  right  of  way  where  such  growth  inter- 
feres with  the  traveled  roadway  or  drainage  or  where  the  sight  di.stance 
is  impaired.  Trees  have  been  planted  and  are  being  cared  for  along 
many  miles  of  highway.  The  roadways  are  being  divided  into  traffic 
lanes  by  painting  guide  lines  on  the  pavements,  and  caution  signs  and 
lights  are  being  placed  where  needed. 

Good  results  are  being  obtained  in  quickly  repairing  storm  damage 
with  the  least  possible  delay  and  hindrance  to  traffic.  Preventive  meas- 
ures are  being  devised  and  executed  which  are  steadily  reducing  the 
yearly  damage  from  storms. 

A  study  of  the  problem  of  encroachments  on  the  state  highways  has 
been  made  and  the  issuance  of  permits  for  encroachments  which  are 
permitted  on  the  highways,  such  as  pole  lines,  water  and  gas  mains, 
etc.,  has  been  .systematized.  More  than  eight  thousand  i)ormits  were 
i.ssued  during  the  past  two  years. 

DISTRICT  OFFICES  AND  MAINTENANCE  STATIONS 

No  new  district  oflicos  wire  constructed  during  this  biennium.  How- 
ever, owing  to  the  increased  higliway  program,  plans  are  now  being 
prepared  for  a  new  district  office  and  shop  building  at  Eureka,  Dis- 
trict I,  and  it  may  be  necessary  to  con.struct  a  new  district  office  at  San 
Luis  Obispo,  District  V.  A  contract  is  let  for  constructing  new  Dis- 
trict V  shop  buildings  at  San  Luis  Obispo.  Twenty-one  new  sites  for 
maintenance  stations  were  secured  and  living  quarters  and  storage 
facilities  were  constructed  at  twenty-.seven  maintenance  stations. 
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HIGHWAY  PROGRAM 

The  highway  program  for  the  bienniuiu  ending  June  'SO,  1929,  was 
prepared  after  a  thorough  study  of  the  highway  situation  throughout 
the  state,  including  an  estimate  of  the  funds  which  would  be  available 
for  highway  purposes  during  this  period.  The  district  engineers  and 
the  bridge  engineer  were  instructed  to  submit  lists  of  projects  with 
estimates  of  cost,  based  at  least  on  preliminary  surveys,  which  they 
recommended  for  inclusion  in  the  program,  and  the  maintenance  engi- 
neer was  instructed  to  submit  his  maintenance  requirements.  The  li.sts 
of  projects  submitted  were  reviewed  by  the  State  Highway  Engineer 
and  the  headquarters  staff,  and  the  list  revised  to  meet  the  funds 
available  (after  the  maintenance  was  deducted)  and  the  requirements 
of  the  Breed  Act  as  well  as  the  plan  of  ultimate  development  of  the 
state  highw^ay  sj^stem.  The  district  engineers  were  then  called  into 
conference  with  the  State  Highway  Engineer  and  the  headquarters 
staff  to  review  the  revised  lists,  such  further  revisions  being  made  as 
were  deemed  advisable. 

When  the  highway  program  received  the  approval  of  the  State  High- 
way Engineer  it  was  by  him  submitted  to  the  Director  of  Public  Works. 
Upon  being  submitted  to  the  Director  of  Public  Works  the  program 
was  again  carefully  analyzed  and  such  further  changes  were  made  as 
seemed  advisable.  The  Director  of  Public  Works,  after  he  had  approved 
the  program,  submitted  it  to  the  Highway  Commission  for  their 
approval.  After  being  approved  by  the  Highway  Commission  the 
program  was  transmitted  to  the  Department  of  Finance  and  the  Gov- 
ernor for  approval  and  submi.ssion  by  the  Governor  to  the  state 
legislature. 

In  order  that  more  authoritative  data  might  be  available  to  guide 
in  the  preparation  of  future  biennial  highway  programs  toward  the 
ultimate  development  of  the  state  highway  system,  the  State  Highway' 
Engineer,  upon  completion  of  the  program  for  the  biennium  ending 
June  30,  1931,  issued  instructions  to  prepare  a  plan  (including  quantitj' 
estimates)  for  the  development  of  the  state  highway  system  as  of  the 
year  1939.  This  plan  will  contain  the  estimated  cost  to  complete  the 
state  highway  system  to  its  ultimate  development  as  near  as  can  be  fore- 
.seen  at  this  time.  The  plan,  if  kept  up  to  date  as  construction  progresses 
and  conditions  change,  will  serve  as  a  guide  in  carrying  out  the  devel- 
opment of  the  state  highway  sy.stem  in  a  rational  manner. 

Concurrently  with  the  preparation  of  the  above  plan,  the  work  of 
as.sembling  the  data  for  the  program  for  the  biennial  period  ending 
June  30,  1933,  is  being  commenced.  The  study  of  the  projects  for 
the  1931-1933  biennium  will  continue  until  the  time  for  submitting  the 
next  budget  arrives,  and  should  result  in  a  well-founded  program. 

ENGINEERING 

Contact  is  being  maintained  with  progress  in  highway  activity 
throughout  the  country  and  practices  in  California  are  being  main- 
tained along  strictly  modern  lines.  The  highways  are  being  graded 
with  wider  roadbeds  to  provide  for  a  minimum  pavement  width  of 
20  feet  with  8-foot  shoulders.  The  clear  roadway  of  bridges  is  being 
made  at  least  four  feet  wider  than  the  pavement.  The  existing  15-foot 
pavements  are  being  widened  to  a  minimum  width  of  20  feet  as  fast 
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as  finances  permit.  Where  funds  are  not  at  this  time  available  to 
widen  these  narrow  pavements,  crushed-rock  shoulders  are  being  con- 
structed as  a  temporary  relief.  In  the  portions  of  the  state  subject  to 
heavy  rainfall  and  in  irrigated  areas  more  adequate  drainage  facili- 
ties are  being  provided.  Good  alignment  and  grades  and  proper  loca- 
tion are  being  stressed  ;  pavements  are  being  strengthened  and  macadam 
surfacing  and  rock  ba.ses  thickened  to  take  care  of  the  heavier  loads 
which  are  now  using  the  highways.  More  attention  is  being  given  to 
the  general  appearance  of  the  highways,  and  in  the  location  of  high- 
ways advantage  is  being  taken  of  the  scenic  possibilties  of  the  state. 

Revenues  from  the  one-cent  gas  tax  were  not  available  in  time  during 
this  biennium  to  enable  much  progress  to  be  made  in  new  con.struction, 
but  it  is  anticipated  that  a  .substantial  progress  will  be  made  in  new  con- 
struction during  the  biennium,  both  in  grading  and  in  paving,  as  well 
as  in  grade-crossing  elimination. 

Brief  reports  of  the  activities  of  each  of  the  several  departments  of 
the  Division  of  Highways  are  attaclied  to  this  report. 


Respectfully, 


C.    H.    PURCELL, 

State  Highway  Engineer 
and  Chief  of  Division. 


state  Highway  at  the  Ben   All   Subway  under  the  Southern    Pacific   Railway   in 

Sacramento   County. 
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MATERIALS  AND  RESEARCH 

T.  E.  Stanton,  Materials  and  Research  Engineer 

F.  T.  Maddocks,  Testing  Engineer   {Physical) 

G.  H.  P.  LiCHTHARDT,  Testing  Engineer  {Chemical) 

California  takes  pride  in  being  in  the  front  rank  with  respect  to 
all  matters  dealing  with  highway  design,  construction,  and  main- 
tenance. 

Such  a  position  can  only  be  maintained  by  either  constantly  study- 
ing improved  methods  developed  by  other  states  or,  what  is  even  more 
important,  through  research  and  original  investigational  work,  thus 
contributing  to  the  general  advance  in  tlie  science  of  road  building. 

The  state  possesses  a  well-equipped  laboratory  and,  as  the  Director 
of  Public  Works  and  the  State  Highway  Engineer  realize  fully  the 
value  of  thorough  laboratory  control  of  construction  materials  through 
the  testing  department  and  the  necessity  of  developing  improved 
methods  of  construction  under  the  leadership  of  the  research  depart- 
ment, there  is  no  difficulty  in  securing  adequate  financial  support  for 
any  meritorius  investigation. 

SPECIFIC    ENGINEERING    INVESTIGATIONS. 

During  the  past  two  years  the  Research  Department  has  conducted 
two  major  investigational  studies: 

1.  Culvert  investigation. 

2.  Light  asphaltic  oil  road  surfaces. 

Culvert  investigation.  A  desire  to  determine,  if  possible,  the  relative 
values  of  concrete  and  the  different  kinds  of  metal  commonly  used  in 
culvert  construction  in  California  and  also  to  secure  useful  information 
regarding  the  proper  installation  and  protection  of  the  various  types 
of  culverts  in  service,  led  to  a  comprehensive  survey  of  over  5000  con- 
crete and  metal  culverts. 

The  survey  was  started  in  the  summer  of  1925  by  Mr.  C.  L.  McKesson, 
at  that  time  Materials  and  Research  Engineer,  and  was  completed 
in  1927. 

The  following  types  and  classes  were  inspected : 
4,279  Corrugated  metal  culverts. 
785  Reinforced  concrete  (monolithic)  culverts  up  to  10'  span. 
197  Concrete  pipe  culverts. 
14  Vitrified  pipe  culverts. 


5,275  Total. 

Of  these  structures  4794  were  on  the  state  highway  system  and  481 
on  county  roads. 

Groups  of  culverts  were  selected  for  inspection  in  all  parts  of  the 
state  in  order  that  the  widest  range  in  soils  and  climatic  conditions 
might  be  included. 

When  properly  installed  and  maintained,  the  corrugated  metal  type 
of  culvert  was  found  to  be  economical  in  most  sections  of  the  state. 

As  state  highway  work  was  not  started  in  California  until  1912,  the 
average  age  of  the  corrugated  culverts  investigated  was  too  short  to 
afford  information  of  definite  value  concerning  the  relative  merits  of 
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State  Highway  along  Donner  Lake  In  Nevada  County. 


State  Highway  !>•  : .. .  .  j.  .s.iii  l.uis  Obispo  and  PIsmo  In  San  Lui.    ■        ;      County. 
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the  different  brands  of  such  culverts  which  have  been  installed.  Before 
any  definite  pronouncement  on  this  phase  of  the  subject  can  be  made 
with  assurance  of  accuracy  several  periodic  examinations  at  intervals 
of  about  five  years  should  be  made. 

Thorough  study  was  made,  however,  of  all  cases  where  excessive 
deterioration  has  occurred  and,  as  a  result  of  this  study,  certain  basic 
rules  governing  the  proper  construction  and  maintenance  of  such  cul- 
verts have  been  determined  upon. 

Mr.  McKesson  lists  the  following  things  to  be  avoided  if  metal  cul- 
verts are  to  give  economical  service : 

1.  A  continuously  wet  culvert  where  water  is  stagnant  and  vegeta- 
tion is  likely  to  produce  organic  acids  in  water. 

2.  Lack  of  fall  or  other  obstruction  which  results  in  depositing  leaves 
or  organic  material  in  the  culvert. 

3.  Heavy  vegetation  in  and  around  the  culvert  inlet,  particularly 
oak  trees. 

4.  Excessive  velocity  of  flow,  particularly  where  rainfall  is  heavy. 

5.  Mine  water. 

6.  Run-off  from  barnyards. 

7.  Service  or  water  pipes  through  the  culvert.  Usually  very  destruc- 
tive, due  to  impairment  of  flow  through  the  culvert. 

The  entire  ab.senee  of  structural  failures  in  4250  corrugated  metal 
culverts  inspected  in  California  shows  that  these  culverts  have  sufficient 
strength  to  meet  highway  loading  requirements,  and  that  present  prac- 
tices as  to  gauge,  riveting,  etc.,  are  adequate. 

Deterioration  in  corrugated  metal  culverts  is  due  almost  exclusively 
to  corrosion,  is  preventable  in  many  cases  and  may  be  greatly  reduced 
in  others. 

Spelter  alone  does  not  provide  sufficient  protection  against  corrosion, 
except  under  more  favorable  conditions  of  exposure,  and  bituminous 
and  other  protective  coatings  are  usually  desirable  even  where  spelter 
is  used. 

The  life  of  metal  culverts  can  be  most  economically  prolonged  by 
carefully  eliminating  detrimental  conditions  of  exposure. 

The  probable  effect  of  such  variables  of  exposure  as  rainfall  and  the 
presence  of  salts,  alkalis  or  minerals  can  be  foretold  in  a  general  way 
and  the  knowledge  can  be  utilized  in  the  economic  selection  of  culvert 
types. 

Light  aaphaltic  oil  road  surface  investigation.  In  cooperation  with 
the  United  States  Bureau  of  Public  Roads  an  investigation  was  started 
in  1926  to  determine  the  service  value  of  fine  crushed  rock  and  gravel 
surfaces  which  have  been  extensively  constructed  in  the  western  states 
in  recent  years  and  to  ascertain  what  methods  may  be  employed  to 
increase  the  serviceability  of  such  roads. 

The  investigation  was  conducted  jointly  by  the  regional  office  of  the 
Bureau  of  Public  Roads  and  this  department.  Mr.  C.  L.  McKesson  and 
]\Ir.  B.  A.  Anderton,  chemist  of  the  bureau,  cooperated  in  the  field 
studies  and  the  analysis  of  the  data  thus  obtained  was  made  by  Mr. 
McKesson  with  the  advice  and  assistance  of  W.  N.  Frickstad,  Highway 
Engineer  of  the  Bureau  of  Public  Roads. 

A  report  of  the  investigation  was  published  in  1927  by  the  California 
Department  of  Public  Works,  Division  of  Highways,  as  "A  Progress 
Report  of  a  Cooperative  Investigation  of  Intermedial o  Road  Types." 


30 


DEPART MKNT    OF    IMBLIC    WORKS 


Stjite  Highway  construction  through  thickly  timbered  country   in   Humboldt 
County,   north  of  Orick. 
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Slate  Highway  coniitructlon   in   Del   Xorle  County,   along   the   ocean 
south  of  Richardson  Cre«k. 
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Projects  are  assuming  c^reator  and  more  varied  aspects  than  ever 
before  in  the  history  of  our  state.  With  a  hirj^e  state  hif^hway  system 
in  varying  stages  of  improvement,  faced  with  necessity  of  constructing 
or  reconstructing  on  more  permanent  standards  and  types  because 
we  more  clearly  recognize  future  highway  needs,  and  involved  in  a 
relation  to  federal,  county  and  civic  road  and  street  growth,  location 
studies  must  be  carried  to  exhaustive  length. 

In  addition  to  the  usual  administrative  and  routine  work,  a  number 
of  research  studies  have  been  undertaken  regarding  highway  trans- 
portation factors  directly  affecting  location.  Although  many  highway 
organizations  have  developed  research  departments  they  usually  work 
in  relation  to  construction.  Location,  the  initial  fundamental  step 
in  highway  design,  has  received  insufficient  attention  in  research. 
Inconsistencies  and  uncertainties  in  economic  theories  of  location 
furnish  proof  that  it  should  be  more  thoroughly  studied  and  understood, 
and  progressive  organizations  must  actively  engage  in  that  research 
work.    Factor  values  on  location  have  not  been  put  on  a  working  basis. 

The  Department  of  Surveys  and  Plans  is  devoting  considerable 
attention  to  anticipating  future  requirements  intelligently  by  assimilat- 
ing theories  and  practices  of  other  recognized  authorities  and  by 
original  .studies,  such  as :  the  design  of  typical  roadway  sections  adapte<l 
to  efficient  future  expansion  and  extension;  the  effect  of  distance, 
grades,  and  altitude  on  automobile  operating  costs,  traffic  development 
and  control;  methods  of  application  of  superelevation  and  transi- 
tion spirals  to  highway  curves,  and  other  economic  theories  with  their 
application  to  highway  location  problems.  Varied  systems  and 
mechanical  devices  to  increase  the  efficiency  of  surveys  and  plan  work 
have  been  adapted  and  their  development  encouraged. 

Standard  sections  for  progressive  improvement  of  roadway  and 
utilization  of  right  of  way  were  recently  developed  considering  width 
of  roadbed  necessary  to  serve  traffic,  local  conditions,  public  utility 
demands  and  aesthetic  treatment.  Improvement  of  adjoining  prop- 
erty, keeping  pace  with  the  traffic  demand  for  width  of  roadway,  adds 
to  congestion  on  the  highway  and  brings  up  the  question  of  where 
to  strike  the  proper  balance  of  the  contribution  that  the  state  and 
the  property  should  bear  when  this  state  of  congestion  and  develop- 
ment is  reached.  Conclusions  may  support  a  policy  which  places  as  a 
limit  for  state  construction  the  four  lane  road  and,  that  when  capacity 
is  required  beyond  this  standard,  consideration  should  be  given  either 
to  parallel  roads  or  to  service  lanes  built  at  the  expense  of  abutting 
property. 

Varied  conditions  do  not  permit  universal  application  of  a  single 
standard.  We  have  reconstruction  and  widening  where  considerable 
tree  planting,  curbs,  walks,  poles,  etc.,  are  already  in  place,  where 
trunk  lines  are  adjacent  and  parallel  to  main  railroad  lines  and  do  not 
permit  widening  eciually  on  both  sides,  and  wliere  main  and  secondary 
roads  are  in  mountainous  country  differing  in  development  of  abutting 
property  from  that  in  and  around  larger  centers  of  population.  A 
flexible  width  of  right  of  way  with  the  present  minimum  width  of  80 
feet  will  satisfy  requirements  and  does  not  prevent  acquiring  greater 
widths  where  that  is  a  good  investment.  That  a  56-foot  pavement 
section  can  be  readily  developed  on  a  100-foot  right  of  way  is  illu.strated 
herewith. 
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Special  caws  necessitate  individual  treatmout.  It  is  readily  applied 
in  inountajji'iuH  rountry  to  <:onforni  to  existiiitf  conditions.  Alon^f 
railways  a  stanflard  (-an  be  adoi)t«'d  for  the  majority  of  caw^s  by  the 
sutf(^<;stefl  d«;si{?n  of  sta(?e  dev<.'lopni«*nt  \)ffe\utuin!  with  the  first  twenty 
foot  i>av«'ment  section  with  a  one  way  crown  the  subsequent  widening 
beinpr  made  all  on  one  side  of  this  first  twenty-foot  section. 

In  (general  the  valley  trunk  lines  may  well  be  handled  on  standard 
sections  but  departure  may  often  be  necessary.  Le(fislation  requiring 
set-back  lin«'K  would  be  valuable  ••sfjeeially  at  intersections  and  would 
permit  further  develoi)m«'nt  of  th«'  lOO-foot  right  of  way  by  service 
lanes  separated  from  the  main  roadway. 

TIm'  oi»i)«irtunity  aiul  i)ossil)ility  of  enhancing  the  tvenw  value  of 
highways  through  hwation  and  design  has  been  appreeiated.  liy 
routing,  lo'-afjon.  design  of  pb-asing  linri/.ontal  and  vertical  curves  and 
proper  roadway  and  right  of  way  sections,  the  location  <lcsign  can 
materially  assist  in  improving  the  aesthetic  character  of  the  highway, 
and  furtlier  the  development  of  the  same  in  conHtniction  and  main- 
tenance. 


Tlie  small  iuenmat  in  tbe  per  eent  «€ 
is  eonaiatezit  wiHk  tke  wk  pof  onned 
ing  eaoaes: 

(1)    A  cirrtfT  M— hrr  fff  pmjffti  itt^tH 
for  aeennte  data  for  tke 

(2:   The  menmed  eoak  of  gMAenm  aad 
ties  aiMl 

^3)  The  iilaiMM  of  eeatral  ofiee  dnfiiag 

of 


(4)  The 
office  (iesigB. 

5     Cooperative  iaiuligatiaB  «jlh 
interest  of 

•:'     GT^ata*  care 

are  reflected 
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The  standards  set  in  survey  and  plans  in  California  will  not  suffer 
by  comparison  with  tlie  best  practices  elsewhere.  Considering  density 
of  jiopulation  and  of  traflic  volumes,  mileages,  vehicle  registration, 
revenues,  and  the  varied  climate  and  topography  it  will  be  found  that 
permanencj-  of  routing,  standards  of  alignment,  grade,  width,  and 
type  are  consistent  with  future  probable  demands. 

That  surveys  and  plans  are  concerned  with  a  wide  variety  of  prob- 
lems is  illustrated  by  reference  to  some  of  tlie  projects  of  unusual  size 
and  characterLstic's  now  under  construction:  Ixtulevards  tlirough  areas 
of  dense  population,  modern  highways  through  rugged  mountains 
and  along  a  rough  coast  line,  and  speedways  across  long  reaches  of 
desert. 

The  Bay  Shore  Highway  from  San  Francisco  to  San  Jose,  Route  68, 
is  laid  out  on  a  standard  having  a  minimum  width  of  40  feet  for 
pavement,  60  feet  for  grading  and  125  for  right  of  way.  Heavy 
grading  as  well  as  difficult  right  of  wa.v  problems  are  encountered. 
A  recent  contract  on  this  highway  3.5  miles  in  lengtli  inchudes  805,000 
cubic  yards  of  grading.  The  total  allotment  for  this  contract  is 
ai)proxnnately  $840,000. 

Improvement  of  tlie  main  highways  around  Los  Angeles  must  pro- 
vide exceptional  widths  of  roadway  to  accommodate  the  large  volume 
of  traffic,  with  new,  wide  rights  of  way  through  highly  developed 
territory.  The  Foothill  boulevard,  Route  9,  is  an  in.stance  of  this 
kind.  A  56-foot  width  of  roadbed  providing  four  traffic  lanes  with 
two  8-foot  parking  lanes  is  being  constructed  in  cooperation  with 
the  abutting  property. 

On  the  Bear  Valley  Project,  Route  43,  in  the  San  Bernardino  Moun- 
tains, a  recreational  highway  on  the  State  Secondary  Sy.stem.  a  5.7 
mile  section  is  being  graded  to  20-foot  standard  roadbed  width  at  a 
cost  of  $761,000.  This  con.struction  is  in  cooperation  with  the  Bureau 
of  Public  Roads. 


Stale   Ilitjliwaj-  In   .^aii   Bernard inu  County. 
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The  Coast  Highway,  Route  56,  between  Carmel  and  San  Simeon  is 
being  located  and  built  along  the  cliffs  and  steep  slopes  above  the 
ocean  through  country  that  will  require  immense  cuts  and  fills,  tunnel 
and  bridge  work  to  suitably  feature  the  spectacular  scenic  values  of 
this  highway  and  develop  the  recreational  areas. 

The  Coast  Highway  from  Oxnard  to  Serra,  Route  60,  is  likewise 
a  very  careful  study  in  location  to  establish  the  best  possibilities  for 
the  lieavy  traffic  using  it  and  at  tlie  same  time  preserve  and  develop 
the  scenic  and  recreational  features. 

Across  the  southern  deserts,  Avhere  traffic  maintains  high  rates  of 
speed,  permanent  locations  for  improved  surfacing  and  drainage 
conditions  over  long  stretches  is  not  the  easy  work  which  the  simple 
topography  and  light  character  of  grading  maj'  indicate  at  first  sight. 
Detailed  study  is  required  to  properly  develop  the  extended  system  of 
dykes  and  ditches  to  protect  the  highway  from  destructive  cloudbursts. 

Incorporated  in  the  tabulation  of  classified  expenditures  of  the 
Division  of  Highways  will  be  found  preliminary  engineering  expendi- 
tures relative  to  the  work  of  surveys  and  plans.  In  these  expenditures 
are  included  the  costs  of  our  advance  studies  and  investigations  neces- 
sary to  eliminate  errors  in  stage  con.struction  of  a  comprehen.sive  high- 
way system  in  the  state. 

LOCATION  STUDIES 

A  short  review  of  some  of  the  main  advanced  studies  during  this 
biennium  is  given. 

il/am  line  state  highways.  San  Rafael  to  Sausalito — a  relocation 
of  the  terminal  section  of  the  Redwood  Highway  providing  a  direct 
highway  between  above  termini  to  avoid  the  congestion  and  hazards 
characterizing  the  present  route,  and  reducing  main  route  distance 
4  miles. 

Weldon  Canyon  cut-off  from  Santa  Clara  River  to  the  city  limits 
of  Los  Angeles,  breaking  the  bottle  neck  existing  at  the  Newhall 
tunnel  on  a  ver\'  much  congested  highway  and  adding  a  necessary 
alternate  entrance  to  Los  Angeles  with  1.2  miles  saving  in  distance 
for  a  large  volume  of  traffic. 

San  Juan  Grade  relocation  between  San  Juan  and  Salinas  on  the 
Coa.st  Route,  offering  a  striking  improvement  of  one  of  the  few  remain- 
ing severe  conditions  on  this  route  which  require  radical  treatment. 

Other  important  problems  on  the  coast  road.  State  Route  2,  studied 
in  advance  are :  In  the  vicinity  of  San  Jose  and  Santa  Clara  for 
realignment  and  avoiding  congested  areas.  From  San  Ardo  to  Naci- 
miento  on  the  Salinas  River,  involving  reconstruction  of  long  bridges  or 
relocation  of  highway  between  them.  Atascadei'O  to  Santa  ^larguerita. 
in  the  vicinity  of  Orcutt  and  in  the  vicinity  of  Arroyo  Crrande;  three 
cut-offs  to  avoid  sharj)  angles  througli  small  towns  and  otherwise 
improve  general  .standard  of  grade  and  alignment. 

Sacramento  to  Bakersfield  in  the  Sacramento  and  San  Joaquin 
Valleys  on  Route  4.  Problems  arise  at  all  the  large  towns,  as  Stockton, 
Modesto,  ]\Ierced,  Fresno  and  Bakersfield,  looking  forward  to  better 
entrances  to  and  passage  through  the  cities.  Grade  .separations  enter 
largely  into  the  study  of  the  valley  highway,  making  it  an  intricate 
.study  of  economics  of  traffic  sen-ice,  construction  and  rights  of  way 
costs,  roadway  sections,  and  parallel  roads  adjacent  to  railways. 
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Slali-    llinliu...,    .,.,u;l. 


State  HiBliw.iy  oast  of  Saugus  luur  Mint  Canyon   In  I>"S  Aiik'-I''?*  County. 
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The  Redwood  Highway,  State  Route  1,  from  the  Oregon  state  line 
to  San  Francisco.  There  are  many  lengthy  relocation  and  revision 
problems  on  this  scenic  recreational,  as  well  as  commercial,  road. 
Future  maintenance  difficulties  in  a  region  of  known  instability  in 
formation  affect  location. 

The  Sacramento-Oakland  routing  presents  many  possibilities  for 
future  determination,  unfolded  in  a  recent  study.  The  values  of  radical 
relocation  on  a  direct  fast  highway  eliminating  distance  and  congestion 
on  the  present  road  must  be  kept  in  mind  while  making  stage  improve- 
ments. South  of  Carquinez  Straits  from  Rodeo  to  Oakland  city 
limits  and  north  of  the  straits  tlirough  American  Canyon  there  are  two 
radical  relocations  of  unquestioned  value.  From  Fairfield  to  Sacra- 
mento much  distance  and  time  can  be  saved  when  auxiliary  highways 
are  demanded. 

Similar  to  the  above  in  establishing  a  direct  through  routing  is  a 
line  from  Sacramento  north  to  Marysville,  whereon  future  probable 
demand  will  ju.stify  the  additional  road  to  reduce  distance  12  miles. 

Other  state  highways.  The  Kings  River  Highway  from  General 
Grant  National  Park  to  the  spectacular  Kings  River  Canyon  took  a 
great  deal  of  advance  study  to  determine  the  proper  location.  The 
road  will  be  located  through  very  rough,  and  wonderfully  scenic 
country.  It  was  conceived  and  created  a  state  highway  when  standards 
and  estimates  of  cost  were  far  lower  than  are  demanded  at  present. 

The  Feather  River  Route  from  Oroville  to  Quincy  developed  a  study 
through  lengthy  branches  of  the  Feather  River.  It  involved  very  care- 
fid  consideration  of  cost,  service  and  legislation  before  the  final  deci- 
sion was  reached. 

The  Arrowhead  Trail  and  National  Old  Trails  Highways  across  the 
Mojave  Desert  from  San  Bernardino  easterly  to  the  state  line  received 
federal  and  state  reconnaissance  across  harsh  desert  reaches. 

Cmintji  projects.  The  laAv  granting  the  California  Highway  Com- 
mission permission  to  assist  counties  in  surveys  of  highways  not  on  the 
state  system  has  made  it  possible  for  the  state  and  counties  to  mutually 
gain  in  establishing  coordinated  systems  of  roads.  The  following  are 
the  most  important  ones  reported  upon  by  Surveys  and  Plans  Depart- 
ment in  the  current  biennium : 

Vacaville  to  Dunnigan,  Solano  and  Yolo  counties,  a  short-cut  through 
"Winters  between  two  points  on  State  Route  7. 

Stockton  to  Oakland,  in  San  Joaquin,  Contra  Costa  and  Alameda 
counties,  via  Marsh  Creek  Canyon  is  a  route  that  can  be  made  11  or 
12  miles  shorter  than  State  Route  5  through  Tracy,  Livermore  and 
Dublin  Canyon.  If  improved  on,  the  suggested  relocations  would 
become  a  very  important  traffic  artery. 

Hollister  to  Paicines  and  southerly  in  San  Benito  County  follows 
a  route  capable  of  future  extension  to  relieve  the  State  Coast  Route. 
For  the  present  it  will  be  the  approach  road  to  the  Pinnacle  National 
Monument  and  give  local  service. 

The  Su.sanville-Bieber  routing  is  being  studied  for  a  preliminary 
survey  by  the  state.  It  is  a  connecting  link  between  the  state  laterals 
Redding  to  Alturas  and  Red  Bluff  to  Susanville,  and  forms  a  soutlierly 
extension  of  the  National  Forest  Highway  from  the  Oregon  state  line 
south  to  Bieber. 
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Stall:  Hife'lnvay  along  Lakr   Talioc   in   IMacer  County. 


State  Highway  at  Slippery  Ford  Grade,   In   El   Dorado  County.     A   cooperative 

Forest  Highway  Project  being  constructed  by  the  United   States 

Bureau  of  Public  Roads. 
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Relocation  survey  by  the  state  of  the  comity  ai'tery  from  Bakersfield 
to  Mojave  via  Tehachapi  is  a  forerunner  of  improvement  of  a  route 
over  40  miles  of  mountain  barrier  between  the  San  Joaquin  Valley  and 
southern  California,  second  to  the  State  Ridge  Route  in  importance 
and  volume  of  traffic. 

Reconnaissiince  of  a  minor  mountain  route  from  Laytonville,  Mendo- 
cino County,  on  State  Route  1,  toward  the  Sacramento  Valley  via 
Covelo  was  made  at  local  request. 

JOINT  HIGHWAY  DISTRICTS 

Financing  important  inter-county  projects,  the  state  contributing, 
by  formation  of  joint  highway  districts  is  finding  increasing  favor 
as  a  method  of  producing  mutual  advantages  to  the  interested  parties, 
and  is  conducive  of  permanent  and  advanced  location  standards. 
These  projects  usually  involve  long  distances  and  a  large  outlay  for 
construction. 

The  route  from  Maricopa  in  the  San  Joaquin  Valley  to  Ventura 
and  Santa  Barbara  on  the  Coast  Highway  traverses  a  mountainous 
region.  It  has  been,  and  still  is,  subject  to  much  study  in  location  as  it 
■will  become,  by  legislative  act,  a  state  highway  when  completed  by 
Joint  Highway  District  No.  6. 

Under  Joint  Highway  District  proceedings  the  Woodland  to  Yuba 
City  road  via  the  Sutter  causeway  is  to  be  improved.  The  state  was 
vitally  concerned  in  the  preliminary  studies  of  this  route  connect- 
ing the  East  and  West  Side  highways  by  crossing  the  overflow  area  of 
the  Sacramento  Valley. 

From  Weed,  California,  toward  Klamath  Palls,  Oregon,  a  new  route 
has  been  studied  and  a  joint  highway  district  has  been  formed  that 
includes  some  counties  through  which  the  improvement  does  not  pass. 
The  road  is  over  the  Sisldyou  Mountains,  affording  direct  communica- 
tion from  California  points  to  a  productive  territory  in  southeastern 
Oregon. 

FOREST  HIGHWAY  PROJECTS 

In  addition  to  cooperative  investigations  on  national  forest  highway 
projects  that  were  consummated,  such  projects  as  the  Scott  Mountain, 
San  Juan-Elsinore,  Modoc  Lava  Beds,  and  the  Laguna  Mountain 
routes,  proposed  for  inclusion  in  the  national  forest  highway  system, 
have  received  tentative  study. 

These  advance  studies,  in  fact,  the  entire  work  of  surveys  and  plans 
in  the  furtherance  of  the  expressed  policy :  that  the  engineer  anticipate 
the  future  use  of  highways,  plan  the  present  expenditures  as  permanent 
investments,  and  work  toward  the  realization  of  a  complete  and  com- 
prehensive system  of  highways  serving  the  state  at  large. 
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CONSTRUCTION 

C.  S.  Pope,  Construction  Engineer 
ORGANIZATION 

A  glance  at  the  organization  chart  for  1928  indicates  a  separation 
of  the  testing  and  research  laboratory  from  the  Construction  Depart- 
ment, as  was  predicted  in  the  biennial  rejiort  of  1926.  There  has,  how- 
ever, been  added  the  general  supervision  of  the  prison  camp  work  and 
a  more  direct  and  closer  contact  with  the  Department  of  Surveys  and 
Plans.  The  large  amount  of  statistical  work  which  must  be  done  and 
the  special  studies  and  investigations  which  are  necessary  from  time 
to  time  have  made  it  desirable  to  add  to  the  personnel  of  the  depart- 
ment. 

MANUAL  OF  INSTRUCTIONS  AND   REPORT  FORMS 

During  the  biennium  the  Manual  of  Instructions  has  been  revised 
and  approved  and  numerous  report  forms  have  been  either  simplified 
or  improved.  It  is  the  constant  endeavor  to  secure  as  full  information 
as  possible  on  report  forms,  but  every  effort  is  made  to  cut  down  the 
paper  work  in  the  field  to  the  lowest  limit  with  which  it  is  possible  to 
properly  control  the  work. 

ENGINEERING  EXAMINATION 

Engineering  examination  and  material  surveys  are  carried  on  as  in 
the  past  with  the  exception  that  even  more  attention  is  given  to  explora- 
tion for  suitable  materials  and  working  out  as  fully  as  possible  many  of 
the  factors  which  were  heretofore  left  to  the  contractor  to  work  out 
himself. 

CONSTRUCTION  POLICY 

Specifications  are  modeled  on  modern  highway  practice  prevailing  in 
the  United  States  and  it  has  been  the  policy  to  consult  with  contracting 
organizations,  material-men  and  equipment-men  in  order  to  secure  a 
specification  which  is  entirely  practical.  It  is  recognized  that  it  is 
extremely  difficult  to  plan  for  every  condition  which  might  arise  and 
clauses  have  been  introduced  which  are  fair  to  all  concerned  and  allow 
adjustments  under  proper  safeguards.  One  of  such  instances  is  a 
clause  under  which  the  state  undertakes  to  pay  the  cost  of  moving  a 
contractor  from  one  location  to  another  in  case  a  quarry  site  proves 
inadequate  for  a  proper  supply  of  material.  Numerous  other  changes 
of  a  similar  character  have  been  embodied  in  our  specifications. 

CONSTRUCTION   PRACTICE 

Clearing.  The  magnitude  of  clearing  operations  on  state  highway 
work  in  California  can  hardly  be  appreciated  in  states  where  timber  is 
less  dense  or  smaller  sized.  Ordinary  clearing  can  readily  be  figured 
at  about  $200  per  acre  whereas  on  .several  contracts  in  Del  Norte  County 
and  one  in  the  Redwoods,  the  contractor  was,  not  able  to  clear  for  le.ss 
than  .$1,200  per  acre.  On  one  contract  about  eight  miles  in  length, 
.some  1600  trees  ranging  in  size  from  12  inches  to  12  feet  had  to  be 
cleared  in  addition  to  a  very  large  amount  of  brush  and  smaller  trees. 
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CHART    SHOWING    RELATIVE    CONTACTS    OF    THE    CONSTRUCTION 
DEPARTMENT   IN   THE   DIVISION  OF   HIGHWAYS,   1928 
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Grading.  In  heavy  grading  it  is  the  policy  to  use  extreme  care  in 
the  proper  fixing  of  slopes  in  cuts.  Where  it  is  possible  to  do  so,  fills 
are  brought  up  in  a  sound  manner  from  the  very  first.  Experience  has 
shown  that  fills  made  by  end  dumping  without  rolling  continue  to  settle 
over  a  period  of  years  and  that  the  cost  of  compacting  embankments 
during  construction  is  justified  rather  than  to  impose  the  added  expense 
of  maintaining  them  to  proper  grade  during  the  time  they  are  settling 
under  traffic.  The  difficulties  of  making  rolled  fills  even  in  rough  moun- 
tainous country  have  been  surmounted  with  very  much  less  expense 
than  had  hitherto  been  thought  possible.  The  practice  of  end  dumping 
of  trucks  has  been  practically  discontinued  and  the  state  is  agreeable  to 
building  construction  roads  where  necessary  to  secure  fills  of  proper 
density. 

Grading  work  runs  into  very  large  figures  at  times.  Many  miles  of 
highway  approach  100,000  yards  of  excavation  per  mile  and  some  pro- 
po.sed  work  promises  to  double  these  quantities. 

Slides.  In  many  sections  of  the  state  it  is  extremely  difficult  to  build 
stable  highways  because  of  slides  which  occur  either  from  above  or 
through  slipping  out  of  the  road  below.  Numerous  single  slides  have 
aggregated  more  than  100,000  cubic  yards  and  in  some  cases  no  cure 
has  seemed  possible  except  removal  of  the  material.  It  has  been  pos- 
sible by  cutting  deep  "V"  trenches  in  the  slides  to  provide  a  means 
by  which  the  material  "will  automatically  remove  itself,  since  these  slides 
are  wet.  In  other  cases,  permanent  installation  has  been  made  with 
hydraulic  equipment,  through  which  the  slide  is  sluiced  out  and  carried 
awa}'  under  temporary  bridges  as  it  shows  movement.  The  use  of  the 
hydraulic  method  for  removing  soft  earth  has  been  rather  extensive 
along  the  coast,  where  conditions  are  suitable. 

Drainage  operations  in  slides  have  been  undertaken  to  a  limited 
extent,  but  owing  to  the  very  large  yardages  involved  they  have  not 
met  with  great  success  except  the  "V"-cut  type  of  drainage.  In  the 
wet  country  along  the  north  coast,  the  numerous  fills  are  being,  for 
the  first  time,  provided  with  drain  pipes  for  the  removal  of  water 
which  may  become  trapped  in  the  body  of  the  fill.  It  is  usual  to  run 
a  drainage  system  in  solid  ground  along  the  upstream  toe  of  the  fill 
and  to  lead  the  water  out  of  the  fill  at  various  heights  to  prevent  slump 
during  the  heavy  rainfall  which  occurs  in  this  section. 

Drainage  struciures.  Culverts  of  reinforced  •foncrete,  concrete 
pipe  and  corrugated  metal  are  used  by  the  state.  In  order  to  attempt 
to  set  at  rest  the  many  different  opinions  as  to  the  value  of  certain 
metals  in  corrugated  metal  pipe  construction,  the  state  undertook  and 
has  brought  to  a  stage  of  completion  an  investigation  of  practically  all 
the  culverts  constructed  under  state  highways,  and  is  now  planning 
its  work  in  accordance  with  the  findings  of  the  culvert  investigation. 

Headwalls,  in  general,  are  constructed  only  in  the  metropolitan  dis- 
tricts and  in  such  locations  as  they  are  absolutely  es.sential. 

Reinforced  concrete  culverts  are  constructed  in  short  sections  to 
avoid  fractures  which  might  come  from  beam  action,  and  are  often  pro- 
vided with  step-down  ends  for  the  purpose  of  future  elongation. 

Cattle  passes  are  quite  universally  built  of  redwood,  as  it  is  thought 
that  their  use  is  more  or  less  transitory. 
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Protection  against  the  elements.  Protection  aprainst  cloudbursts  is 
necessary  in  many  localities  in  southern  California,  and  this  has  been 
attained  in  one  particular  locality  by  the  construction  of  an  extensive 
ditcli  and  dyke  system  a  number  of  miles  in  length,  lying  between  the 
highway  and  the  drainage  slopes  from  which  floods  may  be  expected. 
The  drainage  cones  are  rather  flat  in  grade,  although  some  of  them 
are  many  miles  in  extent,  and  the  working  out  of  a  steeper  grade  on 
these  cones  is  .sometimes  a  matter  of  considerable  difficulty,  but  has 
.so  far  been  handled  with  success. 

Stream  protection.  In  many  eases  it  has  been  nece.s.sary  to  provide 
various  methods  of  stream  protection  alongside  all  state  highways  where 
streams  are  of  torrential  character.  A  great  number  of  different 
methods  have  been  successfully  used,  including  pile  jetties,  riprap 
flexible  gravel  and  wire  blankets,  the  use  of  deflecting  tripods  of  rein- 
forced concrete  and  .steel,  rock  and  brush  fences  set  in  .steel  frames 
and  concrete  slope  paving. 

Shore  protection.  In  a  number  of  localities  it  has  been  necessary  to 
construct  extensive  seawalls  of  concrete  or  stone,  and  in  one  location 
the  u.se  of  heavj'  slope  paving  is  being  tried  under  extremely  difficult 
conditions  of  installation. 

Typical  roadway  aections.  The  standard  width  of  grade  at  the 
present  time  is  36  feet,  which  includes  a  20-fo.ot  paved  section  with 
8-foot  shoulders  for  parking.  The  slope  of  the  shoulders  has  been 
placed  at  a  light  grade  of  approximately  one-(iuarter  inch  per  foot. 

Oil  surface — California  type.  There  has  been  a  considerable  vogue  in 
the  use  of  a  mixture  of  fine  crushed  rock  and  fuel  oils  containing  60 
per  cent  to  70  per  cent  of  asphalt  for  road  surfacing  in  this  and  other 
.states  during  the  past  two  years.  Numerous  writers  have  expre.s.sed 
their  opinions  of  the  advantages  of  this  type  of  construction  and  have 
written  at  length  on  the  methods  used  in  construction.  Few  have 
looked  forward  to  the  ultimate  development  of  roads  of  this  type. 


Starting  construction  of  heavy  All   near  Arroyo  Seqult   In   Lo.s   .Anpcl',;.   C'  uiity. 
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C.  ;:.p.i.L;ng  fill   during  progress  of  construction   near  Arroyo   Sequit. 

It  is  felt  by  this  department  that  these  roads  are  by  no  means  perma- 
nent and  that,  at  best,  they  merely  tide  over  a  period  when  funds  are 
inadequate  to  cover  the  great  distances  which  must  be  covered  quickly, 
and  that  this  is  the  only  real  excuse  for  the  construction  of  roads  of 
so  low  a  type.  The  fuel  oil  makes  a  weak  binder  ^nd  one  which  will 
not  withstand  the  action  of  water,  and  this  feature  renders  it  extremely 
unsuitable  to  localities  where  rainfall  is  moderately  severe.  To  take 
the  ground  that  these  roads  can  be  maintained  and  worked  indefinitely 
does  not  appear  to  be  a  tenable  one  in  view  of  past  experience  through- 
out California  Avith  roads  of  this  type  over  the  past  twenty  years. 
It  seems  inevitable  that  these  roads  must  be  considered  only  as  a  base 
on  which  there  will  subsequently  be  constructed  a  permanent  pavement 
of  a  type  adequate  to  withstand  the  burdens  imposed  by  modern  traffic. 

At  the  present  time  we  find  tliat  while  the  loss  of  metal  which  occurred 
in  the  unoiled  roads  has  been  overcome  by  the  u.se  of  oil,  the  general 
maintenance,  aside  from  restoration  of  road  metal,  has  not  been  reduced. 

The  standard  methods  in  use  at  the  present  time  are  as  follows : 

(a)  The  construction  of  an  oil  mix  surface  three  or  four  inches  in 
thickness  either  by  mixing  on  the  road  or  by  furnishing  material  mixed 
in  an  ordinary  pug  mill  plant  at  a  central  location.  This  type  of  sur- 
face is  neces.sary  where  the  cementing  value  of  the  road  metal  is  low. 

(b)  Construction  of  a  firmly  bound  base  of  road  metal  on  which 
is  placed  an  armor  coat  of  crushed  rock  approximately  three-quarters 
inch  in  thickness,  bound  witli  heavy  road  oil.  It  is  sometimes  found 
desirable  to  oil  the  base  with  an  impregnation  of  fuel  oil  before  apply- 
ing tlie  armor  top.  The  latter  type  of  road  has  been  used  where  the 
rainfall  is  considerable. 

(c)  A  combination  of  (a)  and  (b)  in  some  localities  whereby  an 
armor  top  is  placed  on  an  oiled  mix  road. 

An  attempt  has  been  made  to  use  the  first  method  with  heavy  oil 
containing  up  to  95  per  cent  asphalt.  It  has  been  necessary  to  use 
road  oils  which  have  been  emulsified  and  the  resulting  surface  consists 
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Reconstructing  State  Highway  between  La  Moine  and  Castclla  In   Shasta  County. 


Constructlnjf  oil  treated  detour  along 
8ld«-  of  resurfacing  contract  In  Marin 
County. 


Oil    treatfd    Hurfacing    road    mix.    along 
the  Smith   Ulvcr  In  Del  Norte  County. 
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of  a  rough  plant  or  road  mix  similar  to  asphalt ie  concrete,  but  which 
fails  to  have  the  qualities  of  grading  or  care  in  construction  which  are 
required  of  the  asphaltic  concrete  type.  So  far,  there  has  not  been  a 
sufficient  amount  of  this  type  of  road  built  to  judge  of  its  value. 

The  California,  type  of  oil  surfacing  is  usually  constructed  20  feet 
wide  in  two  coui"ses.  The  base  course  is  three  or  four  inches  compacted 
road  metal  and  the  mixed  oil  surface  is  three  or  four  inches  of  a  mixture 
of  fuel  oil  and  crushed  stone.  In  certain  locations  the  armor  type  of 
surfacing  is  used,  in  which  the  entire  body  of  the  pavement  is  made 
about  five  inches  thick,  compacted  and  then  given  an  armor  coat  of 
bituminous  macadam  approximately  one  inch  in  thickness. 

Bituminous  macadam.  But  little  bituminous  macadam  has  been 
built  during  the  biennium,  and  this  has  been  of  the  general  type  here- 
tofore u.sed  in  California. 

Asphalt  concrete.  Probably  the  greatest  advance  in  this  type  of 
pavement  in  many  years  has  been  the  introduction  of  the  machine 
finish  which  is  now  used  on  state  highways.  The  mixtures  all  carry 
a  high  dust  content  and  a  low  asphalt  content,  and  the  use  of  the 
machines  has  given  a  smoothness  of  finish  which  is  little  inferior  to 
the  best  Portland  cement  concrete  pavement  and  forms  a  pavement 
which  is  non.skid  for  a  considerable  period  of  time.  The  method  of 
using  these  macliines  and  the  results  obtained  have  been  described  in 
various  technical  magazines  and  need  not  be  repeated  here. 

Through  the  use  of  machines  the  output  of  plants  has  been  increased 
to  more  than  double  their  former  output. 

Asphalt  concrete  is  usually  constructed  over  the  old  15-foot  concrete 
pavement.  Pavement  base  is  usually  laid  adjacent  to  the  concrete 
pavement,  making  the  entire  width  20  feet  and  an  asphalt  concrete 
.surface  for  a  minimum  thickness  of  three  to  four  inches  is  then  placed. 
This  surface  is  usually  laid  in  two  courses,  one  of  which  is  a  leveling 
course  and  the  other  a  finishing  course.     In  localities  where  the  soil  is 


Slope  protection  at  Big  Tujuiiga  Wash  in   Los  Angeles  County. 
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State  HiKlnvay  uiulir  ronstruction  oppf)sitf  Split   Rock   in   Del   Norle  County. 


Bituminous  macadam  pavement  on  State  Highway  near  Round  Valley,  Inyo  County. 
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unsatisfactory,  oiled  rock  borders  four  inches  in  depth  and  two  feet 
in  width  are  placed  adjacent  to  the  pavement. 

Portland  cement  concrete  pavement.  There  have  been  practically  no 
chancres  in  the  handlinf;  of  Portland  cement  concrete  with  the  excep- 
tion that  all  proportioning:  is  now  done  by  weight  instead  of  partly  by 
weight  and  partly  by  volume. 

The  standard  Portland  cement  concrete  pavement  in  use  on  state 
highways  is  20  feet  in  width,  six  inches  in  thickness  for  a  width  of  six 
feet  in  the  center  over  each  10-foot  trafiie  lane  and  thickening  to  nine 
inches  at  the  edge.  For  heavy  traffic,  center  thickness  is  made  seven 
to  eight  inches  and  the  edge  thickness  as  much  as  11  inches.  Border 
bars  are  used  around  the  edge  of  the  slab.  There  have  been  various 
changes  in  the  placing  of  the  steel  and  it  is  now  the  practice  to  place 
two  one-half-inch  square  bars  in  the  margins  of  all  slabs.  Expansion 
joints  with  three-quarter-inch  dowels  are  placed  at  GO-foot  intervals 
and  the  slab  divided  into  panels  20  feet  long. 

After  numy  experiments  with  expansion  joint  material,  the  state  is 
now  using  premoulded  joints  made  of  sponge  rul)ber,  since  the  plastic 
joints  heretofore  furnished  have  not  been  found  satisfactory. 

Reinforcement  of  mesh  or  bars  is  only  used  in  special  locations  and 
is  not  generally  standard  practice. 

Curing  concrete  pavements.  Numerous  tests  have  been  made  in  the 
curing  of  concrete  pavements  by  the  application  of  impervious  coats 
of  asphaltic  emulsions  or  paints  of  various  kinds,  but  none  of  the  results 
give  evidence  of  producing  concrete  of  as  good  quality  as  could  be 
obtained  by  the  use  of  standard  methods  of  ponding. 

Detours.  For  a  num])er  of  yeai-s  it  has  been  the  policy  of  the  Divi- 
sion of  Highways  to  construct  detours  over  the  natural  soil  or  with 
the  addition  of  a  small  amount  of  gravel  and  to  keep  such  roads  in 
more  or  less  passable  condition  by  extensive  watering  and  constant 
maintenance.  It  has  been  found,  however,  that  the  ultimate  expense 
on  such  detours  is  constantly  growing  because  of  the  perfection  of 
maintenance  demanded  by  the  public.  During  the  biennium  therefore, 
the  policy  has  been  inaugurated  of  constructing  a  substantial  mixed 
oil  and  rock  surfacing  on  detours  both  around  sections  of  highway 
under  construction  and  around  bridges,  so  that  for  a  few  months 
they  are,  in  effect,  as  satisfactory  a  surface  as  the  original  pavement. 
It  is  found  that  the  expense  of  such  detours  is  but  little  more  than  the 
cost  of  constructing  and  maintaining  the  old  type,  which  was  satis- 
factory to  no  one. 

Pavement  smoothness.  There  has  been  so  much  difficulty  in  secur- 
ing comparable  results  l)y  the  use  of  the  vialog  that  during  the  past 
year  we  have  been  working  on  a  machine  which  will  obtain  the  rough- 
ness of  the  pavement  regardless  of  the  veliiclc  to  which  it  is  attached 
so  long  as  the  speed  of  travel  is  maintained  at  a  uniform  rate.  Hy  the 
use  of  this  machine  it  Ls  hoped  to  overcome  the  eccentricities  which 
have  been  evident  in  former  machines  which  had  to  be  overcome  by 
repeated  calibration. 

Suh foundation.  The  practice  of  insulating  pavements  of  all  types 
from  adverse  soils  by  the  use  of  subfoundations  of  gravel  or  other  non- 
swelling  material  is  now  standard  for  this  state. 
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Convict    road   camp   at    Salmon    Crot-k.    on    the    Carmcl-San    SiiiKoii    liuad 
in  ^^onterey  County. 


Stato  Highway  coii.strurlid  by  (..irw.  i    i,il...i    .--..iiili  ..i   S.n ii  <'rii-k,  M(>nttr<-y  County. 
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MINOR  IMPROVEMENTS 

During  the  bienninin  the  department  has  supervised  in  a  general 
way  the  allotment  and  expenditure  of  approximately  $1,700,000 
budgeted  for  minor  improvement  work  throughout  the  entire  state 
highway  system.  Each  district  was  allotted  a  share  of  these  funds, 
ranging  from  $150,000  to  $280,000  for  the  two-year  period  in  accord- 
ance witli  its  particular  needs,  and  was  required  to  adhere  as  closely 
as  practicable  to  a  prearranged  program  covering  the  work  for  eacii 
year.  An  effort  was  made  to  select  only  those  projects  costing  in  the 
neighborhood  of  from  $5,000  to  $10,000  for  financing  from  these  funds, 
and.  when  it  could  be  done  to  advantage,  the  work  has  been  let  to 
contract. 

PRISON   ROAD  CAMPS 

With  the  conclusion  of  the  present  biennium,  convict  labor  has  been 
successfully  employed  in  the  construction  of  the  state  highways  of 
California  for  a  period  of  thirteen  years. 

The  use  of  convicts  in  .state  road  building  operations  wa.s  first  author- 
ized in  a  bill  passed  by  the  state  legislature  in  1915.  The  author  of 
this  measure  was  B.  B.  iMeek,  now  director  of  the  Department  of  Public. 
Works,  and  then  Butte  County's  representative  in  the  assembly.  In 
1923  this  act  was  amended  in  a  measure  introduced  by  Assemblyman 
Walter  Schmidt  of  San  Francisco  to  permit  a  money  payment  to  con- 
victs in  addition  and  supplementary  to  the  credits  they  Avere  accorded 
in  the  ^Meek  measure.  In  1927  the  act  was  again  amended  in  a  bill 
introduced  by  Assemblyman  M.  J.  McDonough  of  Oakland  by  w^hich 
a  special  appropriation  of  $600,000  was  made  to  be  used  exclusively 
for  the  payment  of  convict  wages.  The  same  act  provided  that  convicts 
employed  on  state  highways  should  not  come  under  the  provisions  of 
the  Workmen's  Compensation  Act. 

During  the  first  three-quarter  period  of  the  1926-1928  biennium, 
convict  labor  was  confined  to  camps  located  in  Shasta,  Lake,  Del  Norte 
and  jNIariposa  counties.  The  work  was  limited  first  by  reason  of  lack 
of  funds  for  construction,  and  second,  by  unwillingness  to  enlarge  the 
convict  labor  during  the  winter  of  1927-1928,  when  seasonal  unemploy- 
ment in  California  was  very  prevalent. 

First  collections  under  the  one  cent  gasoline  tax  provided  needed 
funds  to  supplement  the  special  legislative  appropriation  of  $600,000 
for  the  payment  of  convict  labor.  Employment  conditions  became  more 
favorable,  and  in  response  to  the  urgent  necessity  and  the  widespread 
demand  for  highway  construction,  an  expansion  of  convict  work  upon 
state  highways  was  ordered.  Accordingly  on  June  30,  1928,  six  prison 
camps  were  in  operation  on  the  following  roads:  (See  also  table, 
page  58.) 

Number  of 
Name  of  road  Location  of  camp  convicts 

Yosemito  Lateral Mid  Pinos,  Mariposa  County 54 

rnhop-T'kiah Noar  lyower  Lake,  Lake  County 61 

RoddinK-Arcata    SchillinK.  Sha.sta  County 130 

Red  RlufT-Susanville Paynes  Creek,  Tehama  County 57 

Carmel-San  Simeon -0   miles    north    of   San    Simeon,    in    Monterey 

County    121 

Oroville-Quincy    Paxton,    Plumas   County 119 
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During  the  past  bionnium  1051  prisoners  have  been  assigned  to  high- 
way camps.  During  the  greater  part  of  the  bienniura  the  population 
of  the  cami)s  was  at  a  low  figure,  only  279  men  being  in  camps  on  July 
1,  1926.  This  figure  decreased  to  2.'3b  during  the  winter  of  1927-1928, 
but  in  March,  1928,  the  expansion  of  the  convict  camp  work  began. 

During  the  two  years  a  total  of  772  prisoners  were  assigned  to  road 
work  and  180  returned  for  cause.  A  total  of  311  were  paroled  and  dis- 
charged and  12  escaped,  five  of  whom  were  captured.  June  30,  1928, 
there  were  548  in  the  camps. 

The  fact  that  there  were  only  12  escapes  in  two  years  out  of  1051 
prisoners  engaged  in  road  work  and  living  in  open  camps  is  noteworthy, 
and  is  in  itself  both  evidence  of  the  manner  in  which  the  work  has  been 
conducted  and  its  value  to  the  prisoners. 

Prisoners  are  paid  $2.10  for  each  working  day.  Deductions  from  this 
include  the  costs  of  the  prisoners  maintenance;  including  board,  camp 
maintenance,  transportation  from  the  prison  to  the  camps  and  from  the 
camps  to  the  prison,  guarding,  medical  attention,  shoe  and  clothing 
repair,  barbering,  salaries  (including  clerical  work  on  convict  records 
in  camp  as  well  as  the  entire  expense  of  the  headquarters  office),  reward 
for  capture  of  escapes,  together  with  the  expense  of  search,  and  all 
clothing,  bedding,  tobacco,  and  toilet  articles. 

Gro.ss  earnings  of  the  pri.soners  for  the  biennium  were  $356,060.06. 
The  expense  of  operating  the  camps,  including  all  commissary  sold  to 
the  prisoners  was  $310,415.49.  leaving  a  balance  credited  to  prisoners  of 
$45,644.57.  This  constitutes  an  average  daily  saving  of  $0,269  per  man. 
The  requirements  for  eligibility  to  road  camp  assignment  include  a 
voluntary  application  by  the  prisoner,  perfect  physical  condition,  a 
clean  record  in  the  prison,  and  the  endorsement  of  the  prison  depart- 
ment head  under  whom  he  has  worked.  Every  prisoner  must  serve  the 
major  portion  of  his  sentence  behind  the  prison  walls,  and  even  in  the 
ca.se  of  life  termers,  the  prisoners  who  are  sent  to  road  camps  must  be 
eligible  for  an  early  parole. 

Each  prisoner,  before  road  assignment,  is  given  a  pamjililet  contain- 
ing the  simple  rules  and  regulations  governing  his  conduct  in  the  prison 
camps.  The  prisoners  have  learned  that  wasting  materials,  including 
food,  drawing  commissaries  that  are  not  needed,  staying  in  from  work 
by  feigning  sickness,  trading  with  free  people,  loafing  on  the  work,  or 
agitation  in  camp  will  result  in  being  immediately  returned  to  the 
prison.  In  cases  of  delinqiu^ncy,  after  personal  investigation  a  report 
is  sent  to  the  State  Board  of  Prison  Directors,  and  if  the  prisoner  is 
found  to  be  at  fault,  he  not  only  loses  all  credits  earned  but  in  most 
cases  forfeits  his  chance  for  a  parole. 

During  the  past  year  vocational  work  for  prisoners  in  the  state  road 
camps  has  been  extended.  The  work  of  the  Director  of  Education  and 
Religion  at  San  Quentin,  now  includes  the  road  camps.  Libraries 
which,  in  mo.st  cases  are  branches  of  the  county  libraries,  have  also  been 
established  in  all  the  camps.  ]\Iuch  care  is  exerci.sed  in  the  selection  of 
books  sent  to  these  road  camp  libraries  and  only  the  better  class  reading 
matter  is  allowed. 

The  difficult  problem  of  properly  caring  for  leisure  time  of  road  camp 
workers  has  also  been  successfully  solved.     Handball,  baseball,  radios 
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State   Highway   near   Half   Mnon   Bay,   on   the   sUyiin.-    Jioulo\ard    in 
San   Mateo   County. 


State  Highway  near  Field   in  San   Bernardino  County. 
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and  a  weekly  picture  show  assist  in  this  work  and  established  camp 
limits  give  the  prisoners  plenty  of  hiking  space.  The  amount  of  money 
for  amusements  is  very  limited,  making  this  phase  of  the  work  one  to 
which  considerable  thought  has  had  to  be  given.  Funds  for  amu.se- 
ments  are  provided  by  the  credit  balances  of  escapes  and  the  interest  on 
the  prisoners'  savings  account. 

The  matter  of  allotments  to  dependents  is  now  being  carefully  super- 
vised by  a  close  cooperation  between  camp  management,  prison  author- 
ities and  the  Department  of  Social  "Welfare.  The  law  provides  that  an 
inmate  of  a  camp  can  allot  up  to  two-thirds  of  his  net  savings.  Follow- 
ing a  request  for  an  allotment,  the  person  to  whom  the  allotment  is  to 
be  made  must  make  an  aflfidavit  that  he  is  dependent  upon  the  prisoner 
or  caring  for  dependents  of  said  prisoner.  The  matter  of  making  the 
allotment  is  for  the  decision  of  the  prisoner,  but  in  case  he  has  depend- 
ents receiving  state  aid  he  must  make  an  allotment  in  their  favor.  For 
the  biennium,  a  total  of  $8,259.22  was  allotted  to  dependents  at  the 
request  of  97  prisoners. 

With  the  expansion  of  the  prison  road  camps  a  number  of  changes  in 
operation  have  been  made,  the  most  outstanding  of  which  having  to  do 
with  the  control  of  prisoners  in  the  camps.  Guarding,  which  is  purely 
a  prison  function,  has  been  placed  under  the  direct  supervision  of  the 
warden  of  San  Quentin  prison.  All  guards  are  appointed  by  him  and 
are  supervised  in  their  work  by  his  traveling  representative.  Thus  the 
Division  of  Highways  and  its  representatives  have  been  relieved  of  all 
policing  duties.  Many  other  changes  have  been  and  are  being  made,  to 
better  attain  the  ultimate  rehabilitation  of  the  prisoners. 

A  change  instituted  during  the  present  biennium  has  to  do  with 
handling  the  funds  of  paroled  prisoners.  All  convicts  discharged  from 
the  camps  are  immediately  paid  their  savings,  but  the  accounts  of 
paroled  men  are  withheld,  with  the  exception  of  from  $25  to  $50.  As 
prisoners  can  not  be  paroled  until  work  has  been  secured  for  them,  this 
is  deemed  a  sufficient  amount  to  start  them  on  their  new  work  as  free 
men.  The  balance  of  their  sa\nngs  is  sent  to  the  prison  where  it  is 
credited  to  the  account  of  the  pri.soner  and  held  in  trust  by  the  warden. 
It  is  under  the  control  of  state  parole  officer  Ed.  II.  Whyte  who  may 
direct  when  and  how  it  shall  be  turned  over  to  the  paroled  men.  The 
same  procedure  holds  with  the  funds  of  convicts  returned  to  prisons 
from  road  work. 

The  selection  of  commissary  clerks  for  the  six  camps  now  in  operation 
has  been  given  considerable  thought  as  these  employees  have  quite  an 
influence  in  regulating  the  habits  of  the  prisoners.  Many  of  the  con- 
victs are  men  who  have  fallen  into  crime  because  they  did  not  live  on 
what  they  earned.  However,  after  spending  from  one  to  two  years  in 
a  highway  camp,  these  men  both  learn  to  work,  and  what  is  equally 
important,  adjust  their  needs  to  their  daily  wage.  A  commissary  clerk 
can  be  a  great  help  to  the  men  in  camp  by  teaching  the  fundamental 
necessity  of  living  within  their  means. 

No  better  statement  of  the  policy  of  the  Division  of  Highways  could 
be  made  than  that  contained  in  a  letter  written  by  B.  B.  Meek,  Director 
of  the  Department  of  Public  Works,  to  an  inquiry  from  the  board  of 
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Oil   trt-ated  rock  surfacing  east  of  Camino  In   El    Dorado  County. 


State   HiKhway   ntiir  rr>"«al   SprlnK"   I"   ^a"   R«Tnnrrtino  County 
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supervisors  of  Tehama  County  relative  to  convict  work  on  the  Red 
Bluff-Susanville  highway.    We  quote  Mr.  Meek's  letter: 

"Replying  to  your  lotter  of  March  29th,  relative  to  the  use  of  convicts  upon 
road  work  on  the  Red  BlufT-Susanville  lateral  of  the  state  highway  system : 

"The  use  of  convict  labor  in  road  construction  has  been  a  policy  in  force 
continuously  in  California  since  li)15,  when  the  first  law  instructing  the  Cali- 
fornia Highway  Commission  to  proceed  to  use  convicts  on  highway  work  was 
enacted.  The  obligation  to  use  this  labor  is  still  imposed  upon  the  Division  of 
Highways.  The  extent  to  which  it  shall  be  used  is  determined  by  legislative 
appropriations.  The  amount  so  appropriated  for  the  present  biennium  is  .$000,- 
000.  This  money  can  be  used  for  the  payment  of  wages  to  convicts,  and  for  no 
other  purpose. 

"The  total  highway  expenditures  for  the  biennium  arc  estimated  at  .$50,000,- 
000.  With  the  exception  of  the  .$(500,000  appropriated  by  the  legislature  for 
the  payment  of  wages  to  convicts  working  upon  state  highways,  the  remaining 
portion  of  the  .$50,000,000  will  go  (o  free  labor,  either  in  the  form  of  wages  or 
in  the  payment  of  material  and  equipment  manufactured  by  free  labor. 

"It  may  interest  you  to  know  that  but  20  cents  out  of  each  dollar  goes  to 
convicts  on  the  so-called  convict  camp  jobs.  The  remaining  80  cents  is  spent  for 
superintendence,  engineering  and  other  free  labor  used  in  connection  with  such 
work  ;  for  supplies  and  equipment  necessary  thereto,  and  for  bridges  and  drain- 
age structures  on  these  projects,  which  will  be  built  by  contract. 

"The  policy  of  the  present  administration  is  to  give  projects  involving  free 
labor  priority  over  projects  involving  convict  labor. 

"During  the  winter  the  number  of  convicts  employed  on  road  work  was  kept 
at  a  low  figure.  The  total  number  of  convicts  in  the  three  small  camps  main- 
tained during  the  winter  was  at  its  largest  in  December  and  then  only  227 
prisoners  were  so  employed.  The  convict  camp  on  the  Red  Bluff-Susanville 
lateral  will  use  about  60  prisoners. 

"Over  a  period  of  years  the  cost  of  road  construction  by  convicts  and  by  free 
labor  is  about  the  same.  The  fact,  however,  that  the  convicts  are  self-support- 
ing while  at  work  on  the  roads,  relieves  the  state  of  the  burden  of  supporting 
them  in  prison.  The  .saving  thus  effected  to  taxpayers  of  the  state  on  the  basis 
of  the  employment  of  850  men  is  estimated  at  more  than  .$200,000  a  year. 

"The  convict  camp  work  has  been  a  very  important  factor  in  the  reforma- 
tion of  prisoners,  who  through  the  work  were  given  the  opportunity  of  accom- 
plishing the  change  from  pri.son  to  free  life  by  gradual  process.  The  hope  that 
they  may  be  assigned  to  road  work  has  been  a  very  potent  factor  in  making  for 
better  discipline  among  the  prisoners  at  San  Quentin. 

"The  history  of  convict  road  work  in  California  is  that  the  prisoners  have 
built  excellent  roads  without  menace,  peril,  or  annoyance  to  the  communities 
in  which  convict  camps  have  been  located.  There  are  a  number  of  counties 
now  asking  that  convict  camps  be  established  on  their  roads.  It  is  not  the 
policy  of  the  Division  of  Highways  to  force  a  convict  camp  upon  a  county 
unwilling  to  receive  it.  If  this  should  be  the  case  with  your  county,  please 
advise  us  of  your  thought  in  this  matter.  You  should  understand,  however, 
that  if  it  is  deemed  advisable  to  remove  the  camp  from  your  county,  that  the 
work  laid  out  there  for  the  convicts,  of  necessity,  must  go  over  until  the  next 
biennium." 

Following  is  a  tabulation  of  prison  labor  jobs  which  have  been  com- 
pleted or  are  under  construction  as  of  June  30,  1928.  This  shows  that 
a  total  of  356  miles  of  road  have  been  completed  or  are  now  under  con- 
struction, including  346  miles  of  grading  and  10  miles  of  concrete  pave- 
ment, at  a  total  cost  of  $8,700,000.  since  the  inauguration  of  convict 
work. 

There  follows  also  a  statement  .showing  stati.stical  data  relative  to 
prison  road  canijjs  in  operation  since  1923.  when  the  prt'sciit  convict 
pay  law  was  enacted.  In  addition,  it  shows  tlie  operating  costs  at  the 
existing  eami)s,  pi-orated  to  the  various  items  of  expenditure,  a  typical 
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monthly  record  of  prisoners  showing  number  of  men  at  each  camp, 
paroles,  escapes,  etc.,  and  the  location  of  camps,  with  superintendent  in 
charge  of  each. 
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BRIDGES 

Chas.  E.  Andrew,  Bridge  Engineer 

The  work  of  the  Bridge  Department  consists  of  designing  bridges 
and  grade  separation  structures,  including  the  collecting  of  data  nec- 
essary for  design  ;  the  supervision  of  the  construction  of  these  struc- 
tures; investigating  and  rcj^orting  on  existing  bridges  to  determine 
the  loads  which  thej^  are  eapa))le  of  carrying,  and  their  adequacy  in 
other  ways  to  render  the  service  for  which  they  are  intended ;  the  mak- 
ing of  special  investigations  and  reports  in  relation  to  bridges:  and 
the  preparation  of  designs  for  special  culverts  or  structures  which  are 
included  in  road  contracts. 

During  the  biennium  ending  June  30,  1928,  seventy-one  bridges  and 
grade  separations  have  been  built  and  completed  under  the  supervision 
of  the  Bridge  Department.  Seven  bridges  have  been  repainted  and 
repaired.  The  total  cost  of  this  work  was  $2,600,000.  On  June  30, 
1928,  twenty-five  new  structures  were  under  construction  and  thirteen 
were  being  widened,  the  total  value  of  these  going  contracts  amount- 
ing to  $1,145,000. 

Some  of  the  outstanding  developments  during  the  biennium  have 
been: 

(1)  The  gi'eater  attention  paid  to  the  securing  of  site  data  not  only 
to  determine  the  proper  structure  for  each  location,  but  also  to  get  in 
the  contract  all  necessary  work  to  finish  the  project  in  hand  with  a 
minimum  of  extra  work. 

(2)  The  investigation  of  existing  structures  and  consequently  hav- 
ing data  on  hand  for  use  in  the  preparation  of  the  budget. 

(3)  The  more  extensive  u.se  of  timber  structures  and  the  develop- 
ment of  suitable  specifications  for  redwood  bridge  timber. 

(4)  The  increased  construction  of  three  and  four  traffic  lane  bridges 
and  greater  attention  paid  to  designing  two  and  three  traffic  lane 
structures  so  that  they  can  readily  be  widened. 

(5)  ^Making  thorough  preliminary  studies  of  proposed  grade  separa- 
tions, including  the  preparation  of  a  preliminary  report  or  brief  cov- 
ering each  project,  and  then  transferring  to  the  Division  of  Contracts 
and  Rights  of  Way  the  negotiations  with  the  interested  parties  in  regard 
to  participation  and  necessary  action  before  the  Railroad  Commission. 

SITE  PLANS  AND  SURVEYS 

In  the  carrying  out  of  a  bridge  contract,  incorrect  or  insufficient 
site  data  shows  up  by  the  necessity  for  changes  in  plans  and  extra 
work.  Changes,  in  nearly  all  cases,  cost  more  than  if  the  work  had 
been  correctly  shown  and  included  in  the  original  plans  and  specifica- 
tions; also  by  altering  the  original  contract,  there  are  possibilities  of 
contractors'  claims  for  extra  compensation.  The  present  endeavor  is 
to  include  in  the  original  contract,  all  necessary  incidental  work,  such 
as  detours,  moving  fences,  etc.,  that  can  be  forseen,  in  order  to  elim- 
inate extra  work  as  far  as  pos.sible. 

Previous  to  1927,  the  Bridge  Department  depended  almost  entirely 
on  the  district  engineers  for  site  plans  and  site  data.  Representatives 
of  the  bridge  department  conferred  with  the  district  engineers  and 
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iuspected  the  sites  in  a  general  way,  but  responsibility  for  the  correct- 
ness of  the  information  rested  with  the  districts.  Some  of  the  districts 
furnished  excellent  site  plans  and  very  complete  data  for  preparing 
bridge  plans  and  speciiications.  while  the  information  submitted  by 
others  was  very  sketchy. 

The  increase  in  highway  construction  due  to  increased  and  assun-d 
finances  has  made  it  neces.sary  that  the  Bridge  Department  should  have 
its  own  survey  parties  for  securing  site  plans  in  order  to  avoid  delays 
incident  to  rehing  on  the  survey  parties  of  the  districts  who  are  busy 
with  increa.sed  work  of  their  own.  As  the  survey  parties  of  the  Bridge 
Department  are  in  close  touch  with  the  designing  engineer  and  are 
specializing  on  bridge  site  plans,  it  is  expected  that  they  can  stvure 
complete  and  pertinent  data  more  (piickly  and  economically  than  the 
average  survey  crew  who  do  not  know  exactly  what  is  wanted  and 
either  secure  too  little  or  waste  time  taking  too  much.  More  attention 
is  also  now  given  to  securing  adecpiate  foundation  data. 

In  order  to  coordinate  the  securing  of  site  data  with  coitst ruction, 
the  bridge  construction  engineers  in  the  northern  and  southern  sec- 
tions of  the  state  have  been  made  responsible  for  securing  correct  site 
data  in  addition  to  their  responsibility  for  supervision  of  construction. 
This  information  is  secured  by  survey  parties  under  their  jurisdiction, 
or  they  check  site  data  furnished  by  the  district  engineer  to  see  that 
it  is  correct  and  complete. 

Lines  and  grades  for  bridge  approaches  must  of  necessity  be  secured 
from,  or  worked  out  in  conjunction  with,  the  district  engineers.  The 
district  engineers  and  their  maintenance  men  arc  also  usually  familiar 
with  liigh  water,  drift  and  other  local  conditions  aiVecting  the  design  of 
a  structure,  and  their  advice  on  sucli  matters  is  always  sought. 


INVESTIGATION   OF  EXISTING   BRIDGES 

On  May  11,  1927,  the  California  Highway  Commission  directed  that 
an  investigation  be  made  of  all  bridges  on  the  state  highway  system  to 


Bridge  over  Downey  Creek  on  State  Highway  In  Shasta  County. 
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determine  the  condition,  safe  load  limits  or  other  restrictions  of  each 
structure  and  that  progress  reports  be  made  with  reoommendations. 

A  rapid  field  survey  of  all  the  bridges  on  the  state  highway  system 
was  made  and  a  progress  report  was  submitted  in  January,  1928.  This 
report  contained  the  first  complete  list  which  this  office  has  had  of  all 
bridges  on  the  state  highways.  Each  structure  was  assigned  a  number 
and  a  tabulation  prepared  giving  the  location,  the  type  of  striicture, 
length  of  bridge,  width  of  roadway,  etc.,  and  each  structure  was  classi- 
fied as  good,  fair  or  dangerous,  both  from  a  structural  and  from  a 
traffic  standpoint.  It  Is  estimated  that  to  completely  investigate  and 
report  on  the  sixteen  hundred  bridges  on  the  state  highway  system, 
it  will  take  two  or  three  years'  time  and  cost  approximately  $60,000. 

While  the  original  purpose  of  this  investigation  was  to  determine  the 
condition  and  load  capacity  of  the  bridges,  it  is  serving  an  equally 
important  use  in  forming  the  basis  from  which  to  prepare  a  systematic 
and  rational  program  of  bridge  reconstruction  and  major  repairs. 

In  previous  years  bridge  projects  were  initiated  almost  entirely  by 
the  district  engineers  as  the  bridge  engineer  had  no  data  on  which  to 
formulate  a  program.  With  the  aid  of  data  secured  from  this  investi- 
gation, the  bridge  engineer  has  been  able,  after  conferring  with  the 
district  engineers,  to  recommend  to  the  state  highway  engineer  a  logical 
bridge  program  for  the  whole  state. 

Budgets  for  bridge  work  and  road  work  can  not  be  made  independent 
of  one  another.  Structures  necessitated  by  highway  construction  have 
their  inception,  naturally,  in  the  plans  of  the  road  engineers.  But 
with  the  information  obtained  from  this  investigation,  the  bridge  engi- 
neer is  in  a  much  better  position  to  give  reliable  advice  to  the  district 
engineers  relative  to  which  structures  are  in  immediate  need  of  replace- 
ment, which  ones  need  major  repairs,  and  the  probable  future  life  of 
bridges  in  fair  present  condition.  As  pointed  out  in  the  progress  report 
referred  to  above,  while  at  first   glance.   -^eO.O^X)  may  appear  rather 
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Ucdwood   Creek   Bridge  on   State   Highwriy   in   Humboldt   County. 


Crossing  over  the  i5;ui:;i  l"i-  Iliiilioad  near  Carlsbad   In  San  Diego  County. 
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large  to  speud  for  tlie  investigation  of  existing  bridges,  the  information 
is  necessary  to  work  out  a  logical  and  economical  program  of  recon- 
struction. This  amount,  equal  to  the  cost  of  one  ordinary  bridge,  is 
less  than  half  of  one  per  cent  of  the  roughly  estimated  cost  of 
$15,000,000  required  to  bring  the  unsuitable  bridges  up  to  proper 
standard.s  of  traffic  re(|uirements  and  bridge  construction.  In  the  carry- 
ing out  of  this  program,  the  data  obtained  from  the  investigation 
should  save  its  cost  many  times  over. 

TIMBER  BRIDGES 

There  has  been  an  increased  number  of  redwood  and  creosoted 
Douglas  fir  bridges  built  during  the  past  biennium.  For  several  years, 
the  great  majority  of  short  span  bridges  on  the  state  highways  have 
been  built  of  concrete.  They  were  built  for  permanent  structures, 
but  the  large,  unlooked  for  inci-ease  in  traffic  and  the  much  higher 
.standard  of  alignment  now  in  use  on  the  connecting  highways  have 
rendered  many  of  these  bridges,  with  narrow  roadways  and  poor  align- 
ment of  approaches,  either  dangerous  or  very  unsatisfactory  for 
present-day  conditions. 

Where  the  bridges  are  narrow,  but  on  good  alignment,  the  defect 
can  be  remedied  by  widening  the  structure,  and  this  has  been  done  in 
many  cases;  but,  where  the  alignment  of  the  approaches  is  poor,  it 
frequently  happens  that  this  can  not  be  corrected  without  abandoning 
the  existing  bridge  altogether.  It  has  thus  developed  that  many  of 
these  so-called  permanent  bridges  have  become  obsolete  in  less  than 
ten  or  fifteen  years. 

As.suming  a  thirty-five  year  life  for  a  creosoted  fir  or  redwood 
timber  bridge  and  neglecting  the  fire  hazard,  the  timber  bridge  will  in 
most  cases  be  slightly  cheaper  in  the  long  run  than  a  permanent  con- 
crete structure,  the  saving  in  first  cost  being  more  than  enough  to 
rebuild  the  timber  structure  at  the  end  of  thirty-five  years.  The  dis- 
advantages of  the  timber  structure  are  the  fire  hazard  and  the  incon- 
venience to  traffic  at  the  time  of  rebuilding.  When  the  available  funds 
for  any  bridge  project  are  limited,  there  is  therefore  no  loss  in  economy 
in  building  a  timber  structure,  and  where  there  is  any  doubt  as  to  the 
permanency  of  location  for  a  cro.ssing,  a  timber  bridge  is  obviously  the 
economic-al  type. 

California  is  the  home  of  redwood,  and  it  is  fitting  that  the  state 
should  make  use  of  this  native  product  provided  it  can  be  done  without 
sacrifice  of  efficiency  or  economy  of  construction.  The  existing  com- 
mercial grading  rules  covering  redwood  were  not  developed  primarily 
to  cover  use  as  bridge  timbers  and  material  satisfactory  for  this  use 
was  not  always  obtained  by  these  rules.  The  requirements  for  bridge 
timbers  are  a  dependable  structural  strength  and  a  long  life  in  exposed 
conditions.  Tests  made  on  redwood  furnished  under  these  commercial 
rules  were  very  erratic  and  while  there  are  examples  of  redwood  bridges 
in  good  shape  after  fifty  years  of  service,  comparing  favorably  with  the 
life  of  creosoted  Douglas  fir,  there  are  other  examples  where  the  life 
of  redwood  was  less  than  the  life  of  untreated  fir. 

In  an  endeavor  to  secure  redwood  lumber  best  suited  for  bridge 
construction,  an  extensive  investigation  has  been  per.sonally  made  by 
the  bridge  engineer,  and,  in  conjunction  with  the  California  Redwood 
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Association  and  the  leading  redwood  mills  of  the  state,  a  new  set  of 
gradiii}?  specifications  have  been  written  with  the  classifications  of 
"dense  all  heart  structural"  and  "dense  select  all  heart  strut-tural." 
With  the  cooperation  of  the  mills,  the  specifications  liave  been  made 
l)ractical  to  the  end  that  the  sjiecified  lumber  can  be  furnished  at 
economical  cost.  It  is  believed  tliat  under  these  specifications  we  are 
assured  a  ])roduct  of  dependable  strenj^th  and  long  life. 

Permissible  unit  \vorkin<,'  stresses  in  redwood  are  about  25  per  cent 
less  than  similar  working  stresses  in  Douglas  fir.  Our  standard  timber 
bridtre  i)lans  have  been  prepared  to  cover  designs  for  redwood  and 
Douglas  fir  so  that  for  any  particular  case  the  material  deemed  best 
suited  may  be  specified  or  alternate  bids  may  be  asked  for.  This  con- 
dition is  developing  a  healthy  competition  not  only  in  j)rice  but  also  in 
securing  a  better  quality  of  lumber  and  better  service  in  the  matter  of 
delivery. 

WIDER  BRIDGES 

Increased  traflie  on  the  highways  and  the  consequent  need  for  wider 
roadways  has  made  bridges  with  eighteen  to  twenty-one-foot  roadways 
which  were  built  only  a  few  years  ago,  too  narrow  for  present  service. 
In  many  cases  they  are  dang(>rous.  During  the  biennium  eighteen 
bridges  were  widened  under  separate  bridge  contracts,  and  the  widening 
of  many  more  small  structures  were  included  in  road  contracts. 

On  account  of  the  expense  and  difficulty  involved  in  widening  an 
existing  structure  and  the  few  years  before  widening  may  become 
desirable,  as  past  experience  has  shown,  it  is  now  the  policy  to  build  a 
bridge  for  its  estimated  ultimate  re<piired  width  or  else  to  so  design 
the  structure  that  it  may  be  economically  widened  in  the  future.  This 
policy  has  caused  the  construction  of  many  more  three  and  four  traffic 
lane  bridges  during  the  past  biennium  than  ever  before.  Where  ulti- 
mate twenty-foot,  thirty-foot,  or  forty-foot  pavements  are  foreseen  as 
probable,  the  bridges  are  made  with  clear  roadway  widths  of  twenty- 
four,  thirty-four,  and  forty-four  feet  respectively.  Almost  no  bridges 
are  now  being  built  on  the  state  highway  with  less  than  twenty-four 
feet  clear  roadway. 

GRADE  SEPARATIONS 

During  the  biennium  eleven  grade  separation  structures  have  been 
completed,  involving  an  expenditure  of  $.130,000.  On  June  30,  1928, 
two  separations  were  under  construction  and  jilans  were  under  way  for 
nineteen  others  budgeted  to  be  built  in  the  fiscal  year  ending  June  30, 
11)29.  The  i)rogram  for  the  eighty-first  and  eighty-second  fiscal  years 
includes  twenty-one  such  structures.  The  maximum  number  of  grade 
.separation  structures  built  in  any  previous  biennium  was  eight. 

Of  the  above  eleven  structures,  two  were  reconstructions  of  existing, 
inadequate  subways,  one  was  on  an  entirely  new  line,  and  eight  elimi- 
nated grade  crossings.  In  addition,  five  grade  cro.ssings  were  eliminated 
by  relocation  of  the  liighway.  On  June  30, 1928,  there  remained  approxi- 
mately two  hundred  and  sixty  grade  crossings  of  the  state  highway 
over  main  line  tracks  and  something  over  one  hundred  grade  cro.ssings 
over  spur  or  switch  tracks. 

The  inerea.sed  progress  in  the  elimination  of  grade  crossings  is  due 
l)rimarily  to  the  additional  funds  now  available  from  the  inerea.sed  gas 
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Widened    roadway   on    bridge    near   Tustin    in   Orange   County. 


Junction  of  State  Highways  and  railroad  grade  separation  at  Serra 
In  Orange  County. 
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Bridge  and  pa\c  iiniil  widtiiiiiK  on  State  IliKlnvay  in  Stanislaus  County. 


liii.li;.    ..s.i    Sniitli   i;i\.r  on   Stal.-   IliKhway   In   Del   Norto  County. 
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tax.  However,  the  slower  rate  of  progress  in  the  past  has  been  due  in 
part  to  delays,  caused  by  the  fact  that  plans  and  negotiations  were  not 
comi)leted  in  time  to  contract  the  work  when  programmed.  On  account 
of  the  number  of  interested  parties  whose  cooperation  and  approval  is 
necessary  in  effecting  a  grade  separation,  it  takes  at  least  six  months 
and  in  many  cases  more  than  a  year  to  complete  the  plans  and  reach 
agreements  as  to  the  division  of  cost.  With  assured  finances  and  a 
definite  budget  adopted,  it  is  now  possible  to  prepare  plans  and  esti- 
mates and  complete  negotiations  well  in  advance  of  the  proposed  period 
of  construction. 

In  order  that  construction  work  may  start  on  schedule  time,  this 
department  is  now  notifying  the  railroads  of  the  proposed  program  and 
starting  the  preparation  of  engineering  briefs  covering  each  ]iro])osed 
grade  separation,  as  soon  after  the  adoi)tion  of  the  budget  as  iwssihle. 
This  preliminary  report  contains  maps  and  all  pertinent  data  in  regard 
to  existing  conditions  at  the  site  witli  jircliminary  plans  and  estimates 
for  the  proposed  structure.  It  also  gives  recommendations  as  to  the 
amount  of  participation  we  believe  should  be  requested  from  the  railroad 
with  retusons  therefor.  These  reports  are  turned  over  to  the  Division  of 
Contracts  and  Rights  of  Way  to  secure  the  necessary  agreements  with 
the  railroad  in  regard  to  participation  in  cost  and  to  make  the  necessary 
application  to  the  State  Railroad  Commission  for  an  order  authorizing 
con.struction. 
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District  II  :iIuiiitLnancL'  Staticjii  at  Douglas  City,  Triiiily   County. 


Well  trimmed  trees  along  State  Highway  In  San  Joaquin  County  east  of  Lockford. 
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MAINTENANCE 

T.  H.  Dennis,  Maintenance  Engineer 

Maintenance  is  that  "service"  Avhich  conserves  the  oripfinal  road 
investment  Avhile  assuring  comfort  and  economy  of  operation  to  its 
users.  The  function  of  the  INIaintenance  Department  is  to  standardize, 
as  far  as  economical,  the  labor,  equipment,  and  materials  involved  in 
this  service.  Accordingly  a  general  supervision  is  exercised  over  all 
highway  maintenance  including  minor  betterments,  roadside  activities, 
trees,  encroachments.  traflRc  census,  and  housing. 

The  "^Manual  of  Instructions,"  prepared  and  issued  in  July,  1927, 
has  aided  materially  in  developing  not  only  uniformity  of  practice,  but 
satisfactory  relations  with  the  public  for  whose  benefit  our  work  is 
prosecuted. 

ORGANIZATION 

The  maintenance  engineer  supervises  the  work  of  the  organization. 
There  is  an  assistant  and  small  office  force  at  headquarters  to  handle 
the  administrative  details  and  two  field  assistants  who  are  constantly 
in  touch  with  the  work  throughout  the  state.  There  is  also  an  arbori- 
culturist assigned  to  the  supervision  of  the  roadside  trees  and  beautifica- 
tion  work. 

The  actual  performance  of  the  work  is  under  the  direction  of  the  ten 
district  engineers,  assisted  by  the  district  maintenance  engineer  who 
actively  controls  the  field  force. 

In  some  districts  the  foreman,  with  sections  20  to  30  miles  in  length, 
report  directly  to  the  district  maintenance  engineer;  however,  in  most 
of  the  districts  a  superintendent  of  maintenance  is  a.ssigned  the  care  of 
100  or  more  miles  of  highway  and  has  several  working  foremen  or 
patrolmen  under  his  direction. 

EQUIPMENT 

The  adoption  of  auto  motive  equipment  to  maintenance  activities 
has  been  remarkably  rapid  and  effective.  Where  once  the  patrolman's 
equipment  consisted  chieflj'^  of  picks,  shovels  and  wheelbarrows,  with  an 
occasional  drag  or  light  grader  on  important  sections,  today  this  equip- 
ment has  been  amplified  by  the  addition  of  modern  tractors  and  trucks 
with  the  various  attachments  adapted  to  each.  Low-bodied,  high-speed 
power  dump  trucks,  of  one  to  one  and  on(!-half-ton  capacity,  now  convey 
the  men  to  their  work,  making  i)ossible  the  assignment  of  some  thirty  to 
forty  miles  of  territory  to  each  patrol  unit.  In  comparison  between 
trucks  of  this  capacity  and  those  of  a  heavier  type  on  short  hauls  such 
as  usually  prevail  in  maintenance,  the  differential  in  load  is  more  than 
compensated  for  in  the  lower  cost  of  operation,  speed  in  tran.sit,  and 
ease  of  hand-loading  the  lower  body. 

Grading  of  the  roadsides  and  traveled  way  is  now  performed  by 
tractors,  either  wheel  or  crawler  type  depending  largely  on  the  tractive 
conditions  encountered,  drawing  engine  steer  graders  or  operated  as  a 
unit  with  grader  attachment. 

Of  the  crawler  type  tractors,  capacities  of  approximately  two-  and 
five-ton  have  to  date  proved  most  satisfactory.     The   comparatively 
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Shoulder  drag  on  State  Highway   in   Ffo.'^ikj  c'nuniy. 


Maintenance   station   at    Ilishop    in    li 
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recent  production  of  an  intermediate  capacity,  will  no  doubt  eventually 
eliminate  the  lijjhtcr  type  as  the  added  power  and  field  of  work  more 
than  offset  its  increased  cost  of  operation.  Under  our  gfeneral  condi- 
tions of  blade  grader  use,  the  crawler  type  tractor  has  proved  more 
satisfactory  as  a  motive  unit  rather  than  when  unified  with  the  fjrader. 
The  use  of  rubber  treads  to  reduce  the  abrasive  action  on  certain  types 
of  road  surface  has  not  proved  economical  and  it  is  felt  the  use  of  street 
plates,  topfether  with  proper  caution  when  turning,  Avill  do  much  to 
reduce  this  damage. 

Wheel  tractors,  either  drawing  drags  or  with  grader  attached,  have 
met  and  satisfactorily  solved  one  of  our  big  problems  of  surface  main- 
tenance; however,  the  particular  surface  condition  prompting  tlie  use 
of  tractor  graders  is  gradually  clianging  as  a  result  of  the  light  oil 
surface  treatments.  Where  formerly  a  tractor  grader  was  assigned  to 
every  ten  miles  of  road,  now  tlie  same  unit  is  performing  shoulder 
gracling  on  five  times  that  mileage.  From  the  present  trend  it  appears 
that  the  improvement  with  oil,  of  hotli  surface  and  slioulders,  will 
either  limit  the  use  of  this  equipment  to  unimproved  sections  of  high- 
way or  gradually  change  its  field  from  maintenance  to  that  of  con- 
struction. 

The  extensive  use  of  asphalt  and  fuel  oils  for  treating  road  surfaces 
during  the  past  two  years,  has  prompted  the  development  of  our  heat- 
ing equipment.  Larger  kettles  are  used,  some  being  provided  with 
an  auxiliary  compartment  where  an  additional  barrel  may  be  rolled 
upon  racks  and  heated  while  the  asphalt  in  the  main  tank  is  being 
withdrawn,  thus  providing  a  constant  supply  of  hot  asphalt.  For  the 
heating  of  tank  cars,  steam  boilers,  retorts  and  pumps  have  been 
asseml)led  as  a  unit  and  installed  on  rubber-tired  trailers,  making  it 
po.ssible  to  take  delivery  at  any  railroad  siding  and  thereby  shorten 
the  haul. 

The  development  of  an  auxiliary  moldboard  and  blade  in  conjunc- 
tion with  the  tractor  grader,  has  reduced  our  work  in  shoulder  grading, 
as  this  attachment  blades  otl'  the  surplus  dirt,  thrown  upon  the  pave- 
ment (luring  grading  operations,  simultaneously  Avith  the  grading. 

Light  gasoline  shovels  of  one-fourth  to  one-third  cubic  yard  capacity 
liave  proven  very  satisfactory,  both  in  minor  grading  and  slide  removal 
operations.  Due  to  their  mobility  and  light  weight,  it  is  usually  pos- 
sil)le  to  open  up  a  pathway  over  the  face  of  the  .slide,  rather  than  effect- 
ing immediately  its  coini)lete  removal,  thus  expediting  the  movement 
of  traffic. 

All  equipment  used  is  rented  to  the  various  districts  by  the  equip- 
nu'ut  department,  the  rents  being  based  on  upkeep  aiul  replacement. 
Due  to  frequent  improvement  in  e(|uipment  types,  obsolescence  is  an 
important  facor  in  determining  rental  rates.  As  the  equipment  rentals 
approximate  32  per  cent  of  the  total  general  maintenance  expenditures, 
our  endeavor  is  to  suitably  e<iuip  each  job  to  the  end  that  a  minimum 
number  of  pieces  of  equipment  will  receive  a  maximum  u.se.  This 
department  is  constantly  on  the  lookout  for  either  improvements  in 
type  or  application  of  use  which  will  effect  a  reduction  in  mainte- 
nance costs. 
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HOUSING  AND  STORAGE 

In  the  extensive  territory  administered,  many  locations,  while  desir- 
able as  working:  centers,  oti'cr  little  or  no  accommodations  for  labor 
or  storage  of  e<inipment.  Quickly  realizing?  the  necessity  of  both,  the 
state  initiated  a  policy  of  acquiring  maintenance  sites,  either  by  lease 
or  purchase,  and  constructing?  thereon  the  shelters  needed.  To  date, 
some  194  sites  have  been  acquired,  61  by  lease  and  133  by  purchase  or 
special  use  permit ;  the  total  investment,  exclusive  of  shops  and  office 
buildinfrs,  amountinp:  to  $633,700.  While  the  investment  is  considerable, 
it  usually  docs  not  exceed  the  rental  cliarjre  for  these  accommodations 
capitalized  at  five  per  cent,  and  in  addition  assures  a  hinrher  type  of 
labor  and  protection  for  equipment. 

The  site,  ordinarily  one  acre  in  area,  is  fenced  and  a  plot  reserved 
about  the  cottajrc  which  is  planted  to  lawn,  trees  and  shrubbery.  The 
.standard  foreman's  cottage,  consistin<j:  of  four  rooms,  l)ath  and  base- 
ment, cost  between  $3,000  and  $3,500.  Its  rental  is  based  on  a  yearly 
depreciation  of  four  per  cent,  plus  upkeep.  "Where  the  number  of 
laborers  .justifies,  a  standard  buukhousc,  consisting.'  of  livin<;  room, 
kitchen,  sleepinir  quarters,  toilet  and  shower,  is  constructed  at  a  cost 
of  approximately  $2,000,  no  rental  being  charged  for  its  u.se. 

Standard  truck  .sheds,  ranging  in  size  from  60  feet  to  100  feet  in 
length  l)y  30  feet  in  width,  are  constructed  of  galvanized  iron  sheeting 
over  a  su1)stantial  wooden  framework,  with  concrete  tloons,  wash  racks, 
pits,  sink,  toilet  and  liglits,  at  a  cost  of  $25  per  lineal  foot. 

]\Iaintenance  stations,  disbursinir  daily  fifty  gallons  or  more  of  gas- 
oline, are  ecpiii)ped  with  a  five-gallon  gas  pump  and  standard  oil  shed, 
which  not  only  reduces  hazard  but  effects  a  saving  in  labor  aiul  sup- 
plies as  well. 

It  is  hoped  to  eventually  secure  and  improve  maintenance  sites  at 
all  important  working  centers,  as  the  increa.sed  morale  of  the  men, 
protection  afforded  equipment,  and  the  accessibility  of  both  in  times 
of  emergency  amply  justify  the  continuance  of  this  policy. 


District  VIII   maintenance  Station  at   Pulowalla,  KlverslUe  County. 
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Saow  removal  with  rotary  plow  on   State  Highway. 


Snow  slide    in   Sonora   Pass,   Tuolumne   County,   July,    1927. 
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Bank   proteciinn    with   (diun-tf    tetrahedrons,    Santa    Clara    River   in    Ventura   Count i 


Ltank   protection   with    railroad   rail    tetrahedrons,    near   San    Kelipe    Uridge 
in  Imperial  County. 
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LIGHT  OIL  TREATMENTS 

In  1926  some  60  per  ci-nt  of  the  roads  maintained  were  either  crraded 
earth,  or  crushed  roek  and  <j:ravel  surfaced.  Under  fast  heavy  traflie 
the  deterioration  of  these  roads  \vas  rapid  and  tlie  dust  nuisance  very 
acute.  Tiider  these  conditions  any  reasonable  method  of  maintenance 
which  eliminated  dust  and  conserved  the  material  was  clearly  eco- 
nomical. Encouraged  by  the  state  of  Oregon's  success  in  the  use  of 
light  oils  under  similar  conditions,  we  began  treating  our  crushed  rock 
and  gravel  surfaces  with  heavy  fuel  oils,  containing  60  to  70  per  cent 
of  80-degree  penetration  asphalt.  Three  grades  were  used,  being  classi- 
fied in  accordance  with  their  respective  vi.seosities,  as  light,  medium, 
and  heavy.  Ijight  fuel  oil  is  .specified  as  having  a  viscosity  range  of 
10  to  25  Engler  at  122  degrees  F.,  medimn  25  to  45,  and  heavy  45  to 
80  degrees. 

Two  methods  prevail,  the  penetration  as  used  in  Oregon  on  tightly 
bound  roads,  and  the  mix  or  turnover,  a  development  of  our  own,  for 
roads  loosely  bound  due  to  lack  of  .suitable  binder  and  where  the  co.st 
of  the  additional  oil  necessary  in  this  method  is  less  than  the  importa- 
tion of  binder  used  in  conjunction  with  the  penetration.  A  brief 
description  of  both  methods  follows : 

Penetration  method.  On  crushed  gravel  or  stone  roads,  tightly  bound, 
the  surface  rock  is  exposed  with  a  power  broom.  Light  fuel  oil  heated 
to  between  150  degrees  and  200  degrees  F.  is  applied  with  a  pressure 
distributor  at  the  rate  of  one-fourth  gallon  per  square  yard  of  surface 
treated,  and  allowed  to  penetrate.  The  period  of  penetration  varies 
from  six  to  twenty-four  hours,  depending  on  the  tightness  of  the  base. 
Penetrations  secured  vary  from  one-half  inch  to  one  inch.  While  the 
top  is  slightly  sticky,  a  second  application  of  one-fourth  gallon  per 
square  yard  of  heavy  fuel  oil  is  made,  the  free  oil  not  taken  up  by  the 
base  being  screened  with  clean  roek  or  pea  gravel  three-fourths  inch 
to   one-eighth  inch   in  size.      Experience,   however,   demonstrates  that 


Woven  wire  and  brush  bank  protection  work,  Santa  Ana  River  in  Orange  County 
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better  results  are  secured  by  niakinj;  one-half  infh  the  maximum  size 
of  the  rofk.  Inasmuch  as  this  cover  material  is  for  the  protection  of 
traffic,  the  amount  varies  with  the  conditions  encountered.  I'sually 
100  to  120  tons  per  mile  arc  sutlicient,  but  where  it  is  necessary  to  imme- 
diately carry  travel  over  the  new  work,  120  to  KiO  tons  arc  required. 

The  public  appreciation  of  this  type  of  surface  is  very  emphatic,  but 
its  popularity  would  rapidly  wane  were  not  a  stringent  control  exer- 
cised during  the  period  of  oiling.  Travel  is  detoured  where  possible, 
or  the  road  oiled  in  widths  permitting  of  two-way  traftic.  On  nar- 
rower roads  with  light  traffic,  controls  are  established  at  convenient 
intervals,  allowing  one-way  travel.  On  similar  roads  with  heavy  traffic, 
each  application  of  oil  is  covered  with  screenings.  Warning  signs  are 
also  placed  along  and  some  distance  each  side  of  the  work,  with  watch- 
men to  stop  and  warn  traffic. 

The  success  of  the  above  method  is  predicated  upon  the  assumption 
that  the  treatment  be  applied  to  a  stable  base,  founded  on  a  compact 
and  well  drained  subba.se.  Since  the  oil  treatment  does  not  add  strength 
to  the  surface,  treatments  applied  on  thin  ba.se,  or  poorly  drained 
sections  are  doomed  to  failure.  Oil  treatments  will  not  withstand 
concentrated  iron  tired  traffic,  nor  the  disintegrating  effects  of  cleated 
tractors.  Nearly  800  miles  of  this  type  have  been  constructed  at  an 
average  cost  of  9i  cents  per  scpiare  yard.  This  cost  includes  labor, 
equipment  rentals,  supplies  and  materials. 

It  has  been  our  experience  that  maintenance  is  necessary  on  this 
type  immediately  following  construction,  as  there  are  bound  to  occur 
spots  where  the  surface  dust  has  not  been  entirely  removed  and  the  oil 
does  not  penetrate  into  the  ba.se.  In  the.se  places  the  oil  peels  off  under 
traffic  and  patching  is  required  at  once.  Two  methods  of  patching  are 
used:  shallow,  involving  sweeping,  painting  and  covering  with  screen- 
ings, and  deep  jiatching,  where  a  premix  of  rock  and  oil  are  used,  the 
rock  being  graded  from  coar.se  to  fine,  the  oil  in  both  cases  being  similar 
to  that  used  in  the  treatment.  Wliere  the  latter  method  is  used,  mate- 
rials are  stocki)i]e(l  at  convenient  intervals  and  a  small  concrete  mixer, 
mounted  on  rubber  tires,  is  moved  from  stock  i)ile  to  stock  pile.  Our 
present  experience  with  the  penetration  type  would  indicate  that, 
under  the  most  favorable  conditions,  retreatment  will  be  recpiircd 
within  three  years;  al.so,  that  in  coastal  sections  with  heavy  rainfall, 
the  tracking  of  clays  over  these  surfaces  in  conjunction  with  the  rain- 
fall and  traffic  is  apt  to  emidsify  the  light  oil.  In  these  sections  an  oil 
of  heavier  asphalt  content  would  no  doubt  prove  desirable. 

The  cheapness  of  oil  treatment  has  made  possible  the  improvement 
of  roads  which  under  normal  circumstances  woidd  have  been  postponed 
to  some  time  in  the  future.  The  elimination  of  diist  with  its  attendant 
discoloration  of  the  roadside  foliage,  and  the  resultant  smooth  hard 
surface  has  added  much  to  the  enjoyment  and  appreciation  of  our 
natural  scenic  roads,  and  while  there  is  a  certain  discomfort  experienced 
(luring  the  i)eriod  of  its  treatment,  the  motorists  have  been  more  than 
comi)ensate(l  by  the  final  results. 

Mixinff  method.  This  method,  wliih'  necessitating  more  oil,  jjrcsents 
less  interference  to  traffic.  The  ba.se  is  first  .scarified  to  a  uniform 
depth  of  three  to  four  inches,  then  harrowed.  After  harrowing,  one- 
half  the  width  of  the  road  is  covered  with  oil  of  medium  or  hea^•y 
viscosity,  heated  to  between  loO  degrees  and  200  degrees  F.,  and  applied 
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■with  a  pressure  distributor  at  the  rate  of  approximately  one  and  one- 
lialf  gallons  per  square  yard  of  surface  treated.  Iinincdiately  after 
oiling  the  road  is  again  harrowed  to  prevent  the  oil  picking  up  on  the 
equipment  doing  the  mixing.  Power  graders,  or  tractor-drawn  graders, 
starting  at  the  center,  grade  the  material  in  a  windrow  to  the  edge  and 
back  again  to  center,  the  operation  continuing  until  uniformity  of  mix 
is  secured,  when  it  is  bladed  into  place. 

Analysis  of  samples  taken  from  mix-method  roadways  shows  that  the 
same  general  principles  govern  these  mixes  as  control  asphaltic  pave- 
ments. The  principal  ditference  appears  to  be  in  the  bitumen  required 
for  binding  purposes.  Apparently  the  amount  of  fuel  oil  required  is 
about  three-fourths  the  quantity  of  asphalt  that  would  be  used  for  the 
same  grading.  So  long  as  the  correct  amount  of  oil  is  used,  it  appears 
that  wide  variations  in  grading  may  be  tolerated.  Successful  bitumi- 
nous surfaces  have  been  produced  by  the  mixing  method  where  the 
material  varies  from  silt  to  crushed  gravel. 

An  empirical  formula  has  been  developed  which,  while  not  appli- 
cable to  porous  or  absorbent  materials,  such  as  cinders  or  lava,  appears 
to  give  consistent  results.  The  formula  is  P=.015a-|-.03b-|-.l'7c.  In 
which  "P"  is  the  per  cent  of  oil  required,  "a"  the  per  cent  of  metal 
retained  on  the  10-mesh  sieve,  "b"  the  per  cent  of  the  metal  passing 
10-mesh  and  retained  on  the  200-mesh,  and  "c"  the  per  cent  of  material 
passing  the  200-mesh  sieve. 

As  the  stability  of  the  surface  is  entirely  dependent  upon  the  asphaltic 
content  a  further  gauge  was  developed  known  as  the  stain  test.  The 
material  for  the  test  is  taken  from  the  finished  roadway,  the  sample 
warmed,  and  the  material  passing  the  10-mesh  sieve  reserved  for  the 
test.  The  heated  mixture  is  then  dumped  in  a  pile  on  the  center  of  a 
sheet  of  white  typewriter  paper,  the  sample  leveled  to  a  thickness  of 
about  one  inch,  and  another  sheet  of  paper  is  placed  on  top.  A  block 
of  wood  two  inches  thick  is  then  placed  on  top  of  the  paper  and  five 
blows  struck  with  a  two-pound  hammer,  falling  freely  for  a  distance  of 
about  one  foot.  The  two  papers  are  then  removed  from  the  asphaltic 
mixture  and  the  stain  produced  indicates  the  relative  amount  of  oil  in 
the  sample.  Satisfactory  mixes  will  produce  a  light  yellowish  brown 
stain  in  which  the  impression  of  the  individual  sand  particles  may  be 
distinguished  and  which  is  not  blurred  or  blotched.  A  heavy  stain 
indicates  the  presence  of  excess  oil,  which  is  not  only  uneconomical,  but 
causes  displacement  under  traffic. 

Some  450  miles  of  the  mixed  type  of  surface  has  been  laid  at  an 
average  cost  of  13  cents  per  square  yard  for  a  three-inch  loose  thickness, 
which  cost  includes  labor,  oil  and  supplies.  The  results  experienced 
would  indicate  that  wider  favorable  conditions  of  drainage  this  type 
of  surface  will  successfully  carry  vehicular  traffic  up  to  one  thousand 
machines  daily  for  a  period  of  three  or  four  years  before  retreatment 
is  necessary.  Failure  at  that  time  may  be  indicated  either  by  a  raveling 
of  the  surface  or  disintegration  of  the  base.  In  the  former  case  a  light 
surface  application,  covered  with  .stone  chips  should  prove  adequate, 
while  mixing  with  additional  oil  is  desirable  in  tlie  latter. 

Maintenance  is  very  similar  to  that  performed  on  the  penetration  sur- 
faces, except  that  rolling  or  distortion  occasioned  by  an  excess  of  oil  is 
removed  through  scarifying  and  the  surplus  oil  taken  up  by  adding 
additional  material,  remixing  and  blading  to  place. 
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General.  As  our  oarly  efforts  were  confined  almost  entirely  to  exist- 
inj?  surfaces,  each  method  of  treatment  had  a  very  definite  fiehi.  Thus 
we  find  at  the  end  of  1927  the  mileajre  of  penetration  laid,  to  be  some 
three  times  that  of  the  mix,  and  that  the  latter  type  was  confined  larjrely 
to  desert  and  mountainous  sections  where  the  formation  was  mainly 
^'ranitic.  However,  the  successful  application  of  mixing  to  new  sur- 
faces, either  in  place  on  the  road,  or  as  a  plant  mix  at  the  j)oint  of 
material  production,  is  rapidly  reducin<2:  this  lead. 

While  the  results  obtained  have  on  the  whole  been  very  successful, 
providinpr  a  smooth  hard  dustless  surface  reseml)lin<r  jnivement,  the 
public  should  realize  this  is  oidy  a  type  of  maintenance  and  not  a  sub- 
stitute for  pavement.  The  savin*;  in  maintenance  is  {generally  reflected 
in  that  of  material  alone,  thou<;h  under  certain  conditions  this  type  will 
postpone  the  need  of  reconstruction  for  a  considerable  period.  To  date 
some  1240  miles  of  roads  have  been  treated  with  light  oils,  using  some 
12,200.000  gallons  of  oil.  The  following  table  gives  in  detail,  the  type 
and  mileage  laid  each  year  by  the  various  districts: 

DUST  PALLIATIVE 

]\Iany  of  our  recreational  roads  are  graded  earth  with  dust  conditions 
not  ])articularly  objectionable  under  light  traffic.  The  increasing  poini- 
larity  of  these  routes,  however,  has  resulted  in  a  heavy  traffic  under 
which  the  dust  has  become  not  only  objectionable,  but  hazardous  as  Avell. 
To  meet  these  conditions,  light  fuel  oil  of  18  degree  to  21  degree  Baume 
gravit}^  containing  40  per  cent  to  45  per  cent  of  80  degree  penetration 
a.sphalt  is  applied  cold  with  a  power  distributor  at  the  rate  of  one- 
sixteenth  gallon  to  one-ninth  gallon  per  square  yard  of  surface  treated. 
Two  or  three  such  applications,  depending  on  the  volume  of  traffic,  are 
necessary  during  the  summer  period. 

During  the  i)ast  two  seasons  both  the  light  and  medium  grade  fuel 
oils  have  been  used  for  this  i)uriiose  with  mai'ked  success.  The  api)lica- 
tion,  usually  one-fourth  gallon  to  the  s(|uare  yard  of  snirface  treated,  is 
made  before  the  road  is  entirely  dried  out  and  after  the  base  has  been 
swept  with  a  power  broom.  Any  surplus  oil  not  immediately  taken  up 
by  the  ba.se  is  covered  with  the  road.side  material.  The  surface  is  then 
maintained  as  long  as  possible  as  a  sealed  surface.  When  disintegra- 
tion begins,  as  indicated  by  ])ot  holes,  the  surface  is  lightly  scarified  and 
dragged  smooth.  With  the  heavier  oils  not  more  than  two  applications 
are  necessary  the  first  season,  and  but  one  the  succeeding  seasons,  as  a 
considerable  amount  of  the  oil  remains  in  the  surface.  Several  years 
of  this  treatment  should  result  in  very  satisfactory  oiled  earth  roads. 

Oiling  of  this  type  has  been  i)erformed  by  the  following  districts: 
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Diatrict 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 


MUea 

Amount 

"2T2 
146.0 

% 

4.545 
27.769 

"""'s'o 

72.3 

4.4 

11.0 

'"4'6«.3 

20.62(t 

y,50 

3,300 

108.8 

"2Y,873 

G— 63390 


374.7  $84,740 
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OIL  TREATED  SHOULDERS 

A  low  shoulder  or  rut  along  the  edge  of  the  pavement  is  a  constant 
source  of  danger  to  traffic  and  a  never-ending  annoyance  and  expense 
to  the  maintenance  organization. 

Every  eff'ort  is  made  to  keep  the  slioulders  flush  with  the  pavement, 
but  with  only  fair  success.  Earth  dusts  up  and  blows  away  when  dry 
and  ruts  immediately  when  wet.  Sand  is  very  unstable  and  the  rock 
in  waterbound  material  breaks  loose  under  traffic  and  can  not  be 
repaired  satisfactorily  except  by  reworking  the  entire  shoulder.  Oil 
treatment  of  the  shoulder  material  is  a  somewhat  expensive  type  of 
betterment  and  requires  excellent  maintenance  but,  so  far,  is  the  only 
solution  of  the  problem  that  renders  good  service. 

Sandy  shouklers  are  treated  by  blading  off  the  top  two  inches  and 
api:)lying  one  gallon  of  medium  fuel  oil  to  the  scpiare  yard  of  surface. 
The  oil  is  mixed  in  by  iiarrowing  thoroughly.  The  top  two  inches  is 
then  bladed  back  and  another  gallon  of  fuel  oil  i)er  square  yard  is 
applied  and  harrowed  in.  A  drag  is  then  worked  along  the  shoulder 
until  the  material  is  thoroughly  set  and  compacted. 

Well  bound  rock  shoulders  are  sealed  by  the  application  of  a  tack 
coat  of  one-quarter  gallon  per  .square  yard  of  light  fuel  oil  after  the 
surface  has  been  swept  clean  of  dust  and  the  rock  exposed.  After  the 
tack  coat  has  penetrated,  the  .shoulder  is  brought  up  flush  to  the  pave- 
ment with  clean  rock  and  road  oil,  having  90  per  cent  to  95  per  cent  of 
80  degree  penetration  asi)halt,  is  apjilied  at  the  rate  of  three-eighths 
gallon  per  square  yard  of  surface  and  covered  with  clean  screenings. 

Loo.se  rock  shoulders  are  mixed  with  medium  grade  fuel  oil  following 
the  mixing  method  as  developed  for  oil  mix  road  surfaces,  detailed 
under  "Light  Oil  Treatments"  in  this  report.  Shoulders  are  treated 
for  a  width  of  two  to  five  feet,  dejx'nding  on  traffic  needs  and  funds 
available,  particular  attention  being  given  shoulders  along  the  older 
fifteen-foot  pavements. 

Considerable  extension  of  this  betterment  work  is  proposed  during 
the  next  biennium.  The  following  table  shows  the  mileage  already  so 
improved  and  the  amount  proposed  in  the  various  districts: 

Proposed  for 
Treated  to  next   biennium 

District  date  miles  nxiles 

I 24  13.7 

II      35  80.0 

III 13  98.6 

IV—                                  ___            7  35.1 

V          _   _            __        1 36  16.0 

VI                                         65  220.0 

VII 7  63.6 

VIII n  121.3 

IX S                                       

X.. 20  98.0 

Total 226  696.2 

SNOW   REMOVAL 

Approximately  IS  per  cent  of  the  state  highway  mileage  is  within  the 
area  of  snow  fall.  On  40  per  cent  of  this  distance  (»r  about  OOO  miles,  the 
fall  is  light  or  is  removed  by  special  equijiment  .so  that  the  road  is  open. 
The  balance  of  the  mileage  is  on  sea.sonal  or  recreational  routes,  and 
there  is  very  little  traffic  demand  or  ju.stifieation  for  .snow  removal.  We 
do,  however,  prolong  the  use  and  hasten  the  opening  of  these  seasonal 
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Slide  removal  by  hydiiiulickintj,  in  Humboldt  County. 


I>islrict   HI   Mainlciianco  Station   at  Marysville. 
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State  Highway  in  Dublin  Canyon  in  Alameda  County. 


State   Highway   at   OrtoKR   Hill    In   Santa    Ilarbara   County. 
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state  Highway  in  El  Dorado  County  being  constructed  by  United  States  Bureau 
of  Public  Roads  with  Forest  Highway  Funds. 


ConsUuctiiig   oil   treated   rocli  surfacing   in   Imperial   County. 
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routes  by  snow  removal  consistent  with  the  demands  of  traflBc.  Under 
this  classification  are  those  routes  leading  from  the  foothills  over  the 
"high  Sierra"  passes,  to  the  sparsely  settled  regions  to  the  eastward. 
It  is  probable  that  at  some  time  the  demands  of  traffic  developed  by  the 
future  improvement  of  these  routes  will  require  that  snow  removal  be 
undertaken  on  tlie  more  important  routes,  however,  any  removal  in 
these  regions  must  be  well  conceived  and  executed  due  to  the  possible 
fatal  consecpiences  attending  even  a  partial  failure. 

Where  the  demand  exists  on  eitlier  main  line,  cross  valley,  or  lateral 
routes,  equipment  is  stationed  at  strategic  points  and  crews  assigned 
for  its  operation.  The  equipment  in  general  consists  of  trucks  and 
crawler  tyi)e  tractors,  operating  either  push  or  rotary  plows,  amplified 
where  neee.ssary  with  the  routine  maintenance  equipment  such  as 
tractors  and  blade  graders. 

In  areas  of  heavy  snowfall,  operations  begin  with  the  .snow  and  con- 
tinue until  the  road  is  cleared.  Trucks  operating  straight  21-inch 
blade  plows  uiuler  speeds  of  5  to  lo  miles  per  hour  are  very  effective 
for  snow  up  to  a  depth  of  12  inches;  for  greater  depths,  depending  on 
conditions  of  drift,  either  the  tractor  ojierated  push  or  rotary  i)low  is 
desirable.  The  following  tabulation  indicates  the  locations  where  nor- 
mal snow  conditions  are  encountered  together  with  the  ecpiipment 
a.ssigned  and  cost  of  removal  during  the  1927-1928  winter  season : 

The  various  mountain  summits  which  are  blocked  by  snow,  with 
their  elevation  and  normal  date  of  closing  and  opening,  are  as  follows: 


MOUNTAIN  SUMMITS 


Routo 

Ixical  name  of  highway 

Name  of  summit 

Elevation 

Approximate  closed  period 

29 

6,300     December  15  to  February  15 

25 

YubaPaSB 

•6,700    

37 

Auburn  road 

7,018  1   November  I  to  Mav  1 

37 

Dog  Valley  grade 

6.500  !  December  1  to  March  1 

11 

Placervillc  road 

Markleovillc  road 

7,050      November  1  to  Mav  1 

23 

Luther  P:im       

7.350     October  15  to  Mav  15 

34 

8.600      October  1  to  .June  1 

24 

Calaveras  Big  Tree«  road 

Kbbitta  Pass 

8,800      October  1  to  June  1 

13 

9.624     September  15  to  July  1 

40 

Tioga  road... 

Tioga  Paas 

9.94 1     Seotcmber  1  to  July  16 

*  The  Yuba  Paas  was  closed  only  a  few  da>-s  during  the  season  of  1927-28.  It  is  planned  to  keep  this  pass  open 
except  during  unusually  severe  winters.    This  paas  is  not  a  st«t«  highway  route. 

PAVEMENT  STRIPING 

From  a  modest  beginning  on  curves  as  a  safety  measure,  we  are  today 
maintaining  traffic  stripes  on  some  715  miles  of  ])avement  due  to  its 
effective  aid  in  the  safe  and  expeditious  movement  of  traffic.  Added 
to  this  is  a  considerable  mileage  of  recently  constructed  pavement 
wherein  the  longitudinal  construction  joint  serves  as  a  permanent 
marking. 

Pavements  are  marked  into  ten  foot  traffic  lane-s  by  six  inch  paint 
strijx's,  usually  wjiite.  orange,  or  black  in  color,  the  latter  being  used 
exclusively  on  concrete  pavements.  While  white  excels  in  visibility, 
orange  is  occasionally  used  where  black  pavements  are  inclined  to  fat- 
ness, due  to  its  greater  effective  period  of  coverage.  The  white  and 
orange  paints  are  lacquers  applied  under  pressure  with  a  hand  i)ro- 
pelled  spray  machine  at  the  rate  of  12  to  16  gallons  per  mile  of  stripe. 
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Wire  mesh  and   roik  .sl(ii)i-  pioUcUoii,   Big  Tujunga   Wasli   in   Li.s   Anmks   County. 


Traffic  stripes  on  Slate  Highway  In  San  Mateo  County,  near  Cypress  Kawn  Cemerery. 
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For  sprayinjr  operations  tliis  paint  will  recpiire  one  gallon  of  thinner 
to  every  five  «rallons  of  hu'<|uer.  The  black  stripe  is  either  "D"  {jrade 
or  petrolastie  asphalt,  MJiieh  is  oeeasionally  covered  Avith  small  sized 
o:ravel  at  tlie  rate  of  four  tons  per  mile.  This  rock  coverap:e  ])roduc('s 
a  raised  stripe  which  is  es])ecially  effective  on  wet  ni<;hts  when  a  strong 
glare  is  reflected  from  tlie  film  of  water  covering  the  pavement.  In 
point  of  wear  the  asphalt  is  far  sui)erior  to  the  laccpiers,  which  recpiire 
renewal  every  six  to  eight  months.  While  a  careful  laboratory  analysis 
is  made  of  all  paints  i)urchased,  the  results  are  not  always  an  accurate 
indication  of  their  wear  or  coverage. 

While  the  multiple  zoning  of  pavements  is  admittedly  an  aid  in  the 
control  and  regulation  of  traffic,  much  of  its  benefit  can  be  lost  through 
the  careless  disregard  of  its  tenets  by  slow  moving  traffic  usurping  the 
inner  or  fast  traffic  lanes.  Again,  on  multiple  zone  pavements,  traffic 
peaks  in  either  direction  may  recfuire  and  should  have  the  right  to  use 
all  lanes  not  recjuired  by  the  ojiposing  traffic.  These,  however,  are 
points  requiring  special  regidation  which  will  surely  follow  a  better 
under.staiuling  of  the  traffic  flow  ])roblem. 

WARNING  AND  DIRECTIONAL  SIGNS 

IJy  agreement  all  directional  signs  on  state  highways  are  erected  and 
maintained  at  the  expense  of  the  two  state  automobile  associations  and 
warning  signs  are  erected  either  by  the  Division  of  Highways  or  by  the 
a.ssociations  at  -state  expense.  It  is  the  aim  to  limit  the  use  of  the  high- 
ways to  signs  of  this  character  only,  standard  in  design  and  as  far  as 
practicable,  located  so  that  their  effectiveness  and  benefit  to  the  public 
will  not  be  impaired. 

Warning  Signs.  Warning  signs  are  placed  at  all  railroad  grade 
cro.ssings  and  curves  where  the  vision  is  impaired  or  the  change  in 
direction  is  abrupt.  The  signals  in  vogue  at  railroad  crossings  include 
the  crossing  illumination;  the  alternate  heavy  diagonal  white  i)aint 
strij)e  and  the  words  "R.R.  XIXG"  si)aced  on  the  pavement  at  .lO  foot 
intervals  for  .'300  feet  each  side  of  the  crossing;  the  electric  or  gas  o])er- 
ated  flashing  signal ;  and  the  ])articularly  effective  large  illuminated 
sign  susi)en(led  either  side  of  the  crossing,  some  12  feet  above  the  i)ave- 
ment,  bearing  the  notation  "RXR. "  In  addition  to  these,  many  wig- 
wag signals  have  been  installed  by  the  raili-oad  companies,  upon  o\ir 
representation. 

At  curves  the  standard  warning  consists  of  either  a  six  or  eight  inch 
diameter  red  reflecting  bidl's-eye  or  a  batfei-y  of  nine  bull's-eyes  of 
three  inch  diameter,  both  types  being  readily  visible  some  (500  feet 
distant.  These  signs  are  undoubtedly  an  aid  to  the  careful  driver,  and 
to  a.ssure  greater  effect ivenes.s  and  observance  are  placed  oidy  at  points 
of  actual  necessity. 

Arterial  Stops.  While  if  is  true  the  installation  of  ai-ferial  sfoj)  signs 
have  in  some  instances  been  overly  ambitious,  the  soundiu'ss  of  the 
measure  itself  is  best  confirmed  by  their  general  observance.  Early  in 
1927,  the  Division  of  Highways  undertook  to  interest  the  various 
counties  in  their  installation  at  important  roads  intersecting  the  high- 
way as  means  of  safely  exi)e(liting  traffic.    County  officials  were  advised 
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of  tlie  roads  proposed  to  be  signed  and  provided  with  copies  of  statutes 
governing  their  adoption.  The  response  has  been  general  and  a  great 
deal  done  to  imi)rove  traflfic  conditions. 

United  States  Ilighicaya.  To  aid  interstate  traffic  having  a  definite 
objective  in  view,  a  committee  appointed  by  the  United  States  Secre- 
tary of  Agriculture  at  the  request  of  the  American  A.s.sociation  of  State 
Highway  Officials  selected  certain  routes  within  tlie  state  system,  based 
on  their  directness  and  safety,  to  be  designated  as  United  States  High- 
ways.   About  2707  miles  of  highways  were  so  designated. 

The  uniform  signing  of  these  routes  was  undertaken  by  and  at  the 
expense  of  the  two  state  automobile  associations.  On  September  first  of 
this  year  some  45  per  cent  of  the  work  had  been  accomplished,  involving 
the  placing  of  2422  shield  nuirkers  and  4;}9  warning  or  caution  signs. 
This  work,  which  has  been  performed  in  a  most  efficient  and  workman- 
like manner,  will  be  completed  by  September,  1929. 

ROADSIDE  ACTIVITIES 

The  <U'velo])meiit  and  imi)rovement  of  the  traveled  way  has  gradually 
directed  i)ublic  attention  to  the  necessity  of  adopting  a  similar  program 
on  the  remaining  area  of  our  rights  of- way.  This  improvement  both 
for  esthetic  and  economic  rea.sons  has  to  date,  in  addition  to  tree  plant- 
ing, included  removal  of  grass  and  brush  growths  constituting  fire 
hazards,  the  eradication  of  obnoxious  weeds,  together  with  a  com])ara- 
tively  recent  program  designed  to  insure  and  imi)rove  the  natural 
beauties  of  the  roads  by  the  preservation  of  wild  ferns,  shrubbery,  and 
tree  growths.  The  activities  along  these  lines  are  su])ervised  by  the 
arboriculturist. 

Fire  Hazards.  The  elimination  of  roadside  gro\\'ths  which  constitute 
a  fire  hazard  is  becoming  increasingly  difficult,  as  conditions  vary  to 
such  an  extent  that  no  set  method  of  treatment  can  be  adojited. 

]\liles  of  state  highway  are  bordered  by  areas  so  situated  and  influ- 
enced by  climatic  conditions,  that  they  ])roduce  a  varied  as.sortment  of 
grasses  and  weeds  in  the  spring  months.  This  growth  matures  very 
rapidly  and  requires  only  a  short  jieriod  of  hot  weather  to  convert  it 
into  a  dangerous  fire  hazard.  ]>articularly  menacing  to  adjacent  prop- 
erty in  view  of  its  iiroximity  to  the  traveled  way. 

Various  methods  of  eradication  have  been  tried  out,  including  culti- 
vation, mowing,  .scything,  spraying  with  oils  and  chemicals,  and  burn- 
ing. Of  these,  burning  api)ears  most  effective  though  considerable  risk 
attends  its  oi)eration  and  the  resulting  appearance  is  anything  but 
attractive.  During  the  present  year  some  682  miles  of  roadsides  were 
bnrnefl  over  by  our  maintenance  crews  in  certain  locations  under  the 
direction  of  rangers  from  the  Division  of  Forestry,  Department  of 
Natural  Resources,  at  an  average  cost  of  sf'.Ki  per  mile.  Of  this  amount 
some  twent.v  per  cent  represents  cooptM-ation  furnished  by  adjacent 
property  owners  directly  benefited  })y  this  burning.  Through  careful 
liandling  but  six  small  fires  resulted  from  these  ojierations. 

On  the  .southerly  portion  of  the  Kidge  Koute  the  entire  liighway  right 
of  way  for  a  distance  of  29  miles  was  cleared  of  a  heavy  growth  of 
brush  and  gra.s.s  at  a  cost  of  approximately  $15,000.     However,  the 
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recent  destructive  fire  in  that  region  demonstrated  that  even  an  80  foot 
fire  break  is  not  effective  on  windy  days. 

The  following  tabulation  will  afford  an  idea  of  the  burning  operations 
throughout  the  state : 

BURNING  OPERATIONS  ON  STATE  HIGHWAY  RIGHTS  OF  WAY  JANUARY  TO  JULY,  1928 


District 

MUes 

Cost  to 
state 

Cost  to 

property 

owners 

(estimated ) 

Average 

cost  per 

mile 

state  share 

Areas  burned  from  fires 
beyond  control 

I 

33  7 

44  4 

85  4 
60  3 
21  5 
80  5 

113  07 
95  7 
33  0 
64  67 

$1,218  00 

2,612  00 
3,311  56 
2,469  00 
722  37 
2.209  06 

3,750  00 
3,458  00 
1,192  57 
1,907  83 

$120 

100 

200 
1.200 

250 
2.200 

25 

100 

0 

375 

$36 

59 
39 
41 
34 
27 

33 
36 
36 
30 

2  fires  burned  possibly  3  acres  of  cut- 

II 

over  brush  land 

Ill 

IV 

50  small  black  walnut  trees 

V 

VI 

Possibly    100    acres    brush    land,    no 

•VII 

material  damage 

•vin 

IX 

X 

No  damage 
No  damage 

Subtotals 

•VII 

632  24 
29  0 

$22,850  89 
15,000  00 

$4,570 

$36 
$517 

• 

Totals 

661  24 

$37,850  89 

•  In  District  VII  an  additional  29  miles  on  the  Ridge  route  is  being  cleared  at  an  expenditure  of  $15,000. 

•  In  District  VIII  most  of  the  mileage  was  cleared  by  cutting  and  blading  rather  than  burning. 

While  the  area  burned  has  undoubtedly  proved  of  immen.se  benefit 
to  the  adjacent  property  owners,  the  blackened  road.sides  are  not  invit- 
ing to  the  motorists.  During  the  coming  biennium,  it  is  planned  to 
mow,  rake,  and  burn  the  valley  roadsides,  removing  the  growth  adjacent 
to  the  fence  lines  either  by  hand  scything  or  burning,  depending  on 
our  ability  to  properly  protect  roadside  trees  during  the  operation. 

In  the  foothill  sections  where  fires  from  the  rank  growth  menace  the 
adjacent  grazing  or  pasture  land,  early  burning  will  be  resorted  to. 

Consideration  is  also  being  given  to  early  spring  spraying  of  roadside 
growths  with  non-j)oisonous  chemicals  Avhich  dry  the  plant  and  hasten 
the  period  of  burning.  This,  however,  due  to  its  cost,  will  be  tried  out 
only  where  conditions  preclude  less  expensive  methods. 

Obnoxious  weeds.  The  control  of  obnoxious  weeds  is  at  present 
confined  mainly  to  puncture  vine,  yellow  star  thistle,  and  mustard  weed. 
While  control  is  assured  within  the  right  of  way,  complete  eradication 
is  contingent  on  the  adoption  of  effective  measures  on  privately  owned 
property.  Since  this  has  generally  been  lacking  we  can  hope  for  no 
diminution  of  our  present  task,  as  the  agencies  of  reseeding  are  con- 
stantly at  work. 

Of  the  weeds  mentioned,  puncture  vine  is  the  most  serious  infestation 
and  the  major  share  of  our  effort's  are  directed  toward  its  control.  From 
its  original  introduction  in  the  southern  portion  of  the  state  the  spread 
has  been  rapid,  due  to  the  many  varied  and  effective  agencies  of  seed 
distribution.  Railroad  shipments  from  infected  areas  are  chiefly 
responsible,  though  the  sharp  upward  point  spines,  of  which  there  are 
several  to  each  burr,  aid  materially  in  their  distribution  by  either  auto- 
mobiles or  live  stock.  In  general,  control  is  exercised  by  applying  low 
grade  fuel  oil  (stove  tops)  with  hand  sprays  or  power  spray  machines 
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Stall'  Hif,'l)\va>,  iK-ar  Iii\  iTlmi.  in  Kl  I^orado  C'ount.\. 


Macliln»'    lliiislied    asphalt   conorele   surfafinfr,    twenty    feel   wiUe,    btlwecii    L/tnlo 
and  KamoHR.  In  Kern  County. 
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mounted  on  li^ht  trucks,  or  by  hociiifr  and  scrajiinp:  once  a  week  and 
burninfr  the  plants  cut  out. 

Tlie  followinjr  formula  has  been  found  most  satisfactory  and  econom- 
ical for  power  macliine  applications: 

Stove  distillate,  2")  dcfjree  to  130  degree  Baunu; 44  gals. 

Caustic  soda 1   to     4  lbs. 

Fuel  oil  (crank  case  drainings  are  suitable) 6  gals. 

Water    50  gals. 

Note — Hold  constantly  in   emulsion   by  mechanical   agitation   while 

spraying. 

During  the  1928  growing  season  $8,813.39  was  expended  in  i)uncture 

vine  control,  by  the  various  districts  as  follows : 

District  I $0  00 

Distrift         II 580  00 

District       III G32  K2 

District       IV 0  00 

District  V 2(50  00 

District        VI 4.590  05 

District      VII 1.255  S2 

District    VIII 1,400  07 

District       IX 0  00 

District         X 133  83 

$8,813  39 

This  sum  exceeds  the  1927  expenditure  by  $591. 

The  work  of  i)uncture  vine  control  has  been  carried  on  throughout 
the  state  in  close  cooperation  with  the  State  Department  of  Agriculture, 
and  the  respective  county  horticultural  commissioners. 

In  addition  to  the  "yellow  star"  numerous  other  species  of  thistles 
are  found  within  the  right  of  way  and  conti-olled  by  either  mowing  or 
hand  cutting  the  plants  ])rior  to  seed  maturity. 

Considerable  success  has  also  been  had  by  treating  this  growth  with  a 
nonpoisonous  commercial  weed  killer  which  is  sprayed  on  the  green 
I^lant  and  carried  to  the  root  system.  Effective  kills  have  been  made 
using  a  spray  composed  of  water  and  3  per  cent  of  the  weed  killer 
applied  at  the  rate  of  one-eighth  to  one-tenth  gallon  i>er  s(|uare  yard 
of  surface  treated.  Due  to  the  corrosive  action  of  the  chemical  s])ecial 
spraying  e(|uii)ment  is  necessary. 

Roadside  Trcatme7ils.  Widespread  interest  now  shown  in  the  natural 
scenic  beauty  of  our  roadsides  has  injected  new  ideas  which  are  bound 
to  preserve  and  enhance  the  same.  The  following  measures  are  intlica- 
tive  of  the  general  procedure  which  is  being  followed  in  this  work: 

1.  In  daylighting  a  road,  bi-ush  or  trees  are  not  cut  on  the  upjier  side 
of  the  road  where  tlie  cut  bank  itself  ])revents  visibility.  Excei)ti()n  is 
made  in  locations  of  heavy  rainfall  where  ac<'omi)anying  winds  might 
dislodge  trees,  causing  damage  to  roadway  or  hazard  to  traffic. 

2.  Trees  on  the  lower  side  of  road  are  cut  only  when  pruning  will  not 
give  the  desired  visibility.  Cndergrowth,  interferring  with  visibility, 
is  removed;  the  extent  of  this  removal  to  be  a  minimum. 

3.  All  tree  and  brush  cutting  is  done  in  the  late  fall  or  during  the 
period  of  least  trafific,  and  the  slash  burned  in  time  to  allow  new 
growth  to  come  up  the  following  spring,  covering  both  scars  of  cutting 
and  site  of  burning. 
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Oil  treated  rock  surfacing  between  Colfax  and  Gold  Run  in  Placer  County. 


Multiple  box  culvert  on  State  Highway  In  Merced  County 
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4.  When  necessary  to  cut  a  tree,  the  cut  is  made  flush  with  the  p:roun(l. 
Existing?  stumps,  except  redwood  and  others  of  hirge  diameter,  are 
treated  in  a  simihir  manner. 

5.  Ferns,  flowers  and  moss  growth  on  the  cut  bank  and  along  the 
highway,  except  where  tliey  present  a  distinct  fire  hazard,  are  dis- 
turbed as  little  as  possible. 

6.  Trees,  shrubs,  and  where  conditions  and  facilities  permit,  wild 
flowers  common  to  the  locality  are  planted  along  the  fence  enclosure  of 
each  maintenance  station  as  an  illustration  of  the  state's  desire  for 
beautifying  the  highways. 

7.  The  trimming  and  pruning  of  trees  and  brush  in  each  district  are 
laid  out  and  supervised  by  a  responsible  man  as  instructed  by  the 
arboriculturist. 

8.  A  section  shall  be  selected  in  each  district,  one  mile  or  loss  in 
length,  representing  average  conditions,  and  as  soon  as  practicable, 
treated  as  outlined  above.  On  completion,  this  section  to  be  reviewed 
as  an  object  lesson  by  the  various  maintenance  foremen  in  that  district. 

9.  Where  a  distinct  fire  menace  exists,  the  traveled  waj^,  to  a  point 
on  the  cut  bank  two  feet  above  the  gutter  line,  should  be  cleared  of  all 
dry  vegetation. 

ROADSIDE  TREES 

Public  interest  in  roadside  beautification  is  best  exemplified  by  the 
fact  that  since  1920  civic  or  other  public  bodies  have  planted  some  685 
miles  of  highway  roadsides  to  trees. 

The  initial  expense  of  planting  and  maintenance  during  the  first  year 
is  borne  by  the  parties  interested,  the  trees  being  secured  at  a  nominal 
price  from  the  State  Nursery  near  Davis.  At  the  end  of  this  period 
the  state  assumes  their  entire  care,  and  replacement  in  event  of  loss. 

The  extent  of  this  responsibility  is  appreciated,  when  it  is  known  that 
some  $66,000  was  expended  during  the  past  year  for  the  care  and 
replacement  of  the  plantings,  a  sum  representing  1.2  per  cent  of  our 
maintenance  allotment. 

That  these  plantings  have  a  utilitarian  as  well  as  aesthetic  value  is 
evinced  by  the  recent  amendment  to  the  "Federal  Aid  Act,"  which 
permits  the  expenditure  of  federal  aid  money  in  the  planting  of  shade 
trees,  where,  in  the  judgment  of  the  United  States  Secretary  of  Agricul- 
ture and  the  State  Highway  Department  it  is  practical  to  plant  and 
maintain  trees  along  the  highways. 

Generally  the  trees  are  spaced  at  50-foot  intervals,  being  placed 
alternately  on  the  right  and  left  sides  of  the  roadway,  with  necessary 
elimination  for  visibility  at  crossings  and  road  intersections.  The  care 
of  these  trees  is  very  exacting  and  is  usually  assigned  to  the  individual 
foreman  in  whose  territory  they  occur.  Assisting  in  the  direction  of 
this  work  is  the  arboriculturist,  rei)orting  to  the  maintenance  engineer. 

Special  tree  watering  ecjuipment  having  a  movable  discharge  pipe 
enables  watering  to  be  done  from  the  driver's  seat,  a  tank  truck  of 
1200  gallons  usually  being  sufficient  to  water  some  thirty  to  forty 
trees.  This  watering  must  be  performed  every  four  to  six  weeks  during 
the  period  from  June  to  October.  Aside  from  irrigation  and  cultiva- 
tion many  precautions  are  necessary  for  the  protection  of  young  trees 
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aprainst  insect  pests,  damafre  by  squirrels,  jrophers,  moles,  and  loose 
stock  (li-ivcn  alonj;  the  lii<rh\vay.   The  hazard  of  fire  is  also  <;reat. 

Particular  attention  is  given  the  location  of  plantinirs  to  eliminate 
any  posNil)le  interference  with  the  ultimate  development  of  the  pave- 
ment. With  this  in  mind,  n<'\v  plantinirs  are  discouratred  on  rights  of 
way  less  than  ci»rhty  feet  wide.  On  eif:htv-foot  ri^dits  of  way  the  trees 
are  planted  between  the  cui'b  and  rif,dit  of  way  line,  thirty-one  feet  out 
from  the   pavement   center. 

As  load  clearances  re(|uire  a  clear  hcitrht  of  twelve  feet  above  the 
])avenicnt.  systematic  prunin<r  and  trimmiiifi:  are  beinjr  followed  to  pro- 
vide this  clearance  and  at  the  same  time  develop  a  symmetrical,  worth 
while  tree.  Where  power  or  telephone  lines  occur  within  ri«:hts  of 
ways  planted  to  trees,  the  tree  heiprht  is  limited  to  forty  feet  and  all 
trimmintr  for  wire  clearance  is  done  by  the  utility  company  under 
permit  and  inspection  of  the  Division  of  Ilighways. 

Observations  extending'  over  a  period  of  years  indicate  the  suitability 
of  the  followinu:  tree  species  for  the  localities  specified: 

\'alley  sections:  European  Sycamore,  California  Black  Walnut, 
Hlack  Locust,  lilue  (ium,  Ked  Oum,  Caroliiui  Poplar,  Silver  .Maj)le. 
Arizona  Ash.  N'alley  Live  Oak.  Of  these  species  the  European  Syca- 
more,   Phtck   Walnut,  Arizona   Ash.  and    lilack   Locust  are  prcferal)lc. 

Coastal  section:  Coast  Hedwood.  P]uroi)ean  Sycamore.  Hlack  Walnut, 
lilue  (lUm,  lied  (Jum,  Coa.st  Live  Oak,  Silver  Maple. 

Desert  section:  lilack  Locust,  Arizona  Ash.  Hhu-  (iuui,  Ked  (ium, 
IMack  Acacai,  Athol. 

Owing  to  the  susceptibility  of  tlie  elm  to  the  present  wides|)read 
beetle  infestation,  the  plantintr  oi'  this  species  in  any  section  of  the 
state  is  not  advisable. 

The  tree  plantinjrs  and  tlieir  dist  i-il)Uti()n  throuLrinMit  the  vai-ious 
disti'icts  are  as  follows: 


District 
District 
District 
District 
District 
District 
District 
District 
District 
District 


I. 

II. 
III- 
IV- 

V_ 
VI. 


VII. 

Vlfl. 

IX. 

X. 


Headquarters  Trees 

Kurelta 1,510 

Ueddinpr     4.125 

.Sacrani.nto     30,291 

.^an     Krancisco 16,493 

San    Luis    Obispo 10,435 

Fresno     7,896 

Los     Angeles 17,468 

San     Bt-rnardlno 27,616 

Bishop     No 

Sacramento     11,880 


Totals 


.127,713 


Miles 

6 

17.50 

S8.45 

242.30 

2.50 

5  4.65 

51.40 

142.30 

planted 

79.90 

685 


STORM   DAMAGE  AND  STORM   PROTECTION 

Tile  repair  of  extraordinary  stoi-m  damairc  and  the  removal  of  ma.jor 
slides  are  two  emergency  activities  which  test  the  resources  of  the 
maintenance  organization  each  winter  season.  The  annual  expense  of 
.such  work  amounts  to  several  hundred  thousand  dollars  without  consid- 
ering the  economic  loss  to  traHic  thi<i\igh  delays  or  the  necessity  of 
traveling  over  detour  roads. 

The  winter  sea.son  of  llt'Jd-'iT  was  unusually  severe  in  extent  of  high- 
way damage  and  value  of  .slides.  At  that  time  it  wa.s  detcrniincd  that 
a  more  intensive  policy  of  protection  work  was  re<piire<l  to  minimize 
such  losses  and  delays.  A  study  was  made  of  the  various  methods  of 
controlling  stream  erosion  and  slide  areas  and  a  number  of  pro.jects 
have  been  completed  at    the  iiio.st  critical   i>oints  throughout   the  stat<'. 


I 


DIVISION    OF    HIGHWAYS  97 

The  cost  of  such  work  is  soinotiines  considerable,  but  small  in  com- 
parison to  the  effects  of  actual  damage. 

Perhaps  tlie  work  at  the  Santa  Clara  River,  in  Ventura  County, 
received  the  most  severe  test  and  showed  its  value  to  most  advantage 
at  the  time  of  the  St.  Francis  Dam  disaster.  The  storm  of  February, 
1927,  caiLsed  the  river  to  cut  out  a  large  area  of  the  river  bank  and 
threatened  for  several  days  to  take  out  the  approach  to  the  highway 
bridge.  The  encroachment  of  the  river  placed  the  bridge  in  jeopardy 
at  every  high  water.  To  protect  the  highway  it  was  decided  to  con- 
struct a  row  of  concrete  tetrahedrons  as  shown  by  illustration.  This 
type  of  skeleton  tetrahedron  had  been  developed  by  ]\Ir.  Sheldon,  a 
local  property  owner.  These  barriers  are  about  thirteen  feet  high, 
reinforced,  and  weigh  about  seven  tons  each.  They  are  fastened 
together  by  means  of  steel  cable  anchored  into  a  large  block  of  concrete 
at  a  safe  point  on  the  bank.  Some  brush  was  iLsed  near  the  bank  and 
across  the  low  water  channel  to  prevent  any  possible  cvitting  around 
the  protection.  The  value  of  this  construction  was  fully  demonstrated 
when  the  thirty-foot  wall  of  water  from  St.  Francis  Dam  washed  them 
out  of  line  and  destroyed  a  part  of  the  bridge  approach,  but  met  suffi- 
cient resistance  so  that  there  was  a  minimum  damage  to  the  highway 
and  the  highway  bridge  itself. 

Another  type  of  tetrahedron  built  up  from  railroad  rails  has  been 
constructed  at  the  San  Felipe  wash  in  Imperial  County.  These  tetra- 
hedrons are  anchored  and  tied  together  with  old  wire  cable.  This  type 
of  construction  effectively  catches  debris  and  drift,  and  obstructs  the 
flow  of  water,  even  when  undermined  and  overturned,  sufficiently  so 
that  silt  is  deposited  and  the  channel  back  of  the  protection  work  grad- 
ually filled. 

In  Orange  County  the  heavy  flood  of  February,  1927,  cut  out  a  large 
area  of  land  along  the  Santa  Ana  Kiver  just  north  of  the  Chapman 
Avenue  bridge.  The  wooden  pile  and  wire  revetment  near  the  bridge 
was  destroyed.  A  2000-foot  .section  of  protection  woi"k  made  up  of 
two  rows  at  four-foot  centers  of  woven  wire  fencing  with  iron  pipe 
posts  and  bi-acing  was  constructed  at  this  point.  Three-inch  galvan- 
ized tubing  was  used  for  the  posts,  which  were  driven  about  thirteen 
feet  into  the  ground  and  projected  six  feet  above  the  surface.  Diagonal 
braces  of  the  same  material  were  placed  along  the  front  row  and  a 
brace  to  alternate  posts  of  the  rear  row  thoroughly  tied  the  framework 
together.  The  woven  wire  fencing  extended  three  and  one-half  feet 
into  the  ground  and  to  the  top  of  the  posts.  The  space  between  the  two 
rows  was  filled  in  with  brush  and  rock  to  weight  it  down.  This  type 
of  protection  has  been  very  effective  and  is  being  used  at  several  other 
similar  danger  points. 

Near  Pepperwood,  in  Humboldt  County,  the  Eel  River  seriously 
endangered  the  highway.  The  drift  in  this  stream  is  heavy  and  the 
current  strong  at  the  foot  of  a  high  bank.  At  this  point,  for  a  distance 
of  al)out  8f)0  feet,  two  rows  of  piling  were  driven  paralleling  the  face 
of  the  bluff.  At  each  end  and  every  two  hundred  feet  between,  a  row 
of  piles  was  driven  at  right  angles  and  extending  well  into  the  bank. 
The  piles  were  thoroughly  .sway-braced  and  a  row  of  lagging  and  a 
wire  cable  placed  near  the  top  for  the  full  length  of  the  work.  Barbed 
wire  on  four-inch  centers  was  placed  for  the  full  length  of  the  piles. 

7 — 63390 
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At  another  jioint  in  this  vicinity  the  river  had  washed  out  a  portion 
of  the  roadway,  leavini?  only  a  single  track  road  which  was  endangered 
at  every  high  water.  Tt  was  not  advisable  to  cut  further  into  the  bluff 
because  of  the  danger  of  starting  slide  material.  The  fill  was  therefore 
widened  out  and  jirotected  from  the  stream  erosion  by  means  of  slope 
paving  built  up  from  sacked  concrete.  The  sacked  concrete  is  econom- 
ically handled  and  once  in  place  and  set  forms  a  homogeneous  mass 
not  easily  displaced. 

Considerable  advance  has  been  nuule  in  handling  slide  control  work. 
Along  the  Jiedwood  Highway,  in  material  which  can  be  sluiced,  the 
use  of  the  "hydraulickiug"'  method  as  developed  bj'  the  early  miners 
has  been  adapted  to  removing  the  slides  and  in  cutting  ravines  to  drain 
the  overburden  and  keep  the  earth  from  coming  into  the  roadway.  At 
a  number  of  locations  preventive  mea.sures,  such  as  trenching  at  the 
toe  of  slides  and  placing  of  perforated  i)ipe  and  rock  to  provide  drain- 
age, have  been  developed  with  economical  results. 

It  is  the  purpose  to  continue  the  study  of  such  dangerous  or  difficult 
situations  on  the  state  highways  as  it  is  believed  the  public  is  better 
and  more  economically  served  by  a  prevention  type  of  maintenance. 

PERMITS 

In  the  early  accjuisition  of  rights  of  way,  a  sixty-foot  width  appeared 
ample,  as  the  present  6100  per  cent  traffic  increa.se  was  hardly  con- 
templated. Eecognized  as  inadequate  this  width  has  been  expanded 
to  eighty  feet  and  on  major  routes  to  one  hundred  feet.  Even  with 
these  widths  a  well  established  policy  is  necessary  to  in.sure  the  ultimate 
pavement  develo])ment  with  a  minimum  disturbance  of  those  correla- 
tive features  such  as  trees,  sidewalks,  and  public  utilities  which  more 
or  less  attend  traffic  and  roadside  development.  Kecognizing  the  neces- 
sity for  regulating  the  activities  of  outside  interests  within  these 
54,000  acres  of  rights  of  way,  the  legislature  has  from  time  to  time 
enacted  certain  laws  tending  to  aid  the  Division  of  Highways  in  their 
scheme  of  development.  This  regulation  is  handled  through  written 
permits,  its  scope  inchiding  not  only  the  movement  of  overweight  and 
overwidth  loads.   I)ut   eiicroachments  by  structures,  pole  lines,  service 
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state  Highway  on  the  Crest  Route   in   San   Bernardino   County.     A   cooperative 

Forest  Highway  Project  being  constructed  by  the  United  States 

Bureau  of  Public  Roads. 


State  Highway  along  the  coast  in  Ventura  County 
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utilities,  and  advert isinj?  a.s  well.  The  extent  of  this  phase  of  the  work- 
is  shown  by  the  82:^2  permits  issued  during  the  past  two  years. 

The  investigation  in  connection  with  requests  for  permits  and  the 
inspection  of  work  |)erformt'd  muler  such  authority  is  handled,  in  the 
main,  by  the  maintenance  field  forces.  In  two  districts  the  volume  of 
work  requires  a  regular  insjjector.  The  jjermits  are  prepared  by  the 
district  offices  and  the  majority  issued  directly.  In  special  cases  the 
approval  of  central  office  is  required.  All  encroachment  permits,  how- 
ever, are  considered  with  reference  to  their  compliance  with  the 
accompanying  illustration  of  the  right  of  way  development. 

Two  standard  forms  of  permits  have  been  adopted  within  the  past 
year,  the  encroachment  i)ermit  and  the  trans])ortation  i)ermit.  The 
first  is  used  to  cover  any  work  or  encroachment  on  the  right  of  way  and 
the  second,  the  moving  of  special  loads,  buildings,  etc.,  over  tlie  high- 
ways. Each  type  has  printed  thereon  all  es.sential  standard  and  special 
provisions.  The  fonns  are  designed  to  not  oidy  minimize  the  work  of 
their  preparation,  but  also  standardize  the  re(iuirements  expected  of 
each  ]>ermittee  throughout  the  slate.  The  i.ssuing  of  permits  is  very 
carefully  supervised  as  the  protection  of  the  pavements  from  excessive 
loads,  the  safety  and  convenience  of  traffic,  and  the  limiting  of  inter- 
ference with  future  traffic  and  con.struction  needs  are  constantly  in 
mind. 

The  principal  statutes  which  give  tliis  regulatory  authority  are  as 
follows : 

1,  Issuance  of  permits. 

Chapter  99,  Statutes  of  1915:  Provides  for  regulating  openings, 
structures,  pipes,  trees,  etc.,  on  state  highways,  and  issuance  of  permits 
by  the  State  Department  of  Engineering. 

This  act  forbids  work  of  a  nature  outlined  above  except  inider  author- 
ity of  a  permit.  It  provides  that  a  bond  may  be  required  in  connection 
with  permits  at  the  discretion  of  the  granting  authority.  It  also  pro- 
vides that  work  of  this  nature  done  without  permit  is  a  misdemeanor. 

2.  Protection  of  state  highways. 

Chapter  400.  Statutes  191.'):  An  act  to  ])rovide  for  the  care,  manage- 
ment and  ])rotection  of  state  higliways  and  providing  penalties  for  vio- 
lations of  the  i)rovisions  of  the  act. 

It  i)rovides  authority  for:  removal  of  fences,  structures,  or  other 
encroachment;  penalty  for  diversion  of  watercourse  or  drainage  of 
water  to  the  injury  of  the  highway;  bridges  over  irrigation  ditches. 
etc.,  and  wilful  injury  to  any  bridge;  removal  of  dead  animals  on  high- 
way; removal  of  advertisements;  penalty  for  cutting  down,  or  injury 
to  trees. 

.'{.  Ovmvciqht  and  overwidth  loads,  fractnrs  and  frailrrs. 

Chapter  2GG,  Statutes  of  192.'^  as  amended  by  chapter  240,  Statutes 
of  ]92ri  and  chapters  7.')2.  844,  and  864.  Statutes  of  ]f)27.  known  as  the 
California  Veliicle  Act. 

This  act  forbids  tlie  operation  of  any  vehicle  having  cleats  or  i)ro- 
tuberances  on  the  wheels,  or  any  vehicle  over  a  specified  weight  or  a 
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specified  width,  or  tlie  operation  of  more  tlian  one  trailer  -without  a 
])ermit  from  the  Department  of  Public  Works. 

The  police  i)ower  necessary  to  tlie  enforcement  of  the  provisions  of 
permits  issued  under  the  California  Vehicle  Act  is  vested  in  the  Divi- 
sion of  Motor  Vehicles  of  the  Department  of  Finance. 

TRAFFIC  CENSUS 

The  purpose  of  the  maintenance  organization  is  to  serve  traffic.  To 
fulfill  this  obligation  the  highways  must  hot  only  be  preserved  in  the 
best  condition,  but  information  as  to  the  rate  of  development  of  traffic 
must  be  collected  so  that  expansion  of  transportation  facilities  will  be 
in  advance  of  traffic  needs.  With  this  end  in  view  a  special  study  has 
been  made  of  the  traffic  problem  during  the  past  two  years. 

While  traffic  counts  taken  each  year  in  January  and  July  provide 
records  of  existing  traffic,  any  worthwhile  recommendation  requires  an 
approximate  determination  of  the  traffic  capacity  of  two,  three,  and 
four  lane  pavements,  also  an  estimate  of  the  probable  increase  in  traffic 
on  any  given  section  of  road. 

On  every  heavily  traveled  road  there  is  a  period  in  the  morning  and 
late  in  the  afternoon  when  travel  is  heaviest.  Analysis  of  actual  hourly 
records  for  all  .sections  of  the  state  show  that  for  nearly  90  per  cent  of 
the  stations  the  traffic  during  the  peak  hour  was  from  9  per  cent  to 
11  per  cent  of  the  total  traffic  from  6  a.m.  to  10  p.m.  For  practical 
purposes  the  peak  hour  traffic  may  therefore  be  accepted  as  10  per  cent 
of  the  16-hour  count. 

The  next  step  Avas  to  determine  the  volume  of  traffic  which  might  use 
the  highway  during  the  peak  hour  without  undue  interference.  This 
quantity  is  influenced  by  a  number  of  variables,  such  as  condition  of  the 
road,  alignment,  intersections,  range  in  braking  distances,  percentage 
of  fast  and  slow  vehicles,  personal  equation  of  each  driver,  etc.  It  is 
evident,  therefore,  that  any  figure  adopted  must  be  based  on  arbitrary 
assumptions.  In  making  such  assumptions  in  our  study,  consideration 
has  been  given  to  records  of  actual  performance,  experience,  and 
observation. 

The  planning  for  pavement  width  to  care  for  the  estimated  future 
traffic  requires  that  the  traffic  capacity  be  taken  at  some  definite  figure. 
The  range  of  driving  speeds  and  other  factors  is  so  great  that  practical 
working  capacities  vary  widely.  At  the  expense  of  police  control, 
increased  danger  of  accidents  and  of  delay,  expense  and  inconvenience 
to  u.sers  of  the  highways,  traffic  of  2000  vehicles  per  hour  may  be  passed 
over  a  single  lane  roadway  at  20  to  25  miles  i)er  hour.  Ilowever,  a 
single  vehicle  traveling  at  a  speed  of  two  miles  per  hour  would  reduce 
the  capacity  of  our  single  lane  to  330  vehicles  per  hour.  At  50  miles 
per  hour  it  is  theoretically  possible  to  pass  2400  vehicles  per  hour  over 
this  single  lane  in  the  same  direction. 

Alignment,  gradient,  proportions  of  light  and  heavy  traffic,  weather, 
driving  conditions,  and  the  personal  equation  of  different  drivers  all 
enter  into  the  question  of  establishing  a  guide  for  the  proper  economical 
planning  of  roads  for  maximum  service.  These  different  phases  of  the 
problem  have  been  carefully  considered  in  the  light  of  traffic  records 
and   actual  field   conditions,   and   the   following   capacities  have   been 
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arrived  at  for  the  purpose  of  determining  the  width  of  pavement  neces- 
sary to  care  for  the  estimated  traffic  in  1940: 

Vehicles 
per  Lour 

Two  lune  roudwuy 700 

Three  lune  roadway 2000 

Four  lane  roadway 3200 

These  are  considered  to  be  the  peak  hour  traffic  figures  and  represent 
10  per  cent  of  the  traffic  for  tlie  IG-hour  period  from  6  a.m.  to  10  p.m. 
This  volume  of  traffic  will  permit  fast  traffic  to  travel  at  40  miles  per 
hour  and  provides  for  sufficient  safe  passing  space  for  that  purpo.se. 
It  provides  for  a  .safety  factor  of  about  130  i)er  cent,  that  is,  traffic  on 
a  two-lane  roadway  can  be  increased  to  1000  vehicles  per  liour  without 
serious  delay. 

Consideration  was  also  given  to  rate  of  traffic  increase.  This  is 
dependent  on  increase  in  ])opulation,  increa.se  of  vehicles  in  proportion 
to  population,  increase  in  traffic  from  outside  the  state,  and  increased 
use  of  vehicles  as  the  highways  are  improved.  For  our  purposes,  after 
analysis  of  existing  data  in  the  above  respect,  it  seemed  reasonable  to 
assume  that  the  increase  in  traffic  would  continue  at  the  present  rate  of 
nearly  9  per  cent  annually  for  the  next  12  years  without  extreme 
change.  Traffic  assum lotions  as  of  1940  were  worked  out  on  an  average 
of  9.6  per  cent  annually  over  the  1926  count. 

TRAFFIC  COUNT  RECORDS 

Records  of  traffic  on  state  highways  are  available  since  1920  when 
the  United  States  Bureau  of  Public  Roads  and  the  California  Highway 
Commission  in  cooperation  with  24  counties  undertook  a  state  wide 
study.  This  work  was  continued  in  1922  and  a  report  published.  In 
1924  the  Division  of  Highways  assumed  entire  control  of  the  work  and 
since  that  time  semiannual  counts  liave  ])een  made  at  a  system  of  sta- 
tions by  the  maintenance  organization.  Counts  are  made  in  January 
and  July  as  being  representative  of  the  maximum  and  minimum  periods 
of  the  year. 

In  the  following  table  of  traffic  census  on  the  state  highway  system 
there  is  shown  the  count  of  vehicles  at  representative  points  along  the 
various  routes  of  tho  state  liighway  system  for  the  years  1922,  and  1924 
to  192'^,  inclusive.  The  1922  count  was  taken  at  various  times  of  the 
year,  but  the  figures  shown  are  for  iioak  traffic  where  available.  The 
figures  for  the  other  years  were  taken  during  July  or  August  and 
represent  the  Sunday  counts.  These  counts  are  for  the  16-hour  period 
from  6  a.m.  to  10  p.m.  which  covers  a]iproximately  92  per  cent  of  the 
traffic  for  a  24-hour  period.  The  total  count  of  all  vehicles  is  shown. 
The  actual  field  records  segregate  traffic  into  types.  Separate  record 
is  made  of  automnbilos.  light  trucks,  heavy  trucks,  trailers,  buses, 
tractors,  and  hnrse-drawn  vehicles. 

Our  investigations  have  shown  that  tlie  direction  of  travel  during 
morning  and  evening  peak  hour  is  as  follows: 

Morning:       KvoninR 
per  ornt        poroont 

Toward  town 70  40 

Awny    from    town 30  fiO 
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and  that  the  peak  hour  traffic  is  about  10  per  cent  of  the  total  count  for 
the  16-hour  period. 

A  comparison  of  the  counts  as  shown  by  the  table  indicates  an 
increase  in  traffic  during  the  past  four  years  of  35  per  cent.  Using  the 
1924  count  as  a  basis,  the  traffic  for  each  year  was  as  follows: 

Per  cent 

1924 100 

1925 110 

1926 114 

1927 127 

1928 135 

The  information  made  available  is  in  daily  use  by  the  highway  organ- 
ization in  planning  improvements  and  allotments  of  funds.  ]\Iany  com- 
mercial and  service  organizations  make  use  of  the  detail  in  their  work. 

COST  ANALYSIS 

In  the  design  of  tlie  accounting  system  the  needs  of  the  maintenance 
work  were  fully  considered  so  that  the  cost  of  the  various  phases  of  the 
work  might  be  readily  analyzed  for  purposes  of  study  and  comparison. 

The  information  developed  is  used  primarily  in  connection  with  our 
study  of  the  needs  of  a  particular  road,  and  is  applied  in  connection 
with  the  known  facts  as  to  condition  of  the  road,  volume  of  traffic, 
climatic  situation,  etc.  California  covers  such  extremes  of  climate  and 
traffic  that  an  average  figure  of  cost  per  mile  for  maintenance  must  be 
considered  in  the  light  of  such  information  to  be  of  value. 

An  analysis  of  1927  expenditures  shows  the  distribution  of  the  main- 
tenance dollar  on  state  highways  as  follows: 

Class  of  roork 

Amount  of  each 

"Where  spent —  dollar  spent 

Traveled    way 54.5  cents 

Roadside     30.7  cents 

Improved    shoulders 3.0  cents 

Structures     6.4  cents 

Safety    devices 2.0  cents 

Drifts     0.6  cents 

Trees    1.2  cents 

Miscellaneous    : 1.6  cents 

Total 11.00 

Class  of  expenditures 

Labor     44.2  cents 

Equipment    costs 32.8  cents 

Materials    20.6  cents 

Service   and   expense 2.4  cents 

Total $1.00 

At  the  end  of  this  appendix  will  be  found  a  table  showing  mainte- 
nance fund  expenditures,  including  not  only  general  maintenance,  but 
also  improvement  and  reconstruction,  distributed  by  counties  and 
routes. 

MAINTENANCE  FUNDS  AND  EXPENDITURES 

At  the  time  recommendations  for  the  biennial  budget  of  the  Division 
of  Highways  are  under  consideration  the  maintenance  engineer,  in  con- 
ference with  other  engineers  of  the  headquarters  staff,  makes  the  recom- 
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mendations  for  maintenance  requirements  to  be  incorporated  in  the 
budget. 

At  the  beginning  of  each  fiscal  year  maintenance  funds  are  pro- 
grammed according  to  the  class  of  work  performed.  A  typical  setup 
for  one  year  is  shown  by  the  following  table  which  covers  the  actual 
allotments  by  districts  for  the  seventy-ninth  fiscal  year,  July  1,  1927, 
to  June  30,  1928  : 

It  will  be  noted  that  in  some  classes  of  work  the  allotments  exceed 
one-half  of  the  setup  in  the  governor's  budget.  The  work  for  the 
eightieth  fiscal  year  must  be  limited  accordingly  or  emergency  authori- 
zations provided  in  due  form. 

The  expenditures  under  the  various  headings  shown  above  are  kept 
according  to  the  budget  items  of  maintenance  and  reconstruction. 
These  expenditures  are  shoA\Ti  by  years  in  the  following  table : 

STATE  HIGHWAY  MAINTENANCE  FUND  EXPENDITURES  BY  FISCAL  YEARS 


Fiscal  years, 
July  1  to  June  30 

Reconstruction 

and 
improvement 

Maintenance 

Plants, 

equipment, 

administration, 

suspense 

Total 

Receipts 

1914-1915 

$98,355  80 

834.843  50 

804,031  76 

703.111  84 

1.220,254  07 

1.457.912  72 

2,167,557  72 

3,596.359  53 

3.840.738  98 

3,819.333  59 

3.655.028  22 

3.780.470  18 

5.656,244  73 

4.462.993  83 

$101,230  90 

218.824  08 

46.299  30 

100.980  60 

130,231  84 

42.581  59 

226.646  15 

93.938  04 

204.937  33 

507,922  83 

837,147  05 

732,185  73 

—290,746  46 

1,253.117  15 

$199,586  70 

1.053.667  58 

850,331  06 

804.092  44 

1.350,786  55 

1,522,086  59 

2,413,405  12 

3,708,906  72 

4,091,974  39 

6,163,521  10 

8,862,070  91 

10,689,935  59 

12,181,386  80 

12,782.232  65 

$467,690  60 

1915-1916 

777.077  33 

191fr-1917 

803,987  21 

1917-1918 

1.100.568  80 

1918-1919 

S300  64 

21.592  28 

19.201  25 

18.609  15 

46,298  08 

1.836.264  68 

4.369,895  64 

6,177,279  68 

6.815.888  53 

7.066.121  67 

1.465.939  50 

1919-1920 

1920-1921 

1,924.299  77 
2,434,800  57 

1921-1922 

3,018,192  36 

1922-1923 

1923-1924 

1924-1925 

3,785,054  95 
7,645,337  74 
9,434,270  58 

1925-1926 

10.934.875  12 

1926-1927  

12.171.691  01 

1927-1928    

13,867.667  96 

Totals 

126.371.451  60 

$36,097,236  47         $4,205,296  13 

$66,673,984  20 

$69,831,453  50 

MILEAGE  UNDER  MAINTENANCE 

State  highways  and  state  parks.  A  tabulation  of  the  mileage  of  state 
highways  under  maintenance,  segregated  by  districts  and  type  of  road 
surface  is  shown.  It  will  be  noted  that  this  tabulation  includes  roads 
in  state  parks  which  have  not  previously  been  considered  in  mainte- 
nance department  setups.  Chapter  267  of  the  Statutes  of  1923  spe- 
cifically authorizes  the  use  of  money  from  the  state  highway  mainte- 
nance fund  for  the  maintenance,  repair,  widening,  resurfacing,  and 
reconstruction  of  roads  and  highways  in  state  parks  subject  to  the 
approval  of  the  official  charged  by  law  with  the  control  and  manage- 
ment of  such  parks.  This  class  of  road  will  be  materially  increased 
with  the  acquisition  of  additional  parks  and  greater  volume  of  traffic 
which  will  develop  as  these  areas  become  better  known. 
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GRAPH   SHOWING  MILEAGE  OF  STATE   HIGHWAYS  UNDER 
MAINTENANCE     BY    TYPES,    JUNE    30,    1928 
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EQUIPMENT 

R.  H.  Stalnaker,  Equipment  Engineer 
GENERAL  POLICY 

The  equipment  department  controls  all  major  or  rental  equipment  of 
the  Division  of  Highways  throup:hout  the  state.  It  is  self-supportinpr. 
collecting  rental  for  the  use  of  eacii  active  rental  unit,  provides  for  its 
retention  in  service  by  looking  after  necessary  upkeej)  and  its  replace- 
ment tlirougli  providing  a  depreciation  reserve. 

EXISTING  PROCEDURE 

In  addition  to  a  well  equipped  headquarters  shop,  located  at  Sacra- 
mento, where  facilities  permit  of  quickly  overluiuling  or  building  road 
making  machinery  and  automobile  equipment  used  by  the  Division  of 
Highways,  this  department  maintains  one  or  more  shops  in  eiglit  dis- 
tricts, each  supplied  witli  a  personnel,  stock  of  parts,  and  facilities  best 
suited  for  rei)air  requirements  most  likely  to  occur  in  the  respective 
localities. 

A  consolidated  statement  of  operations  for  the  biennium,  July  1, 1926, 
to  June  30,  1928,  is  shown  on  the  following  page. 

CONSOLIDATED    STATEMENT    OF    OPERATIONS 
JUNE   1,  1926,  TO  JUNE   30,    1928 

Julu   1,   1926,  July  1.   1927, 

to  to 

June  SO,  1917  June  30,  19X8 

Equipment   administration — 

Materials    and    supplies $12,618  51  $5,222  68 

Service   and   cxpenae 22,883  51  25,024   13 

Salaries    and    wages 112,701  53  liy,116   08 

Headquarters  equipment  rental  12,254  32  14,467   74 

Total     $160,457    87  $163,830   63 

Equipment  upkeep — 

Repair    of    equipment $656,413  51  $655,890  80 

Transfer  of  equipment 21,502  77  25,275  84 

U.    S.    Government    materials.-  I,*.t28  91*  2,033  79 

Salvage     1.725  13  3,166  76* 

Stores     adjustment 11,752  65  25,791  77 

Stores    expense 2,403  80  1,485  21 

Shop     expense 11,055  60*  1,700  00» 

Equipment    research 590  03  1,254  86 

Total     $681,403   38  $706,865    51 

Total   operating   coata $841,861   25  $870,696   14 

Equipment     depreciation 700,963   17  639.892   93 

Total    equipment    expense 1.542,814   42  1,510,589   07 

Rental    and    Income    from    other 

sources    --  1,640,723   66  1,596,499   91 

Net    surplus 97,909   24  85,910   84 

Reserved   for  contingencies 19,325   51  28,282   85 

Returned     to     districts J78.683    73  $57,627   99 

•  Denotes  credit. 

The  Headquarters  Equipment  Department  staff  consists  of  K.  II. 
Stalnaker,  equipment  engineer,  in  general  charge  of  the  department's 
activities;  W.  J.  Gough.  assistant  highway  engineer;  J.  K.  Kinsman 
and  F.  W.  McManus,  assistant  equipment  engineers ;  F.  L.  Richard.son, 
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PuiUible  I'clort  and  a  steam  heutint;  plant,  assembled  at  the   Sacramento   shops. 


Another  type  of  steam  heating  unit  assembled  at  the  Sacramento  shops. 
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senior  equipment  enprineer;  Chas.  H.  Ryon,  chief  clerk,  and  F.  E.  Burn- 
side,  sliop  superintendent. 

The  directing  personnel  of  the  various  subdivisions  of  the  depart- 
ment are : 

Shop     1 — J.  W.  Grace,  superintendent  of  equipment,  Eureka. 

Shop     2 — ,J.  M.  O'Malley,  superintendent  of  equipment.  Redding. 

Shop     3 — D.  n.  Greeley,  junior  e(|uipment  engineer,  Sacramento. 

Shop     4 — "W.  A.  Smith,  superintendent  of  equipment,  San  Francisco. 

Shop     5 — R.  P.  Hamlin,  shop  superintendent,  San  Luis  Obispo. 

Shop     6 — R.  J.  Carlisle,  superintendent  of  equipment,  Fresno. 

Shop  7 — W.  B.  Cannon,  superintendent  of  equipment,  Xorth  Holly- 
wood. 

Shop     8 — W.  D.  Cook,  superintendent  of  equipment,  San  Bernardino. 

Shop     9 — M.  P.  Brooks,  superintendent  of  equipment.  Bishop. 

Shop  10 — W.  H.  Pierce,  junior  equipment  engineer,  Sacramento. 

These  men  have  charge  of  the  shops  in  the  respective  districts  and 
keep  in  close  touch  with  the  district's  various  activities  in  an  effort  to 
maintain  all  equipment  in  an  uninterrupted  operating  condition. 

A  decrease  in  number  of  employees  has  been  brought  about  during 
this  biennium  and  an  analysis  of  the  situation  also  shows  a  decrea.se  in 
total  expenditure  for  both  direct  and  indirect  labor  has  been  po.ssible. 

A  comparative  .statement  for  the  two  fi.scal  years  included  in  the 
period  and  as  shown  on  their  respective  consolidated  statements  is  as 
follows : 

July   1,   1926.  July   1.   1927. 

to  to 

June    SO.    1927  June    SO,    192S                     Decrease 

Direct    Labor $279,51.3   07  J274,7.54   18                       |4,758   89 

Indirect     Labor 227,742   09  218,610   16                         9,131   93 


Total     J507.255   16  $493,364   34  $13,890   82 

The  above  decrease  is  better  indicated  in  a  general  decrea.se  of  15.61 
per  cent  in  upkeep  of  equipment  during  the  present  biennium  a.s  com- 
pared with  the  thirty  months  immediately  preceding  it. 

RENTAL  SYSTEM 

The  existing  rental  .system,  wliieh  is  gradually  ])eing  adjiist*^!  so  as  to 
only  care  for  upkeep,  (lej)recialion,  and  a(lmiiiistrati(»n  for  the  units  in 
question,  has  since  its  inauguration  on  January  1,  1924,  undergone  two 
general,  also  a  number  of  partial  revisions,  the  last  general  revision 
occurring  during  the  current  year.  The  net  result  of  these  revisions 
has  brought  about  a  reduction  in  the  rental  rates  since  the  last  biennium 
and  a  total  saving  to  the  districts  of  .some  $42,000  notwithstanding 
during  the  same  period  the  inventory  value  of  ased  active  equipment 
has  been  increa.secl  more  than  $75,000. 

The  following  figures  are  a  summarized  result  of  the  activities  of  this 
service  during  the  two  years  ending  June  30,  1928: 

Total    rental    Income $3,232,476   57 

Total    operating    expense 1.712,557   59 

Total  net  Income  from  rental 1,519,918   98 

Reserved   for  depreciation 1,340,846   10 


Accumulated  surplus  for  78th-79th  fiscal   years 179,072   88 

Refund  to  Districts  from  rental  surplus 136,211   72 


Retained     $42,861   16 

The  greater  part  of  accumulated  surplus  accrued  mainly  because  some 
districts  are  working  under  more  favorable  circumstances  than  others 
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and  because  of  the  impracticability  as  well  as  the  unsatisfactory  condi- 
tion which  would  be  the  outcome  of  applying  different  rates  on  similar 
units  during  their  temporary  stay  in  any  one  district. 

That  the  districts  responsible  for  the  surplus  would  be  properly 
rewarded,  it  was  decided  after  deductions  for  contingencies  were  made 
from  this  surplus  to  return  the  remainder  to  them  in  proportion  to 
accumulations.  The  amount  retained  for  this  contingency  fund  very 
nearly  approximates  1^  per  cent  of  average  inventory  values  for  the 
seventy-eighth  and  seventy-ninth  fiscal  years. 

EXPENDITURES  FOR   NEW   EQUIPMENT 

The  supplying  of  suitable  maintenance  and  construction  equipment 
and  its  subsequent  upkeep  is  the  principal  work  of  this  department,  and 
next  to  outlays  for  maintaining  and  construction  of  highways,  it  con- 
stitutes the  greatest  single  item  of  money  outlay  in  the  Division  of 
Highways. 

The  following  partial  list  of  active  equipment  which  is  now  on  hand 
indicates  the  magnitude  of  the  department's  operations: 

Average   origiyial 
coat,  each 

973   Motor  vehicles   (240  being  of  2-ton  cap.  or  over) $1,500   00 

17   I'ower    shovels 10,000   00 

205  Wheel   tractors 1,200   00 

102  Caterpillar     tractors 2,500   00 

175   Standard    graders 950   00 

125  Motor  grader  attachments  for  use  with  tractors 700   00 

32   Sacriflers    500   00 

21  Air    compressors 2,000   00 

44  Gas    engines 400   00 

41   Pump   units 250   00 

24  Concrete    mixers 600   00 

28  Dump  oars 110   00 

19   Rock    crushers 2,500   00 

100  Asphalt  kettles 350   00 

There  are  also  hundreds  of  other  units  required   in  less  number. 

Considerable  equipment  entering  in  the  inventory  value  as  of  June 
30,  1928,  and  which  is  shown  herein,  was  constructed  at  the  headquar- 
ters shop,  such  as  more  than  one  hundred  l|-yard  dump  bodies  and  ten 
2i-yard  convertible  dump  bodies  for  motor  trucks,  all  of  special  designs 
best  suited  for  intended  use. 

Because  of  road  oiling  operations  undertaken  during  the  past  two 
years,  six  portable  heating  and  pumping  plants,  also  two  portable  oil 
retorts,  have  been  constructed  and  seven  pressure  road  oilers  have  been 
purchased  or  assembled.  Seven  asphalt  patching  j^ants  with  desirable 
features  not  heretofore  found  in  commercial  units,  four  of  which  have 
gas  engine-driven  air  compressors,  and  a  number  of  power  units  and 
combined  pumping  plants  have  been  assembled  at  headquarters  shop. 

On  the  Redwood  Highway,  in  ]\Iendocino  and  Humboldt  counties, 
slides  are  very  prevalent,  especially  during  the  rainy  season  in  that 
section,  and  at  times  for  a  thirty -day  period  have  necessitated  an 
expenditure  of  over  $1,100  per  day  for  their  removal.  As  an  ample 
water  supply  was  available  throughout  this  section  of  state  highway, 
on  an  approved  request  of  the  district  engineer,  one  type  of  port- 
able pumping  plant  was  assembled  to  facilitate  the  slide  removal  by 
hydraulicking.  The  special  equipment  consisted  of  a  four-inch  single 
stage  centrifugal  priming  pump  operated  by  direct  connected  50  hp. 
gasoline  engine  and  a  four-inch  multiple  stage  centrifugal  pump  driven 
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by  a  heavj'  duty  gasoline  engine  developing  145  lip.  and  capable  of 
delivering  400  g.p.m.  at  200  pounds  pressure. 

On  July  1,  1927,  the  beginning  of  the  seventy-ninth  fiscal  year,  a 
major  part  of  the  inventory  value  of  rental  equipment  in  the  depart- 
ment consisted  of  that  received  from  the  United  States  government 
(excess  war  equipment).  This  used  equipment  was  taken  into  our 
accounts  at  an  estimated  value,  the  rate  of  depreciation  being  estab- 
lished on  a  basis  of  rejjlacement  value  for  new  equipment.  ^lost  of  it 
was  nearing  the  end  of  its  usefulness,  requiring  a  constantly  increasing 
cost  for  upkeep.  The  expenditures  for  new  equipment,  consequently, 
during  the  biennium  exceeded  the  amount  collected  in  depreciation 
during  that  period ;  however,  the  resulting  decrease  in  costs  for  upkeej) 
and  more  satisfactory  working  conditions  brought  about  through  such 
outlays  have  proven  it  more  than  warranted. 

The  total  expenditure  for  now  equipment  during  the  biennium  was 
$1,786,190.32  and  adding  the  inventory  value  of  units  purchased  prior 
to  July  1,  192G,  or  $1,548,630.13.  gives  a  total  of  $3,334,826.45  or  $523 
per  mile  of  road  under  maintenance  as  of  July  1,  1927. 

On  July  1,  1928,  tlie  depreciated  value  of  active  rental  equijimont 
acquired  from  the  United  States  government  had  shrunk  to  less  than 
$127,000  and  will  probably  entirely  disappear  within  the  coming 
biennium,  whereas  the  value  of  similar  purchased  equipment  during  the 
two  fiscal  years,  both  active  and  inactive,  owned  by  the  Division  of 
Highways  had  increased  to  nearly  $2,700,000;  the  recorded  status  of 
these  features  are  as  follows: 

Total  Inventory  value  of  all  rental  equipment  on  July  1.  1926 $3,259,6.'>0    16 

Corrections  and  adjustments  nccf.s.sary  .July  1,   1926,  to  June  30,  1928__         215,223   48 

Inventory  value  of  equipment  as  of  July  1,   1926 3,044,426   68 

Less  inventory  value  of  equipment  retired  July  1,  1926,  to  June  30,  1928      1,495,790   55 

Remaining  inventory  value  of  equipment  acquired  prior  to  July  1,  1926  1,548,636  13 
Inventory  value  of  equipment  purcliasid  July  1,  1926,  to  June  30,  1928-      1,786,190   32 

Value  of  active  and  inactive  equipment  as  shown  by  79th  fiscal  year 

statement     13.334,826   45 


One  thousand-gallon  pressure  oil   spreader  assembled   at   the   Sacramento  shops. 
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DISPOSAL  OF  OBSOLETE   EQUIPMENT 

Owing  to  the  prevalence  of  much  excess  war  equipment,  all  in  a  some- 
what similar  condition,  that  had  been  distributed  to  every  state  by  the 
United  States  government  for  road  building  purposes,  its  clearance  has 
been  slow.  In  its  disposal,  niarkt'ts  both  direct  and  indirect  which  are 
far  removed  from  this  state  have  been  secured. 

It  lias  been  possible  to  get  prices  somewhat  higher  than  that  paid  for 
junk  by  requesting  bidders  contemplating  selling  the  Division  of  High- 
ways new  equipment  to  examine  it  beforehand  and  state  what  they 
would  allow  on  obsolete,  but  still  usable  units,  which  might  be  taken  in 
for  part  payment.  Through  the  hearty  cooperation  and  prompt  action 
of  the  Division  of  Service  and  Supply,  of  the  State  Department  of 
Finance,  and  a  constant  endeavor  to  at  all  times  secure  a  reasonable 
price  for  this  obsolete  equipment,  the  final  result  of  the  operations  of 
the  biennium  shows  a  loss  of  less  than  six-tenths  of  one  per  cent  on  its 
inventory  value,  the  amount  realized  being  within  96  per  cent  of  its 
book  value  at  time  of  sale. 

The  entire  situation  is  set  forth  by  the  following  figures  for  seventy- 
eighth  and  seventy -ninth  fiscal  years : 

Inventory  value  of  equipment  (lispo.sed  of $1,495,790   55 

Total   depreciation   charged  off  during  its  life 1,288,681   91 

Book  value  remaining  at  time  of  sale 207,108   64 

Received  from  sale  of  equipment  from  July  1,  1920,  to  June  30,   1928 199,363  87 

Loss  from  sale  of  obsolete  rental  equipment $7,744  77 

SHOPS 

With  the  completion  of  shops  at  North  Hollywood  (District  VII)  and 
Bishop  (District  IX)  during  the  past  biennium,  eight  of  the  ten  dis- 
tricts of  the  Division  of  Highways  have  been  furnished  with  one  or 
more  modern  repair  shops.  Two  of  the  districts  with  main  offices  in 
Sacramento  have  their  necessary  repair  work  done  at  headquarters  shop. 


Higli-angle  hydraulic  lift  dump  body  assembled  at  the  .Sacramento  shojis. 
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Owing  to  the  extensive  operations  in  District  V,  the  equipment 
department  sliop  located  at  San  Luis  Obispo  and  which  is  now  housed 
in  an  old  building,  has  become  too  small.  Plans  for  a  new  i)lant  to  be 
situated  at  a  more  convenient  location  on  land  purchased  for  the 
l)urpast',  have  been  drawn  up  and  a  contract  let  for  its  erection. 

In  District  I,  the  district  engineer's  office  having  been  moved  from 
Willits  to  Eureka,  the  e(iuipment  department's  district  administration 
and  shop  personnel  was  also  transferred  to  Eureka  where  a  snuiU  shop 
with  limited  repair  facilities  was  already  located.  Consideration  is  now 
being  given  to  supplying  facilities  at  the  new  location  to  meet  changed 
conditions. 

The  district  shops  are  almost  entirely  devoted  to  and  are  situated 
with  a  view  to  efficiently  caring  for  repairs  only.  At  the  headcjuarters 
shop  located  in  Sacramento,  both  repairs  and  construction  work  is 
readily  handled,  and  also  unusual  repairs  to  equipment  that  cannot  be 
handled  at  any  of  the  other  district  shops,  the  extent  of  which  war- 
rants the  expense  of  sending  to  Sacramento. 

GENERAL  SUMMARY 

A  decrease  of  15.61  per  cent  in  the  upkeep  of  equipment  was  made 
possible  because  of  more  efficient  repairing  methods  brought  about,  also 
the  new  units  .secured  required  less  outlay  for  upkeep  than  those  they 
replaced.  These  same  conditions  also  account  for  ])ermitting  a  greater 
part  of  our  revenue  to  go  into  the  depreeiatinn  reserve  over  that  set 
aside  during  the  previous  biennium,  notwithstanding,  during  the  pres- 
ent period,  a  large  reduction  was  made  in  rental  rates  of  equipment 
most  generally  used. 

The  following  diagram  graphically  indicates  a  general  improvement 
in  operations  of  this  de|iartment  during  the  biennium  as  compared  with 
the  preceding  thirty  months. 


JAN. 1. 1924  TO  JUNE  30.1926 
30  MONTHS 


JULY  1.1926  TO  JUNE  30.1928 
24  MONTHS 


DiSTBIBUTION  OF  EQUIPMENT  DtPAEIMtNT  CtVtNUCS 
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RIGHTS  OF  WAY  POLICIES  AND  PROBLEMS 

By  C.  C.  Carleton,  Chief,  Division  of  Contracts  and  Rights  of  Way 

THE  TI\E]\rENDOUS  increase  in  motor  transportation  has  neces- 
sitated tlie  bnildinjr  of  liijrhAvays  of  f^reater  capacity,  with  better 
and  safer  ali<rnniont  and  of  hip:hcr  standards  of  construction, 
not  only  to  serve  the  very  pressing;  needs  of  the  present,  but  to  pro- 
vide for  further  development  and  expansion  in  the  future.  To  keep 
pace  with  this  i-emarkablc  frrowth,  riirhts  of  way  have  become  of  para- 
mount importance. 

A  great  portion  of  California's  highway  system,  as  originally 
adopted,  utilized  the  existing  rights  of  way  of  old  countj^  roads  with 
widths  varying  from  40  feet  upwards,  with  an  average  of  60  feet,  and 
much  of  it  on  alignment  not  at  all  commensurate  with  modern  stand- 
ards. These  widths  have  been  found  to  be  wholly  inadequate  to  accom- 
modate the  streams  of  traffic  which  pour  over  our  roads. 

PRESENT  POLICIES 

The  legislature  in  1927  amending  section  2620  of  the  Political  Code 
provided,  "the  width  of  all  state  highways  or  all  roads,  avenues  or  ways 
under  the  control  or  supervision  of  the  California  Highway  Commis- 
sion, shall  be  at  least  HO  feet."  It  is  now  the  definite  policy  of  the 
Department  of  Public  Works,  that  on  all  main  north  and  south  state 
highways  and  on  all  other  important  arteries  of  travel  the  minimum 
width  shall  be  100  feet. 

PROGRESS  TOWARD   NEW  STANDARDS 

During  the  present  bieunium  great  progress  has  been  made  in  secur- 
ing these  minimum  requirements,  notable  examples  being  the  Foothill 
Boulevard  in  Los  Angeles  and  San  Bernardino  counties,  which  was 
widened  from  60  to  100  feet,  and  the  Bay  Shore  Highway  in  San  Mateo 
County,  which  Avas  widened  to  120  feet.  A  comprehensive  effort  is 
being  made  to  secure  wider  and  more  adequate  rights  of  way  on  all 
roads  on  the  state  highway  system.  On  practically  every  road  which  was 
built  or  reconstructed  during  the  present  fiscal  year  the  ultimate 
width  was  obtained  before  the  contracts  were  let. 

WORK  COVERS  WIDE  FIELD 

During  the  last  half  of  this  biennium  negotiations  with  upward  of 
2500  property  o^vners,  involving  literally  thousands  of  parcels  of  land 
for  rights  of  way,  have  been  consummated. 

Realizing  the  impetus  given  to  property  values  by  the  construction 
of  fine  highwaj's,  many  owners  have  generously  donated  their  lands, 
and  this  splendid  cooperation  accorded  the  state  is  attested  to  by  the 
fact  that  it  has  been  found  necessary  to  resort  to  condemnation  in 
less  than  3  per  cent  of  the  cases  handled  during  this  period,  and  in 
many  instances  court  action  was  had  because  of  legal  technicalities 
involving  flaws  in  titles. 

NEW    DIVISION    IS   ORGANIZED 

Within  the  last  year  there  was  created  and  organized  the  Division 
of  Contracts  and  Rights  of  Way  of  the  Department  of  Public  Works 
one  of  whose  functions  is  to  coordinate  the  right  of  way  activities  of 
the  Division  of  Highways  and  assist  and  advise  on  the  myriad  of  prob- 
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lems  both  Icpral  and  practical  which  present  tliomsclvos.  A  simple  but 
compreliensive  system  of  keepinpr  a  record  of  rip:ht  of  "way  transactions 
lias  been  established. 

There  are  one  or  more  riprht  of  way  ajrents  attached  to  each  of  the  ten 
hifjhway  districts  of  the  state,  regularly  engaged  in  the  solicitation 
and  acquisition  of  rights  of  way. 

Mr.  Harry  ^McClelland,  attorney-at-law.  headquarters  right  of  way 
agent  at  Sacramento,  kee])s  in  personal  touch  with  the  general  state 
wide  operations  and  maintains  the  records  thereof,  and  Mr.  George 
Geiger,  cliief  rigjit  of  way  agent  at  San  Francisco,  devotes  his  time 
to  the  settlement  of  right  of  way  situations  which  have  failed  of 
amicable  adjustment  in  the  field  and  have  reached  the  courts  in  con- 
demnation j^roceedings. 

While  the  state  has  received  the  utmost  cooperation  from  the  vari- 
ous counties,  the  department  has  assumed  the  primary  responsibility 
of  securing  rights  of  way  for  state  highways. 

ATTENTION    GIVEN    TO    SCENIC    SPOTS 

Tlie  department  is  endeavoring  to  anticipate  the  needs  of  the  future 
and  not  tlie  least  of  its  activities  has  been  the  securing  of  beauty  spots 
contiguous  to  the  highAvays  and  thereby  protecting  them  forever  for 
the  enjoyment  of  the  motoring  public.  !Many  parcels  of  land  ofTering 
rare  .scenic  charm  both  in  the  mountains  and  along  the  sea.shore  have 
been  added  to  the  highway  system  of  the  state. 

NEW   POLICIES   UNDER  CONSIDERATION 

The  boards  of  supervi.sors  throughout  Ihe  .state  have  continued  to 
cooperate  with  the  department  in  submitting  for  its  approval  maps 
of  projected  subdivisions,  thus  affording  the  opportunity  for  widening 
and  improvement  of  state  highways,  prior  to  the  actual  laying  out  of 
the  same.  Studies  are  being  made,  however,  as  to  the  advisability  of 
requesting  the  action  of  the  legislature,  making  it  compulsory  to  sub- 
mit all  plans  of  subdivisions  abutting  on  the  state  highway  system  to 
the  Department  of  Public  Works  for  its  approval. 

Another  matter  which  is  receiving  the  serious  attention  of  the 
department  is  the  question  of  zoning  and  set-back  legislation  permitting 
greater  expansion  of  state  highways  and  ]irohibiting  encroachments 
of  an  unsighth'  nature. 

The  following  table  showing  ex])enditures  for  rights  of  way  on  thi 
state  highway  .system  since  its  inception  clearly  demonstrates  the 
mounting  importance  of  adequate  rights  of  way: 

COST  OF   RIGHT  OF  WAY 

7Kr/i  /•'.  V.  7!ttli  /••.  y.  Tntnls 

Jan.  1.  19H       Jul;)  1.103ft  July  1,  /r».'7    TXIh  and  "Oith  to 

District                       June  .^0,  toza  June  Xn.  I<i27  June  XO,  102H    Fisml  iirar.s    ./u»ir  .10.  /92« 

I. 117. OIS   61        $16,1R9    22  $15.8.';.';    SB  $32.04,'-)    OS  $49,093    69 

II.     12.994    13             7.372    61  44.0.'iS    25  51.430    86  64.424    99 

III.     24.011    25           40.867    69  "0.309    62  111.177    31  135. ISS    56 

IV.     17,976   22         118.359    49  100,606   05  218,965    54  236,941    76 

V.         73.590   28           85.173    23  55,583    86  140.757   09  214.347    37 

VI.  7.920   36  8.376   54  25.904    18  34.280  72  42.201  os 

VII  76.926    41  93,209   94  88.343    52  181.553  46  2,^8,479  87 

VIII  __  7.638   52  3.633    64  12.059    15  15.692  79  23.331  31 

IX                                          53   03  3,415   70  3,468  73  3,468  73 

x!  Iimril--  6.514    75  13.915   57  35.670   02  49,585  59  56,100  34 

Total     1244.620   53      $387,160   96      $461,808  21      $888,957   17      $1,083,577   70 

Charffes  for  right  of  way  previous  to  January  1,  1924,  were  very  sinaU  and  were 

Inrluflod  under  ronstnirtlon  rharRfs.  I'p  to  that  time  the  counties  furnished  all 
rights  of  way  and  since  then  have   furnished  considerable. 
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REPORT  OF  THE  ATTORNEY  FOR  THE  DIVISION 
OF  HIGHWAYS 

By  Harry  A.  Encell,  Attorney. 

The  work  of  the  attorney  for  the  Division  of  Highways  has  shown  a 
large  increase  in  volume  during  the  biennium  covered  by  this  report. 
This  has  been  due  chiefly  to  the  increasing  number  of  right  of  way 
matters  coming  before  the  office,  which  in  its  turn  reflects  the  increased 
activity  in  state  highway  construction.  It  is  safe  to  say  that  at  the 
present  time  fully  one-third  of  the  time  of  the  attorney  is  taken  up  by 
matters  involving  the  settlement  or  the  trial  of  condemnation  suits  for 
right  of  ways.  Each  case  whether  settled  out  of  court  or  tried  in  court, 
involves  a  detailed  examination  of  title,  deeds,  etc. 

Other  duties  of  the  attorney  have  to  do  with  the  examination  of  title 
reports ;  the  approval  of  contracts,  service  agreements  and  claims ;  the 
presentation  of  grade  separation  cases  to  the  Railroad  Commission ;  the 
defense  of  civil  suits  in  which  the  Division  of  Highways  becomes 
involved  from  time  to  time. 

The  work  of  the  attorney  has  been  under  the  general  supervision  of 
C.  C.  Carleton,  chief  of  the  Division  of  Contracts  and  Right  of  "Ways, 
State  Department  of  Public  Works,  and  the  activities  of  these  two 
offices  are  closely  coordinated. 

A  recapitulation  of  condemnation  suits  filed  during  the  biennium 
shows  the  following  totals: 

Recapitulation 

Total  number  of  suits  involved  in  this  report 76 

Total    number   of    parcels    involved 522 

Total  number  of  defendants  involved 1,198 

Total  number  of  suits  settled 30 

Total  number  of  parcels  settled 331 

Total  number  of  defendants  involved  in  settlement 825 

Total  number  of  suits  pending 46 

Total  number  of  parcels  pending 19i 

Total  number  of  defendants  pending 373 

The  list  of  such  suits  follows: 

Status  of  Condemnation   Suits  as  of   November  1,   1928 

County,  route  Parcels  Parcels 

People  versus  and  section  involved        pending 

Sand  Bar  Club  et  al I-Hum-1-G  1  Settled 

Francisco  Realty  Corporation  et  al II-Sis-3-A  19                           1 

Adele    Basler  et   al II-Sha-3-D  4                          2 

Carrie    Williams    et    al II-Sha-3-D  1  Settled 

Alice    Miller   Bradford    et    al II-Sha-3-D  3  Settled 

Frank   P.    Cbilds  et   al II-Teh-29-C  7                          7 

Oeorge  W.  Olsen  et  al . II-Plu-29-A  4                          4 

Milos   Mitrov   Gopcevlc  et   al III-Lak-15-B  2  Settled 

Mike  Pilafan  et  al III-Sac-3-B  1  Settled 

Car.'son-Tahoe  Lumber  &  Fluming  Co.  et  al._III-Pla-3-A  2  Settled 

Carson-Tahoe  I^umber  &  Flumlng  Co.  et  al..III-Pla-38-A  3                          2 

Truckee  River  General  Electric  Co.  et  al.__IIIPIa-38-A  4  Settled 

Elmer  S.  Colwell  et  al III-Pla-38-A  1                          1 

Ruby  B.  Vlney  et  al lII-Col-7-A  1  Settled 

Ollie  M.  Hansen  et  al III-Lak-lS-C  1  Settled 

Gold  Run  Ditch  and  Mining  Co.  et  al III-Nev  37-A  1                          1 

Gold   Run   Ditch  and  Mining  Co.  et  al Iir-Pla-37-P  1                          1 

Mary  L.  Dwyer  et  al Tn-Gle-7-C  1  Settled 

AVilllam  Martin  et  al lII-ED-ll-I  1                          1 

Milos  Mitrow  Gopcevlc  et  al ITI-L,ak-15-B  1                          1 

Alden  J.  Steele  et  al III-PIa-37-A  2                          2 

Charles  A.  Gettys  et  al III-Lak-15-B  2                          2 

William  Dreher  et  al III-ED-11-I  1                         1 
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County,  route 
People  verous  ond  section 

Emilie  Fla&or  et  al IV-SM-68-B 

Charles  K.  Potter  et  al lV-Son-8-1? 

Eliza  GaKliarcio  et  al IV-Son-1-U 

Andrew  Fragari  et  al IV-Son-1-A 

William   Slcbe   i-t   al IV-Mrn-69-A 

Austin  G.  Abers  et  al. IV-Son-1-B 

Manuel  Azevedo  et  al IV-CC-14-B 

David   Arata    et   al 1V-SM-2-A 

Julia  Bodkin  ft  al IV-Mrn-1-A 

Ida  Sargent  Baxter  et  al IV-SC1-2-C 

William  Ballhaus  et  al IV-SM-68-A 

John  Carey  et  al IV-Son-1-C 

Harry  E.  Solen  et  al IV-Son-8-A 

B.  C.  Lauston  et  al IV-Mrn-52-A 

Walter   Douglas  et  al V-SB-2-J 

Lettie  P.  Abbott  et  al V-SH-2-J 

Angeline  J.  Fast  et  al V-SB-2-K 

Margaret  K.  Andrews  et  al V-SB-2-H&J 

Rosa   Machado   et   al V-SLO-2-E 

Dena  Asmussen  et  al V-SLO-2-E&D 

Cross  Lumber  Company  et  al VI-Mcr-4-A 

Fresno   Rock  Products  Company  et  al VI-Mad-4-A 

Aaron  J.  Hoitzig  tt  al VI-Tul-4-F 

R.  J.  Bowers  et  al VI-Ker.-57-E 

Title  Insurance  &  Trust  Company  et  al VII-LA-60-B 

Thomas  R.  Bard  et  al VII-Vt-n-eO-A 

Hlckey  Brothers  et  al VII-Ven-2-F 

G.    W.    Llndsev    et    al VII-SD-12-A 

Marblehead  Land  Co.  et  al VII-LA-60-A&B 

Marbkluad   Land  Co.   et  al VII-LA-60-A 

A.  L.  Hobson  et  al VII-Ven-2-F 

Thornhill  Broome  et  al VII-Vtn-60-A 

Christine  E.  Groome  et  al VII-SD-12-D 

Edith  L.  Pratt  et  al VII-LA-9-I 

Frank  L.  Powell  et  al VII-SD-12-D 

C.  H.  McWilliams  et  al VII-LA-4-E 

Thornhill    Francis   Broome   et  al "VII-Ven-60-A 

Thornhill    Francis  Broome   et  al VII-Ven-60-A 

Arthur  W.  Spencer  et  al VIII-Riv-26-F 

Sydney  B.  Brown  et  al VIII-Riv-64-D 

Bernardine  Bedford  et  al VIII-SBd-43-A 

R.   M.   Chapman   et  al VIlI-Imp-2G-BCD 

Sarah  W.  Swim  et  al VIII-Riv-64-C&D 

Dix  S.  VanDyke  et  al VIII-SBd-58-F&G 

Thomas  O'Connor  et  al IX-Yol-C-C 

Paolo  Sanguinctti  et  al X-SJ-4-C 

Helen  C.  Ayres  et  al X-Sac-4-A 

J.  W.  Angrave  et  al X-Sac-4-A 

Jessie   M.   Stephens  et  al. X-Sac-4-A 

Daniel  Madigan  et  al X-Sol-8-A 

Hattie  A.   Cluck  et  al X-SJ-6t;-A 

Hartwell  Laurence  et  al X-SJ-6G-A 

David    Sangulnettl    et    al X-Tuo-13-C 

These  matters,  from  the  time  and  passapre  of  the  resolution  of  con- 
demnation by  the  California  IIip:h\vay  Commission,  are  handled  under 
the  direction  and  supervision  of  Mr.  Georpe  Geiger,  chief  right  of  way 
agent  for  the  attorney  for  the  Division  of  Highways. 

The  following  applications  for  the  construction  of  overhead  crossings 
and  subways  have  been  filed  and  heard  before  the  Railroad  Commission 
of  the  state : 
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Applications  to  Railroad  Commission  for  Orders 

Authorizing  construction  of  two  overhead  crossings  east  of  Auburn,  Placer 
County — III-Pla-37-A. 

Authorizing  construction  of  subway  under  tracks  of  Southern  Pacific  Company,  at 
Brighton,    Sacramento    County — III-Sac-11-B. 

Authorizing  construction  of  overhead  crossing  of  tracks  of  Southern  Pacific  Com- 
pany,  at   Magra,    Placer  County — III-Pla-37-C. 

Authorizing  following  construction:  Subw.ny  near  Truckee,  Nevada  County;  over- 
head crossing  of  tracks  of  Southern  Pacific  Company  about  flvo  miles  north  of  Tahoe 
City  :  grade  crossing  of  Southern  Pacific  Railroad  at  Tahoe  City.  Placer  County,  and 
abandonment  of  nine  existing  grade  crossings  between  Truckee  and  Tahoe  City — 
ni-Pla-37-A. 


DIVISION   OP    HIGHWAYS  125 

Authorizing  construction  of  overhead  crossing  at  Benham,  Santa  Barbara  County, 
over  tracks  of  Southern   Pacific  Railroad — V-S.B-2-H. 

Authorizing-  construction  of  overhead  crossing  of  tracks  of  Atchison,  Topeka  & 
Santa  Fe  Railway,  near  Galavan,  Orange  County — VII-Ora-2-B. 

Authorizing  construction  of  overhead  crossing  of  tracks  of  Atchison,  Topeka  & 
Santa  Fe  Railway,  at  Irvine,  Orange  County — VII-Ora-2-B. 

Authorizing  construction  of  grade  crossings  over  tracks  of  Pacific  Electric  Rail- 
way, near  San  Dimas,  Los  Angeles  County — VII-Li.A-9-1 

Authorizing  construction  of  overhead  crossing  of  Southern  Pacific  Company  near 
Saugus,    Los   Angeles    County — VII-L.A-4-A. 

Authorizing  construction  of  two  subways  under  tracks  of  Atchison,  Topeka,  & 
Santa  Fe  Railway,  at  Serra,  Orange  County — VII-Ora-60-C. 

Authorizing  closing  of  existing  crossing  at  Victoria  street,  Serra,  Orange  County — 
VII-Ora-60-C. 

Authorizing  construction  of  subway  under  tracks  of  Southern  Pacific  Company  at 
Araz   Junction,    Imperial    County — VIII-Imp-27-B. 

Authorizing  construction  of  overhead  crossing  of  tracks  of  Los  Angeles  &  Salt 
Lake   Railroad,   near   Wineville,   Riverside   County — VIII-Riv-11-A. 

Authorizing  construction  of  grade  crossing  of  tracks  of  Southern  Pacific  Company, 
near  Owenyo,   Inyo  County — IX-Iny-23-J. 

Authorizing  construction  of  grade  crossing  of  tracks  of  Southern  Pacific  Com- 
pany,  near  Owenyo,  Inyo  County — IX-Iny-23-H. 

Authorizing  construction  of  grade  crossing  of  tracks  of  Southern  Pacific  Company 
between  Olancha  and  Cottonwood  Creek,  Inyo  County — IX-Iny-23-J. 

Authorizing  realignment  of  highway  tracks  at  grade  over  tracks  of  Southern 
Pacific  Company,   north   of   Gait,   Sacramento   County — X-Sac-4-A. 

Authorizing  construction  of  subway  under  tracks  of  Southern  Pacific  Company 
near   Helisima,    Calaveras   County — X-Cal-24-A. 

Authorizing  construction  of  subway  under  tracks  of  the  Southern  Pacific  Company 
at  Mossdale,   San  Joaquin   County — X-S.J-5-B. 

Authorizing  construction  of  grade  crossing  of  tracks  of  Central  California  Traction 
Company,    north   of    Stockton — X-S.J-4-C. 

In  addition  to  the  foregoing  the  Highway  Commission  has  partici- 
pated in  the  following  applications  before  the  Railroad  Commission 
presented  by  agencies  outside  of  the  Division. 

Application   of  Outside  Agencies  to   Railroad   Commission 

Investigation  on  motion  of  Railroad  Commission  of  the  State  of  California  as  to 
safety  of  grade  crossings  at  Barstow,  San  Bernardino  County,  Road  VIII-S.Bd-58-D. 

Application  of  Southern  Pacific  Company  for  order  authorizing  construction  of 
grade  crossing  of  a  side  track  across  state  highway  in  the  vicinity  of  Modesto, 
Stanislaus  County. 

Application  of  Board  of  Supervisors  of  County  of  Santa  Clara  for  permission  to 
construct  Martinvale  Road,  across  right  of  way  of  Southern  Pacific  Company  and 
state. 

Application  of  Oakdale  Irrigation  District,  South  San  Joaquin  Irrigation  District, 
etc.,   for  permission   to  construct  permanent   grade  crossing  over  state  highway. 

Application  of  Southern  Pacific  Company  for  order  authorizing  construction  at 
grade  and  at  separated  grades  of  railroad  tracks  across  certain  streets,  and  highways, 
and  across  the  track  of  tlie  Western  Pacific  Railroad  in  the  City  of  San  Jose,  and  in 
the   vicinity   of    San   Jose,    County   of   Santa   Clara. 

The  following  civil  actions  have  been  taken  care  of,  or  are  now  being 
handled  by  the   attorney: 

Civil  Cases 

H.  P.  Bowers  vs.  Ralph  W.  Bull  et  al.,  Mendocino  County.  Application  for  restrain- 
ing order  directed  against  the  Highway  Commission  and  its  employees. 

Carolyn  Chilberr/  vs.  State  of  California  et  al.,  Los  Angeles  County.  Complaint 
for  damages   to   property. 

The  First  National  Bunk  of  Eureka  vs.  The  State  of  California,  Humboldt  County. 
In   re  Contract   654-D,   Englehart  Paving  Company.      Jupdgment   for  plaintiff. 

D.  A.  Foley  &  Company,  a  corporation  vs.  The  State  of  California.  Complaint  for 
money,   in  re  Contract   4  48 — City  and   County  of  San  Francisco. 

H.  E.  Hadley  vs.  Kaiser  Paving  Company,  Alameda  County.  Suit  on  contract  for 
sum  of  J316.20.  Case  dismissed  as  to  defendant  Department  of  Public  Works  on 
June  14,   1928. 

William  Meager  vs.  John  W.  McDonald  et  al..  City  and  County  of  San  Francisco. 
Complaint  for  money  on  contract.   Division   IV-Marin-1-B. 
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Rolandi  vs.  State  of  California,  City  and  County  of  Ran  Francisco.  Claim  on  Con- 
tract  443   for  constructing   Klamath   River   Bridge,    I-D.N-1-A. 

John  H.  Itoaa  vs.  County  of  Stanislaus  et  ah,  Stanislaus  County.  Suit  to  determine 
title  of  land. 

William  H.  Rykert  vs.  Department  of  Public  Works  et  al.,  Mariposa  County.  Claim 
for  dama^ji's  to  property.  On  motion  of  plaintiff  case  dropped  from  calendar  to  be 
restored   at  motion   of  either  party. 

Wiusloio  vs.  Ralph  Dull  ct  al.,  Sacramento  County.  On  appeal,  respondents  reply 
brief  filed. 

Henry  UianelU  vs.  F.  W.  Haselwood  et  al.,  Butte  County.  Complaint  for  damages 
to  property.  Case  was  tried  at  Oroville  on  June  26,  1928,  decision  In  favor  of 
defendant. 

Department  of  Public  Works  vs.  George  H.  Bonville,  Shasta  County.  Complaint 
for  injunction  restraining  defendant  from  interfering  with  construction  of  highway. 
Injunction    granted. 

/).  L.  Morrison  vs.  George  M.  Soutcr,  California  Highway  Comtnission  et  al.  Com- 
plaint for  money  on  Contract  491,  Schmidt  &  Hitchcock,  Contractors,  Souter  sub- 
contractor.     Settled. 

Hammond  Lumber  Company,  a  corporation  vs.  E.  L.  Coon,  etc.,  Los  Angele.s. 
California  Hig-hway  Commission  defendant  and  cross-defendant  in  suit  in  re  money 
on    Contract    M-111.      Settled. 

F.  S.  Hansen  and  L.  J.  Wright  vs.  State  of  California  ct  al.,  Los  Angeles.  Suit 
arising  from  Contract  491,  Schmidt  &  Hitchcock.     Settled. 

Norman  B.  Comcay,  petitioner  vs.  Ralph  W.  Bull  et  al..  Imperial  County.  Per- 
emptory Writ  of  Mandamus  in  re  Contract  No.   478.      Claim  paid. 

Orange  County  Rock  Company  vs.  Xorinan  B.  Conu-ay,  California  Highway  Com- 
mission, etc.     Petition  for  Writ  of  Mandate  in  relation  to  Contract  No.   478. 

John  Swetkovich  vs  California  Hinhuay  Commission,  San  Bernardino  County. 
Claim  on  Contract  M.W.O.   3000-63.      Settled   for   $445.45. 

James  M.  O'Hara  vs.  People  of  the  State  of  California.  Contra  Costa  County.  Suit 
arising  from  condemnation  proceeding  of  People  vs.  Manuel  Asevedo  et  al,  par- 
ticularly as  to   defendant   Thomas  R.   Hanna. 

John  W.  Stemmle  vs.  The  American  Toll  Bridge  Company  et  al.  Complaint  for 
tre.spass  and  damage  ari.fing  from  contract  with  Tieslau  IJrothers,  and  condemnation 
of   land   owned   by  Thomas   R.    Hanna.     Settled. 

Thomas  R.  Hanna  vs.  August  Tieslau,  John  U.  Skeggs  et  al.  Complaint  for 
trespass  and  damage  arising  from  contract  with  Tieslau  Brothers  and  condemna- 
tion of  land  owned  by  Thomas  R.  Hanna. 

Application  of  Emma  Rose  for  the  exclusion  of  certain  lands  in  San  Mateo  County. 
Dlsmi-ssed    August    25,    1927. 

Protest  of  the  Draymen's  Association  of  Alameda  County  against  enforcement  of 
Ordinance  No.  189,  County  of  Contra  Costa,  as  to  weight  of  vehicles.  Protest 
refused. 

Some  of  the  most  important  of  these  cases  are  the  result  of  contro- 
versies, which  arose  durinp:  the  incumbency  of  the  former  California 
Highway  Commission  under  the  preceding  state  administration,  but 
which  are  now  being  defended  by  the  present  State  Iliglnvay  authorities, 
in  order  that  the  actual  merits  of  the  claims  may  finally  be  determined 
by  the  courts.  Among  these  are  several  suits  involving  large  amounts 
of  money. 

1.  Rolamli  vs.  Staic  of  California. 

This  is  an  action  by  the  contractor,  who  constructed  the  Douglas 
Memorial  Bridge  over  the  Klamath  River  at  Requa.  against  the  State  of 
California,  for  alleged  damages  in  the  sum  of  $336,273.22. 

2.  D.  A.  Fohjf  &  Company  vs.  State  of  California. 

An  action  again.st  the  State  of  California  for  recovery  of  the  sum  of 
$100,000.  for  alleged  damages,  arising  out  of  a  state  highway  contract 
in  San  Mateo  County. 

3.  William  II.  Rifkcrt  vs.  State  of  California. 

An  action  for  alleged  damages,  to  the  amount  of  $111,635,  arising 
out  of  the  location  of  a  convict  camp  and  a  state  highway  near  Brice- 
burg,  in  the  Merced  Canyon.  Mariposa  County,  on  certain  alleged 
mineral  claims  of  the  plaintiff. 
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HOW   POWERS  OVER   STATE   HIGHWAYS   ARE   DIS- 
TRIBUTED UNDER  NEW   PLAN  OF   REOR- 
GANIZED STATE  GOVERNMENT 

ALL  POWERS  AND  DUTIES  formerly  granted  to  or  imposed 
upon  the  California  Iliglnvay  Commission,  except  those  enumer- 
ated below,  have  boon  transferred  to  the  Department  of  Public 
Works  and  are  exercised  throurrh  the  Division  of  Highways. 

DUTIES  OF  CALIFORNIA  HIGHWAY  COMMISSION 

The  duties  retained  by  the  California  Highway  Commission  are 
briefly  as  follows : 

The  power  to  nltor  or  chiinRo  the  route  of  any  state  highway  and  to  abandon 
any  portion  thereof,  when  in  the  opinion  of  the  Commission  such  alteration,  change 
or  abandonment  shall  be  necessary  or  advisable;  the  power  to  abandon  any  lands 
or  parts  thereof  which  have  been  taken  or  acquired  by  the  state  for  highway  rights 
of  way ;  the  power  to  designate  the  fund  or  fvinds  for  the  construction  of  highways 
into  which  federal  aid  money  shall  be  placed  ;  except  as  may  be  otherwise  provided 
by  law,  the  power  to  select,  adopt  and  determine  the  routes  for  new  state  roads  and 
highways  and  to  allocate  moneys  for  the  construction  or  repair  of  the  various 
roads  and  highways  under  the  jurisdiction  of  the  Department  of  Public  Works  and 
to  determine  in  each  case  the  maximum  sum  of  money  that  shall  be  made  available 
therefor  and  to  conduct  preliminary  surveys  for  the  determination  of  the  advis- 
ability of  including  in  or  excluding  from  the  state  highway  system  any  road,  or 
portion  thereof  (provided  that  not  more  than  one-half  of  the  cost  of  any  such 
preliminary  survey  shall  be  paid  from  state  funds  available  for  such  purposes)  ; 
the  Department  of  Public  Works  may  not  take  property  by  eminent  domain 
until  the  California  Highway  Commission  shall  have  passed  a  resolution  declaring 
the  public  interest  and  necessity  require  such  acquisition. 

DUTIES  OF  DIVISION  OF  HIGHWAYS 

The  powers  and  duties  of  the  Division  of  Highwaj'^s  may  be  sum- 
marized as  follows: 

1.  To  take  and  have  full  possession  and  control  of  all  roads  and  highways 
which  have  been  declared  and  adojjted  state  roads  and  state  highways  and  all  state 
roads  and  state  highways  which  may  hereafter  be  acquired  or  constructed. 

2.  To  acquire  rights  of  way,  subject  in  case  of  eminent  domain  to  the  authoriza- 
tion of  the  California  Highway  Commission. 

3.  To  maintain  all  traversjible  roads  which  now  are  or  that  may  be  hereafter 
included  in  the  state  highway  system. 

4.  To  do  any  and  all  things  necessary  or  proper  for  the  erection,  construction, 
maintonaiue,  uiaiiMgcinciit  and  control  of  all  roads,  highways,  and  other  properties 
which  are  now  or  hereafter  may  be  placed  under  its  control,  including  the  con- 
struction and  maintenance  of  detour  roads,  and  subject  to  the  Department  of 
Finance,  the  purchasing,  leasing,  renting  or  otherwise  obtaining  all  tooKs,  imple- 
ments and  supplies  which  it  shall  deem  necessary  or  projjer  for  the  performance  of 
the  duties  imposed  upon  it  by  law.     (Political  Code  365d.) 

5.  To  cause  to  be  prej)ared  and  to  api)rove  all  plans  and  specifications  for  all 
work  done  under  its  direction. 

G.  To  determine  the  kind,  quality  and  extent  of  such  work. 

7.  To  direct  whether  any  such  work  shall  be  done  by  contract,  in  whole  or  in 
part,  or  by  day  labor  in  whole  or  in  part,  and,  after  the  approval  of  the  plana, 
specifications  and  estimates,  if,  in  its  opinion  the  acceptance  of  any  bid  or  bids 
shall  not  be  for  the  best  interests  of  the  state,  or  if,  in  its  opinion  the  acceptance  of 
any  further  bids,  after  the  rejection  of  all  bids  submitted,  shall  not  be  for  the  best 
interests  of  the  state,  the  division  may  direct  that  the  work  or  improvement  be 
done  upon  a  day  labor  basis. 
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8.  TIip  full  control  of  such  day  labor  work  is  placed  undor  the  Department  of 
Public  Works  and  the  department  or  a  division  may  do  all  things  necessary  to 
properly  carry  out  the  work. 

9.  To  let  any  subdivision  or  unit  of  said  day  labor  work  by  contract  upon  informal 
bids. 

10.  When  it  appears  from  the  plans,  specifications  and  estimates  of  ct>st  that 
the  cost  and  e.xjK'nse  of  doing  any  construction,  rectmsl ruction,  alteration,  main- 
tenance, repair  or  other  work  authorized  to  be  done  by  or  under  the  direction  of 
the  department,  will  not  exceed  fifteen  thousjind  dollars,  the  dire<tor  may  direct 
that  said  work  be  done  under  contract  awarded  to  the  lowest  possible  bidder  or 
bidders  upon   public  notic-e.      (Political  Code  .'Wric.) 

11.  In  the  name  of  the  people  t>f  the  State  of  California,  to  condemn,  subject  to 
the  approval  of  the  California  Highway  Commission,  or  to  purchase  or  receive  by 
donation  or  dediciitiou  or  lease  any  right  of  way,  rock  quarry,  gravel  pit,  sand  or 
earth  borrow  pit,  land  neces.sary  or  proi)er  for  offices,  shops,  storage  yards,  lauds 
adjoining  or  near  such  highways  for  parks,  and  also  lands  and  trees  within  three 
hundred  feet  on  each  side  of  the  center  line  of  any  state  road  or  stiite  highway 
for  culture  and  suppt)rt  of  trees,  when  in  the  judgment  of  s;iid  commission  the 
awiuisitiou  of  said  lands  and  tn-es,  or  either,  shall  be  for  the  benefit  of  a  state 
highway  iu  aiding  in  the  maintenance  and  preservation  of  the  roadbed  thereof,  or 
aid  iu  the  nmintenance  of  the  attractiveness  or  the  scenic  beauties  thereof,  and 
likewise  acijuire  lands  for  the  construction  and  maintenance  of  drainage  ditches  in 
connection  with  the  highways,  also  all  other  lands  which  said  commission  shall 
deem  necessary  for  the  construction,  use  or  maintenance  of  slate  highways. 

12.  To  ac"<iuire,  construct  and  maintain  stock  trails,  paralleling  and  adjoining  or 
near  any  state  highway  in  such  portions  of  the  state  as  said  commission  shall 
deem  neces-sary  or  i)roper.     (Political  Code  3G5/.) 

I'-i.  To  make  such  investigations  as  will  put  at  the  service  of  the  state  the  most 
approved  methods  of  highway  improvement. 

14.  To  compile  statistics  relative  to  the  public  highways  of  counties  and  munici- 
palities. 

15.  To  cause  to  be  prepared  plans,  specifications  and  estimates  for  the  repair  and 
improvement  of  highways  and  bridges,  also  act  as  the  consulting  engineer  for  any 
county,  road  or  boulevard  district  or  division,  or  municipal  authorities,  when 
requested. 

1().  To  investigate  and  determine  various  methods  of  road  construction  adapted 
to  dilTerent  sections  of  the  state,  as  to  the  best  methods  of  construction  and  main- 
tenance of  highways  and  bridges  and  to  make  such  experiments  relative  thereto 
as  deemed  expedient. 

17.  To  call  upon  any  state,  c-ouuty  or  municipal  official  to  furnish  any  information 
contained  in  his  othce  which  relates  to,  or  is  in  any  way  necessary  to  the  proper 
performance  of  the  work  of  said  division. 

18.  To  obtiiin  and  pay  for  insurance  protecting  said  commission  and  individual 
members  ther»H)f,  the  state  highway  engineer  and  the  various  assistants  and 
employees  of  said  commission  and  engineer,  all  while  on  state  business,  against 
loss  or  damage  because  of  injury  to  jierson  or  property  of  others  by  said  insured 
while  driving  any  truck  or  automobile  and  to  pay  the  |>remium  on  such  insurance. 

11).  To  prepare  biennial  rej^rts  relating  to  road  and  highway  work  which  are 
submitted  to  (Jovernor  thirty  days  before  each  session  of  the  legislature.  (Political 
Code  lidTth.) 

20.  To  have  jurisdiction  of  cooperative  highway  work  to  be  engaged  or  existing 
in  by  the  state  with  (he  United  States  government,  subjin-t  to  the  authority  of  the 
California  Highway  Commission  to  allot  funds.  All  plans,  estimates  and  specificji- 
tions  of  road  work  shall  be  approved  by  the  commission  and  said  commission  shall 
have  full  powers  to  determine  the  kind,  quality  and  extent  of  such  work.  (Politiail 
Code  365i.) 
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GASOLINE  TAXATION  AND  CLASSIFICATION  OF 
STATE  HIGHWAYS 

By   C.   C.   Carletox,   Chief,    Division   of  Contracts  and   Rights   of  Way,   Department 

of  Public  Works 

ORIGINAL  TWO-CENT  GASOLINE  TAX 

The  original  srasoline  tax  act  of  1923  (chapter  267,  Statutes  1923, 
aniondod  ohaptor  359,  Statutes  of  1925;  chapter  716,  Statutes  1927) 
provides  for  a  two-eent  lieense  tax  for  each  gallon  of  motor  vehich'  fuel 
sold  for  use  by  motor  vehicles  in  the  State  of  California.  This  measure 
I)rovidcs  for  a  refund  of  the  tax  wliere  the  motor  vehicle  fuel  is  used  for 
purposes  other  than  in  motor  vehicles. 

THE  MOTOR  VEHICLE  FUEL  FUND 

A  "motor  vehicle  fuel  fund"  is  created. 

One  half  of  the  moneys  acerninjr  from  the  two-cent  tax  remaining  irf 
this  fund,  after  the  refunds  hereinbefore  mentioned  have  been  paid, 
is  distributed  among  the  counties  of  the  state. 

The  other  half  accruing  from  the  two-cent  tax  is  paid  into  the  "State 
Highway  ^Maintenance  Fund." 

NEW    LEGISLATION    BY   1927   LEGISLATURE 

In  1927,  realizing  tliat  moneys  provided  by  l)ond  i.ssues  for  the  con- 
struction of  State  highways  had  become  exhausted,  Senator  Arthur  H, 
Breed  of  Alameda  County,  the  author  of  the  original  gasoline  tax  of 
1923.  introduced  two  measures  in  the  1927  legislature  of  California, 
which  were  duly  passed  by  the  legislature  and  which  inaugurated  in 
tliis  state  a  new  era  of  State  highway  building  on  a  "pay  as  you  go" 
basis  and  with  adequate  funds  in  sight  for  a  complete,  coordinated  and 
comprehensive  plan  of  operations  covering  a  period  of  years. 

ADDITIONAL   ONE-CENT    GASOLINE   TAX 

The  first  measure  was  an  act  (chapter  795,  Statutes  1927)  providing 
for  an  additional  one-crnt  gasoline  tax  to  he  iiaed  exclusivchj  for  the 
construction  of  state  highicays. 

This  new  tax  had  no  ett'ect  whatsoever  on  tlie  previously  existing 
two-cent  tax,  half  of  which  goes  to  the  counties  and  the  other  half  to 
the  state  for  maintenance  and  reconstruction  work. 

Thus  California  joins  the  list  of  states  having  a  three-cent  motor 
vehicle  fuel  tax  for  highway  purposes. 

CLASSIFICATION    OF   STATE    HIGHWAYS   LAW 

But  the  outstanding  measure  pa.ssed  by  the  1927  legislature  is  known 
as  the  "Classification  of  State  Ilighwavs  Law."  and  also  the  "Breed 
Allocation  Act."     (Chapter  794,  Statutes  1927.) 

This  has  jirovided  for  the  distril)ution  of  the  state's  share  of  the 
receipts  from  the  motor  vehicle  fuel  tax  acts  in  an  equitable  manner 
between  the  northerti  and  southern  sections  of  the  state. 
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PRIMARY  AND  SECONDARY   HIGHWAYS 

The  provisions  of  this  measure  divide  the  state  highway  system  into 
two  classes,  primary  and  secondary. 

The  primary  roads  include  the  main  trunk  linos,  intei*state  connec- 
tions, county  seat  laterals  and  the  roads  into  the  Yasemite  and  Sequoia 
National  Parks  (specifically  described  in  the  act). 

.1//  other  state  roads  arc  included  in  the  secondary  class. 

Seventy- five  per  cent  of  the  gas  tax  collected  in  the  additional  one- 
cent  levy  goes  to  the  pnmary  roads,  and  twenty-five  per  cent  to  the 
secondary  roads. 

TWO  GROUPS  OF  COUNTIES 

The  State  is  divided  into  two  jjroups  of  counties  for  allocation  pur- 
poses. 

Group  No.  1.     All  of  those  counties  of  the  State  called  the  northern 
counties,  forty-five  in  number,  not  included  in  group  2. 
«    Group  No.  2.    San  Diego,  Imperial,  Orange,  Riverside,  Los  Angeles, 
San   Bernardino,   Ventura,   Santa  Barl)ara,   Kern,   San   Luis  Obispo, 
Tulare,  Mono,  Inyo.     (Called  the  southern  counties  and  13  in  number.) 

Another  split  Ls  made  of  respective  percentiiges  of  the  gas  money  to 
be  received  by  these  two  groups,  northern  and  southern. 

PRIMARY  HIGHWAY  DIVISION   OF  MONEYS 

On  primary  highways  each  group  receives  the  proportion  of  the 
money  that  the  number  of  miles  of  primary  highways  within  its  own 
limits  bears  to  the  total  number  of  miles  of  primary  state  highways 
designated  by  law. 

The  total  mileage  of  primary  state  highways  designated  in  the  Breed 
Law  is  4,287.1  miles. 

In  the  forty-five  northern  counties  there  are  2,345.7  miles  thereof,  or 
a   proportion   of   54.7   per   cent. 

In  the  thirteen  southern  counties  there  are  1,041.4  miles  thereof,  or 
a  proportion  of  45.3  per  cent. 

Therefore,  the  northern  group  is  entitled  to  54.7  per  cent  of  the 
primary  road  moneys  and  the  southern  group  45.3  per  cent  of  such 
moneys. 

SECONDARY    HIGHWAY    DIVISION    OF    MONEYS 

On  secondary  highways  the  law  provides  that  the  moneys  shall  })e 
divided  equally  between  the  two  groups,  each  receiving  5<l  jx-r  cent 
of  the  funds. 

ALLOCATION     OF     MAINTENANCE     AND     RECONSTRUCTION     MONEYS 

The  Breed  Allocation  Act  also  applies  l)y  reference  to  the  original 
gasoline  tax  act  providing  for  the  two-cent  tax,  one  cent  of  which  is 
used  for  the  maintenance  and  reeonstruction  of  state  iiighways. 

The  following  provision  is  self-explanatory : 

All  mone.v  now  or  lirrenftpr  nviiilnM*-  \in<I»T  an.v  Inw  of  this  «lnto  for  the 
mnintt'iiaiKV,  rt'pnir,  widcniiiK,  n'snrfiu'inj:  or  rtTonKtriictioii  of  state  bi^bwa.VH 
Hball  be  allocated  and  expcudcJ  as  follows :  The  C^tlifornia  bigbway  commis- 
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sion  is  hereby  authorized  and  directed  to  expend  of  all  said  money  available 
each  year  such  proiwrtion  thereof  as  it  determines  is  necessary  for  general 
admiuistratiou  expensei>  and  for  maintaining  or  repairing  to  standard  all 
traversable  state  highways.  All  the  rest  and  remainder  of  said  funds  available 
each  year  shall  be  exjK'nded  by  the  California  highway  commission  for  the 
widening,  resurfacing  or  reconstruction  of  state  highways  and  the  annual  expen- 
ditures for  the  last  enumerated  purposes  shall  be  made  within  each  group  of 
counties  enumerated  in  section  4  hereof  in  amounts  which  shall  bear  the 
same  i)rop<>rtion  to  the  total  amount  so  available  during  the  current  year  as 
the  nimiber  of  miles  of  primary  state  highways  designated  in  this  act  within 
each  group  bears  to  the  total  number  of  miles  of  primary  state  highways  herein 
designated. 

EXPLANATORY  TABULATION 

The  following  tabulation  may  clarify  the  foregoing  explanation : 

Primary  state  {Secondary  state 

hiyhirays  receive  higliways  reeeive 

7-5%  of  funds  2.>%  of  funds 

Mileage     Proportion  Mileage     Proportion 

of  funds  of  funds 

45  northern  counties 2.345.7         54.7%  1,777.6  50    % 

13  southern  counties 1,941.4         45.3%  525.2  50   % 


Totals 4,287.1       100.0%  2,302.8  100.0% 

JOINT  HIGHWAY  DISTRICT  AID 

It  may  be  added  that  out  of  the  secondary  state  highway  con.struction 
money  not  to  exceed  ten  per  cent  of  the  one-half  allocated  to  each 
group  of  counties  may  he  used  and  expended  as  state  aid  to  joint  county 
highway  districts  xcithin  such  group. 

CONSTITUTIONALITY   OF   THE   GASOLINE   TAXATION    IN    CALIFORNIA 

UPHELD 

The  state  highway  officials  of  California  arc  not  only  assured  by  the 
legislation  described  in  this  article  of  an  adequate  financial  structure 
for  state  highway  development  in  this  state,  but  have  the  added  satis- 
faction of  having  the  gasoline  tax  law  recently  declared  constitutional 
by  the  United  States  Circuit  Court  of  Appeal. 
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ACCOUNTING  AND  FINANCIAL  STATEMENTS 

By  E.  R.  nu;c;iN;j,  Chief  Accountant 

During  the  past  bienniuiu  an  important  change  in  accounting  pro- 
fi'duro  lias  been  cffeeted  in  tlic  development  of  a  coiupreliensive  system 
of  budgetary  control.  Budgetary  accounts  have  been  set  up  in  the  dis- 
trict offices  corresponding  to  the  control  accounts  in  central  ofiice 
against  Mhich  work  orders  are  applied.  At  the  end  of  the  month  the 
district  ofticcs  prei)are  and  forward  to  central  office  a  "iStatemcnt  of 
Allotraents,"  showing  the  individual  status  of  all  work  orders  grouped 
according  to  the  budgetary  classifications.  Central  office  is  provided, 
through  this  medium,  with  current  information  as  to  the  activity  under 
the  various  work  orders,  and  is  aided  in  detecting  and  preventing  pos- 
sible overdrafts  in  allotments. 

Our  accounting  problem  is  necessarily  complex  on  account  of  the 
volume  of  business  handled,  and  there  are  obvious  advantages  to  be 
gained  from  an  accounting  standpoint  if  the  financing  of  highway 
activities  could  be  simplified. 

During  the  past  biennium  the  complexity  of  our  financial  problem 
has  been  magnified  by  the  passage  of  the  legislative  act  chapter  794, 
Statutes  of  1927,  classifying  the  state  highway  system  into  primary  and 
.secondarv  roads,  and  providing  for  the  allocation  of  funds  available 
for  new  construction,  and  reconstruction  of  state  highways. 

It  has  been  further  magnified  by  the  creation  of  an  additional  fund, 
the  State  Highway  Construction  Fund,  chai)ter  79."),  Statutes  of  1!I27, 
into  which  is  deposited  the  revenue  received  from  the  additional  one 
cent  gasoline  tax,  and  from  Avhich  expenditures  for  new  construction 
are  made. 

It  has  been  necessary  to  create  new  ]iroprietary  and  budL'ctary 
accounts  to  record  and  control  the  expenditure  of  funds  in  accordance 
with  the  allocation  provided  for  by  these  measures.  It  is  not  jjossible 
to  preserve  a  current  balance  of  expenditures  in  accordance  with  the 
allocation  of  funds  provided  by  \ho  above  acts.  However,  at  the  con- 
clusion of  a  biennium,  through  the  control  provided  by  the  budgetary 
accounts,  expenditures  must  of  lun-essity  Ix-  in  accordance  with  the 
statutory  provisions. 

The  period  covered  by  this  report  represents  the  first  two  years  of 
operation  under  the  accounting  system  which  was  adopted  on  July  1, 
192fi.  Our  further  experience  under  the  system  has  demonstrated  its 
value,  and  the  results  obtained  have  more  than  justified  the  initial 
investment  in  equipment. 
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IiK'luded  in  this  apiM'iulix  arc  the  followiiiK  statcnuMits  refi^ctinjj:  the 
tinancial  transactions  of  tlic  Division  of  Ilij^lnvays,  and  condition  of  its 
t'unds  and  budgetary  accounts  as  of  June  30,  1928 : 

1.  Statement  of  financial  condition  as  of  June  30,  1928. 

2.  Statement  of  income  and  expenditures. 

(Cumulative  to  June  30,  1928) 

3.  Status  of  budgetary  accounts  as  of  June  30,  1928 : 

(a)  State  highway  construction  fund. 

(b)  State  highway  maintenance  fund. 

(c)  Third  state  highway  fund. 

4.  Statement   of  total   expenditures   by   counties   from   bond   funds 

including  federal  aid  and  contributions. 

5.  Expenditures  Julv  29,  1927,  to  June  30,  1928,  under  provisions  of 

chapter  794-1927. 

6.  Total  expenditures  of  Division  of  Highways  to  June  30,   1928, 

segregated  by  funds. 

7.  Total  expenditures  of  Division  of  Highways  to  June  30,   1928, 

functional  classification. 

DEPARTMENT  OF  PUBLIC  WORKS.  DIVISION  OF  HIGHWAYS  -STATEMENT  OF  FINANCIAL 
CONDITION  AS  OF  JUNE  30.  1928 

FUNDING  GROUP 

Debits 
Available  appropriated  funds $17,675,705  72 

Credits 
Appropriations: 

Salaries  of  commissioners,  77th  and  78th  fiscal  years;  Chapter  30-1925 905  48 

Reconstruction,  widening  and  thickening,  77th  and  78th  fiiscal  years;  Chapter  30-1925 .'{28,574  60 

Maintenance  and  repairs.  77th  and  78th  fiscal  years;  Chapter  30-1925 112,091  00 

Overhead  salaries,  77th  and  78th  fiscal  years;  Ch.ipter  .30-1925 ,')0,1.58  41 

Overhead  support,  77th  and  78th  fiscal  years;  Chapter  30-1925  .-. 50,682  87 

Deficiency  resolution  No.  40,  77th  and  78th  fiscal  years 319,569  63 

.Joint  highway  districts,  77th  and  78th  fiscal  years;  Chapter  475-1925 50,000  00 

Joint  highway  districts,  79th  and  80th  fiscal  years;  Chapter  142-1927 200,000  00 

Administration,  maintenance  and  reconstruction  of  highways,  79th  and  SOtb  fiscal  years;  Chapter 

14M927 15.933.688  87 

Convict  wages,  79th  and  80th  fiscal  years;  Chapter  653-1927 441,876  61 

Rio  Vista  bridge,  79th  and  80th  fiscal  years;  Chapter  713-1927 9,767  29 

Sutter  By-Paas  causeway,  79th  and  80th  fiscal  years ;  Chapter  804-1927 178,390  96 

Total $17,675,705  72 


[Other  accounting  and  financial  tables  on  following  pages.] 
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DEPARTMENT  OF  PUBLIC  WORKS.  DIVISION  OF  HIGHWAYS-STATEMENT  OF  INCOME  AND  EXPENDI- 
TURES SINCE  THE   INCEPTION   OF  THE   CALIFORNIA   HIGHWAY  COMMISSION   WITH 
THE  BOND  ISSUE  OF  1909  TO  JUNE  30,  1926 

Incoub 
Bond  iasuea: 

F-rel  state  highway  bonds $18,000,000  00 

Second  Btatc  highway  bonds 15.000.000  00 

Third  state  highway  bonds 40.000.000  00 

Premiums  and  discounta  on  highway  bonds -  1,112,243  50 

»74, 11 2.243  50 

Motor  vehicle  license  fees  apportionments 34,665,143  42 

Gasoline  tax  apportionments  (statutes  1923) 34,682,626  08 

Gasoline  tux  apimrtionmcnta  (statutues  1927) 6,093,487  94 

Transportation  license  tax  apiwrtionmenta  (statutes  1923-1925) 249,572  93 

Franchise  tax— stage  lines  apportionments  (statutes  1927) 234,111  07 

Legislative  appropri  itiona  from  general  fund - 1,390,655  63 

Federal  aid,  dcixraitcd  in: 

First  state  highway  fund $33,173  03 

Second  state  highway  fund 3,277,649  98 

Third  state  highway  fund 15,308,533  60 

Motor  vehicle  fund 42.244  56 

Stitf  highway  maintenance  fund 2,414,229  46 

Highway  general  fund 235,154  90 

Used  for  discount 222,160  50 

21,533,146  01 

Contributions,  deposited  in: 

First  state  highway  fund $476,488  44 

Second  state  highway  fund 488,126  02 

Third  st'ite  highway  fund 1,206,842  85 

Motor  vehicle  fund 50,197  82 

State  highway  maintenance  fund 383,521  66 

State  highway  construction  fund 10,661  02 

Highway  general  fund 684,437  09 

Chapter  76<>- 17  fund 60,000  00 

Chapter  841-21  fund 1,250  00 

Chapter  832-21  fund 5,000  00 

3,266,524  90 

Total  income $176,227,511  48 

EXPEKDITCRES 

First  state  highway  fund: 

Highway  construction-old  routes $17,867,308  38 

Administration,  central  office 272, 10101 

Administration,  districts 372,381  08 

$18,511,790  47 

Second  state  highway  fund: 

Highway  construction,  old  routes $18,057,075  79 

Administration,  central  office... 254,165  30 

Administration,  districts 454,559  89 

18,765,800  98 

Third  state  highway  fund: 

Highway  construction,  old  routes $36,209,970  33 

Highway  construction,  new  routes 18,907.646  63 

Administration,  central  office 724,219  22 

Administration,  districts 820,428  34 

56,662,264  52 

State  highway  construction  fund: 

Highway  construction,  primary  north $490,026  46 

Highway  construction,  primary  south 222.923  92 

Highway  construction,  secondary  north 195,234  67 

Highway  construction,  secondary  north,  joint  highway  districts 75,000  00 

Highway  construction,  secondary  south 115,252  71 

1,098,437  76 

I'ighway  general  fund  and  legislative  appropriations: 

Highway  construction $2,1,35,317  29 

Administration 98,618  12 

2,233,935  41 

State  highway  maintenance  fund: 

Completed  improvements,  prior $20,813,680  73 

Completed  improvements,  north 3,021,160  78 

Completed  improvements,  south 2,536,610  09 

Maintenance 36,097.236  47 

Administration,  central  office 1.044,470  91 

Administration,  districts 1,647,311  90 

65,160,470  88 

Total  expendituiw. $162,432,700  02 

Exoeas  iDoome  over  expenditures $13,794,811  48 
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STATE  HIGHWAY  CONSTRUCTION  FUND     STATUS  OF  BUDGETARY  ACCOUNTS  AS  AT  JUNE  30.  1828 
FOR  THE  7Mi  AND  80th  FISCAL  YEARS 


Budget 
allotmenta 

Contributions 

Eneumbrmnoes 
by 

work  orders 
issued 

Uncncumberi-'l 
Ualances 

of 

budget 

allotments 

Prelimiiury  6urve>-a  and  pUiu: 
Primary  north 

S185.843  25 
153.906  75 
56.625  00 
56.625  00 

$43,265  85 
06,623  14 
54.924  33 
19.645  13 

$142  577  40 

57  283  61 

1  700  67 

36  979  87 

Total* 

$453,000  00 

$309,738  75 

256.511  25 

94.375  00 

04.375  00 

$214,458  45 

$181,477  18 
46,463  51 
18.589  39 
2,558  81 

$238,541  55 

Right  of  way: 

$128,261  59 

210.047  74 

75.805  61 

01.818  39 

Total« ... 

Construction  engineering: 

$755,000  00 

$278,764  87 

230.860  13 

84.937  50 

84.937  50 

$249,088  67 

$36,183  18 
11.700  00 
15,802  08 
1,000  00 

$505,033  33 
$242,581  69 

ar.ieo  13 

69.135  42 

83.937  50 

Total*                      

$679,500  00 

$4,033,434  10 
3,397,500  00 
1,257,789  90 
1,250.000  00 

$64,685  28 

$1,489,052  87 
415.674  20 
419.089  78 
407.123  27 

$614,814  74 

Major  construction  project*: 

$10,547  65 

$2,554,928  88 

2.981.825  80 

838.700  12 

842.876  73 

$0,038,724  00 

$410,250  00 
339.750  00 
125.000  00 
125.000  00 

$10,547  65 

$2,730,040  12 

$126,035  04 
37,727  43 
73.632  00 
53.306  46 

$7,218,331  53 

Minor  construction  projecta: 

$283,314  96 

302.022  57 

Sl.SftS  00 

71.693  54 

Totals              

$1,000,000  00 

$188,750  00 
188,750  00 

$291,600  03 
$75,000  00 

$708,399  07 

Joint  highway  district*: 

$113,750  no 

188.750  00 

Totals                            

$377,500  00 

$976,744  03 
751,696  87 
80,022  60 
87,812  50 

$75,000  00 

$302,500  00 

Construction  raicrve: 

$976,744  03 

751.69fi  K7 

H0.022  I.I 

87.812  .')) 

Totals 

$1,898,378  00 

$8,104,775  00 
5.130,225  00 
1.887.500  00 
1.887.500  00 

tl.898.378  00 

Summary: 

$10,547  85 

$1,876,914  10 
608.188  38 
657.017  58 
483,631  47 

$4.32S.4n<»  .S5 

Primary  south  45  3  1,  of  75  % 

4.522.(«fi  72 

Scconilarv  north  50  %  of  26  % 

1.230.482  42 

1.4«).86«  53 

Totals  S.  H.  C.  F.  budget  100  % 

$15,100,000  00 

$10,547  65 

t3.635.751  43 

$11,484,796  22 
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STATE  HIGHWAY  MAINTENANCE  FUND     STATUS  OF  BUDGETARY  ACCOUNTS  AS  AT  JUNE  30.  1928 
FOR  THE  79th  AND  80th  FISCAL  YEARS 


Budget 
aliotmenta 


Cuutributiuus 


Encumbrances 

by 

work  orders 

issued 


UnencumbereJ 
Balances 

of 

budget 

allotments 


Preliminary  surveys  and  plans,  north 
Preliminary  surveys  and  plans,  south 

Right  of  way,  north . . 

Right  of  way,  south  - .   

Improvement  engineering,  north 

Improvement  engineering,  south 

Major  improvements,  north 

Major  improvements,  south 

Minor  improvements,  north 

Minor  improvements,  south 

Improvement  reserve,  north 

Improvement  reserve,  south 

Sublotiils.  north  54  7  % , 

Subtotals,  south  45  3  % • 

Totals,  reconstruction  100% 

General  maintenance 

Major  sUdes 

Specific  maintenance 

Oil  processing 

Building  and  plants 

New  equipment 

Administration  f79th  fiscal  year) 

Administration  (80th  fiscal  year) 

Totals,  S.  H.  M.  fund  budget. . . 


«267,172  86 

221,260  16 

445.288  11 

368.766  93 

400,759  30 

331,890  24 

6,392,495  46 

5,649.077  75 

1,114.500  00 

582,500  00 

263.686  54 

203.740  25 

8.883.902  27 

7,357,235  33 


$53,574  95 
25.869  81 


S138.526  11 
123,916  18 
172,031  48 
111,874  17 
175,564  20 
119,962  14 
3,859,003  00 
2,882,098  60 
634,393  27 
258,171  02 


53,574  95 
25,869  81 


4.979.518  06 
3,496.022  11 


$16,241,137  60 

$6,678,583  73 

800.000  00 

900,000  00 

780,000  00 

400,000  00 

250,000  00 

988,621  43 

1,033,147  22 


$79,444  76 


$692,444  94 


$8,475,540  17 

$6,651,163  73 
427,117  40 
528,203  85 
648,842  57 
163,378  79 
942,444  94 
861.652  81 


$28,071,489  98 


$771,889  70 


$18,698,344  26 


$128,646  75 

97,343  98 

273,256  63 

256,892  76 

225,195  10 

211.928  10 

2,587,067  41 

2,792,848  96 

480,106  73 

324,328  98 

263,686  54 

203,740  25 

3.957,959  18 

3.887,083  03 


$7,845,042  IS 

$27,420  00 
372,882  60 
371,796  15 
131,157  43 
236,621  21 


126,968  62 
1.033,147  22 


$10,145,035  42 


Note — Amount  added  to  new  equipment  allotment  in  the  column  "Contributions,"  represents  reserve  accumulated 
by  the  Equipment  Department  for  replacement  of  equipment. 


THIRD  STATE  HIGHWAY  FUND-STATUS  OF  BUDGETARY  ACCOUNTS  AS  AT  JUNE  30, 1928 
FOR  THE  79th  AND  80th  FISCAL  YEARS 


Budget 
allotments 


Encumbrances 

by 

work  orders 

issued 


Unencumbered 
balances 

of 

budget 

allotments 


Convict  construction: 

Preliminary  Burvc>'8  and  plans 

Right  of  way 

(Construction  engineering 

Construction  projects 

Reserve  for  bridges 

Reserve  for  contingendee 

Totals 

New  construction,  north: 

Preliminary  surveys  and  plans... 

Right  of  way 

Construction  engineering 

Construction  projects 

Unallotcd  reserve 

Totals 

New  construction,  south: 

Preliminary  surveys  and  plana , 

Right  of  way 

(,'onstruction  engineering 

Construction  projects 

Unallotted  reserve 

Totals 

Totals,  third  state  highway  fund  budget 


$72,488  04 

79.146  73 

71.232  06 

1,385,067  81 

500,000  00 

142,065  36 


$2,250,000  00 


$54,691  82 
91,153  03 
82,037  73 

423,506  03 
1,171.671  95 


$1,823,060  56 


$45,293  22 

75,488  70 

67,939  83 

397,513  71 

923,538  62 


$1,509,774  08 


$5,582,834  64 


$51,644  23 

12,299  91 

13,950  00 

530.025  00 

252.371  94 


$860,291  08 
$5,620  00 


423.506  03 


$429,126  03 


$7  66 

1.000  00 

34,449  98 


$35,457  64 


$1,324,874  75 


$20,843  81 
66,846  82 
57,282  06 
855,042  81 
247.628  06 
142.065  36 


$1,389,708  92 


$49,071  82 
91,153  03 
82,037  73 


1,171,671  95 


$1,393,934  53 


$45,293  22 

75.481  04 

66,939  83 

363,063  73 

923,538  62 


$1,474,316  44 


$4,257,950  80 
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DEPARTMENT    OF    Pl'BLIC    WORK:< 


DEPARTMENT  OF  PUBLIC  WORKS.  DIVISION  OF  HIGHWAYS— STATEMENT  OF  EXPENDITURES  MADE  TO 
JUNE  30.  1928,  FROM  THE  FIRST.  SECOND  AND  THIRD  STATE  HIGHWAY  FUNDS.  INCLUDING 
AMOUNTS  OF  FEDERAL  AID  DEPOSITED  IN  THOSE  FUNDS,  ALSO  A  STATEMENT  OF  CONTRIBUTION 
EXPENDITURES 


FiKt8Ut« 

highway 

fund 

Second  state 

highway 

fund 

Tliird  state 

highway 

fund 

Total 
expenditures 
bond  funds 

Contribution 
expenditures 

$452,652  79 

$337,077  72 

1289.543  77 

$1,080,174  28 

$2,143  86 

406  49 

306,654  17 

5,793  78 

493.128  12 

270.466  99 

10.976  95 

287.149  73 

248,399  38 

25U,4I3  29 

673.221  05 

404.895  41 

21.61)9  25 

882.644  61 

106,554  38 

16  04 

714  35 

1,284.762  35 

220.476  65 

236.080  41 

19,1.337  16 

789.719  41 

342.040  07 

33  06 

88.025  10 

618.029  66 

19.330  09 

8.063  46 

628.9J8  27 

364.093  99 

58  58 

02.442  11 

103.012  03 

230.836  93 

261.021  76 

622,188  21 

20.077  19 
604.903  25 
125.468  00 

14.284  99 
246.896  40 
477.713  06 
262.485  9S 
260.804  65 

12.498  44 

1,179.025  64 

811.655  38 

184.477  67 

229,642  63 

62.218  96 

32.920  56 

82.344  42 
1,385.290  09 

44,930  29 
451,034  01 
787,375  44 
1.048.039  99 
151.913  91 

59.752  94 
160.582  73 
928.130  66 
182.462  33 
285.295  92 

86.692  55 

78.636  45 

4.870  2;) 

385.393  39 

29.761  55 
1.329  21 

86.790  42 

645.759  39 

6  00 

124.715  51 

392.370  23 

40.955  76 
709.384  44 
253.876  81 
171.213  61 
1.635.361  27 
163,946  58 
178,759  40 
185.154  23 
347.590  02 

84.306  39 
53  31 
268.993  15 
215.869  22 
498,449  13 

38,849  47 

58,085  47 
336,244  38 
112,418  11 

336.505  33 

659.994  78 

24,335  55 

328,687  75 

87.309  16 

2.433.897  99 

49.089  58 

897.823  32 

213.050  45 

3.376.654  89 

2.475.726  54 

576.691  12 

2.606.173  18 

393.994  59 

632.130  33 

596.875  66 

2.875.737  18 

373.369  26 

223.519  58 

1.321.819  29 

1.616,708  05 

1.517.903  06 

309.884  17 

395.443  03 

1,675.950  39 

364.409  82 

1.919.299  51 

1.855.803  57 

1.233.167  76 

364.505  06 

1.776.488  06 

83.691  44 

232.947  45 
978.128  61 

1.024.510  81 
132.550  42 
212,546  52 

1,498,403  77 

1,5;)8.757  00 

1.661.393  17 

952.560  17 

215.446  11 

1.370.511  10 
200.709  73 

1.718.041  54 
693.806  56 

1.501.345  76 
295.914  82 
302,813  13 

1.562.297  62 

1.259.541  73 
202,937  29 
326,970  62 

1.467.212  15 
421.527  31 

187.948  04 

356.080  01 

1.571.552  20 

155.507  33 

836.100  86 

604.672  55 

2.922.588  00 

598.725  29 

1.413.024  35 

475.962  18 

5.228.901  58 

3.692.277  33 

782.778  04 

3.718.460  42 

562.767  03 

665.066  93 

679,934  43 

5.545.789  62 

638.776  20 

910.634  00 

2.299.531  89 

3.454.467  45 

2.012.758  84 

459.670  17 

644,050  95 

3.22.3.010  71 

566.202  24 

2.212.658  89 

2,471.314  30 

1,675.808  20 

360.433  84 

2.254.323  56 

217.365  02 

465.113  50 

1.325.040  78 

2.292.458  41 
132,556  42 
341.540  11 

2.714.345  23 
1.989.234  06 
3.210.442  20 

2.129.459  61 
601.687  20 

3.486.002  59 

382.420  06 

2.283.274  13 

1.281,956  73 

2.343.784  90 

685.577  39 

410.487  12 

2,128.931  19 

1.482.440  91 

946,732  09 

495.595  84 

2,132.592  16 

1.519.906  47 

422.317  48 

11,395  72 

Butte 

41,350  00 

20.200  00 

57.86U  47 

Contra  Coeta 

19,056  93 

Del  .Norte 

15.000  00 

El  Dora-io 

7.768  77 

Glenn 

80.046  28 

Humboldt    

216.729  87 

64.730  48 

Kern 

114.975  79 

T-wf 

5.000  00 

Laflsen 

183.601  93 

Los  AogelcB 

69.125  01 

12.360  00 

40.500  00 

124.455  49 

62.048  27 

Merced 

3.448  68 

Modoc 

44.718  04 

107.364  58 

67.228  03 

69.894  47 

51.378  33 

Placer 

29.672  93 

2.500  00 

110.947  75 

35,280  98 

74,709  52 

38,979  (ri 

17I.4SI  52 

522.415  56 

4.278  08 
823,571  26 
439.521  30 
839.664  59 
926.022  63 
215.027  48 
481.030  22 
17.763  75 
386.473  19 
402.005  04 
494.848  22 
305.356  18 
107.620  68 
297.610  42 

7.029  96 
245.345  67 
129.775  75 
607.294  54 
762.134  78 
121.951  33 

80.012  97 

64.345  65 

113.715  75 

Sinta  Clara 

39.000  00 

Shasta 

72.643  18 

17.740  68 

80.853  60 

22.870  08 

84.031  49 

14.103  47 

Sutter         

25.463  59 

Tehama 

55.408  42 

Trinity 

1.000  00 

Tulare 

1.097  54 

10.807  18 

Yolo 

26.328  67 

Yub« 

16.810  00 

Totak.  eountiea 

118,033,173  03 
2,129  00 

tl7.568.040  77 
706,725  10 

$53,905,002  55 
1.682,736  17 

$89,507,125  35 
2.393,500  36 

$3,206,520  25 

Totals,  bond  issues 

118.035.302  03 
33,173  03 

118,277.674  06 
3.277.640  06 

$65,587,738  72 
14,255.488  72 

$91,000,715  71 
17.566.311  71 

Leas  fedenl  aid 

ToUla,  bond  iauM .. 

tl8.002,129  00 

1 15.000.025  00 

$41,333,280  00 

$74,334,404  00 
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RECAPITULATION  OF  EXPENDITURES  JULY  29,  1927.  TO  JUNE  30.  1928, 
UNDER  PROVISIONS  OF  CHAPTER  794,  1927 


Total 
expenditures 


Lees 
contribution 


Net 
expenditures 


State  highway  maintenance  fund— improvements 

Account  302,  north 

Account  304.  south 

Totals 

State  highway  construction  fund — construction: 

Account  402,  primary  north 

Account  404,  primary  south 

ASlsiH^ary  north 

Account  414,  secondary  south 

Totals 


$3,021,160  78 
2.536,610  09 


$53,574  95 
25,869  81 


$2,967,585  83 
2,510,740  28 


$5,557,770  87 

$490,026  46 
222,923  92 

270,234  67 

115,252  71 


$79,444  76 


$10,661  02 


$5,478,326  11 

$479,365  44 
222,923  92 

270,234  67 

115.252  71 


$1,098,437  76 


$10,661  02 


$1,087,776  74 
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DEPARTMENT    OF    ITHLIC    WORK.< 


STATE  HIGHWAY  MAINTENANCE  FUND  NET  EXPENDITURES  IN  45  NORTHERN  AND  13  SOUTHERN 
COUNTIES  FOR  IMPROVEMENT  WORK.  IN  LINE  WITH  PROVISIONS  OF  CHAPTER  794  STATUTES 
OF  1927 

(Total  expenditures  less  contributions' 


Counties 

Account  302 

45  northern 

counties 

Account  304 

13  southern 

counties 

1504,184  63 

3,761  52 

43,938  96 

499  88 

4,759  39 

59,495  08 

85.464  37 

67,365  53 

136.509  53 

27.722  08 

23,051  34 

68,123  08 

Butte        

Colufa 

Contra  Coeta 

Del  Norte 

El  Dorado 

Humboldt 

$156,269  83 

80,470  97 

452.556  34 

29858 
15.293  53 
9.469  67 

iJli::;::::::::::::::::::::::::;:::::::::::::::::::::::;::::;::::::::::: 

103,106  72 

67,506  68 
34,198  09 
157,288  71 
48.010  30 
B1.108  40 
6,080  30 

26,230  55 

116,063  38 

30  35 

0,431  24 

278,916  4.-< 

130,358  30 
11  06 

7,301  14 

234.247  4« 
76  03 

555.146  25 

183,993  73 

8  61 
144,187  62 

344,762  90 

188.074  62 

172,918  82 

88,403  07 

1.739  47 

480,133  52 

129  99 

13,219  67 

25,104  81 

83.633  16 

33,312  32 

58  94 

17.732  50 

13,478  15 

SoUno                                    

Stanialaus                                          ..... 

Trinity 

6.368  94 

SO.flMM 

63.698  67 

4,417  27 
1.213  43 

YuU                            

TflUli                                                    .... 

83,967,586  83 

82.510.740  28 

DIVISION    l)K    II  Kill  WAYS 
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STATE  HIGHWAY  CONSTRUCTION  FUND  NET  EXPENDITURES  IN  45  NORTHERN  AND  13  SOUTHERN 
COUNTIES  FOR  NEW  CONSTRUCTION  IN  LINE  WITH  THE  PROVISIONS  OF  CHAPTER  794,  STATUTES 
OF  1927 

(Total  expenditures  less  contribution  expenditures) 


Counties 

Account  402 

Primary 

north 

Account  404 

Primary 

south 

Account  412 

Secondary 

north 

Account  414 

Secondary 

south 

Totals 

$2,203  98 
9,078  31 

$2,203  98 

$2,963  44 

22,547  37 

4,461  25 

1,203  68 

12,041  75 

Butte                    

22,547  37 

4,461  25 

1.203  68 

2,271  61 
135,644  57 

2.271  61 

Del  Norto 

135.644  57 

El  Dorado 

12,185  90 

12,185  90 

5.087  87 
2,205  30 
13,910  59 

5,087  87 

22.418  79 

24,624  09 

Humboldt        

13.910  59 

$418  51 

3,184  42 

581  03 

418  51 

3.184  42 

$7,440  13 

8,021  16 

Lake 

11,279  53 
180  46 

11.279  53 

12,686  27 

12.866  73 

149,724  11 

610  24 

150.334  35 

5,145  69 

1,165  14 
369  10 

6.310  83 

369  10 

57  41 

1,901  36 

1,958  77 

623  92 

2,922  03 

3.545  95 

389  99 

389  99 

823  S2 

823  52 

3,403  97 

2,228  56 

5.632  53 

9,573  38 

9.573  38 

35.915  74 
11.462  69 

7,543  28 

43.459  02 

11.462  69 

8,541  88 

8,541  88 

Sin  Benito 

4,693  11 

Y04.95249" 

4,693  11 

14,853  48 
6,241  04 

119.805  97 

6.241  04 

5.729  46 

5.729  46 

2,249  85 

2.249  85 

217.593  33 

41,030  13 

258.623  46 

Santa  Clara 

1.666  58 

27,149  50 
25,188  84 

28.816  08 

25.188  84 

Shasta     

4.200  91 

4,200  91 

2  09 

2  09 

53  05 
565  08 
56  25 

53  05 

60  00 

625  08 

56  25 

Sutter 

8,177  47 
768  24 

8.177  47 

Trinity 

768  24 

Tulare 

33  63 

3,741  11 

3,774  74 

29,416  08 

29,416  08 

Yolo  ..      . 

Yuba 

Totals  ... 

$479,365  44 

$222,923  92 

$195,234  67 
75.000  00 

$115,252  71 

$1,012,776  74 

Account  432  joint  high- 

75.000  00 

Grand  totals 

$479,365  44 

$222,923  92 

$270,234  67 

$115,252  71 

$1,087,776  74 
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BALANCE    STATEMENT    FEDERAL    AID    JUNE    30,    1928 

Tntal    ffdcral    aid    ai)i)<)rtii)necl    to    California    to    June 

30,    1929    $27,042.f.f.7   00 

Federal  aid  under  agreement $22,854,629   31 

Plans,    specifications    and    estimate    recommended    for 

agreement  by   District  Engineer  U    S.  B.   P.  R 1.153.892   35 

Estimates   submitted   to   Bureau   of    Public   Roads   for 

agreement     161,885   44 

Contracts  pending  award  or  advertised   (estimated).-  717.600  00 

Total    liabilities $24,888,007  10 

Balance   available    for    allotment    to    specific    projects 

June     30,     1929 $2,154,059  90 

Allotment  for   1930  and   1931    (estimated) 4.972.830  00 

Total   available $7,127,489   90 

FEDERAL  AID  ALLOTMENTS 
$75,000,000    Fund 

Kiscal   year  ending  June   .TO.   1917     $151,063   92 

Fiscal   year  ending  June  30.   1918     302.127   84 

Fiscal   vear  ending  June   30,   1919     4.'.6.167   23 

Fiscal   vear  ending  June  30.   1920     609. C99   32 

Fi.<3cal  year  ending  June  30   1921     763.668   88 

Subtotal    2.282,727    19 

$200,000,000    Fund 

Fiscal   vear  ending  June  30.   1919     $1,524,248  30 

Fiscal  year  ending  June  30,   1920     2.286,372   45 

F.scal  year  ending  June  30,   1921     2,291.006   63 

.Subtotal    6. 101. 027   38 

$75,000,000    Fund 

Fi-scal  year  ending  June  30,  1922     $2,462,098  53 

Subtotal    2.462.098   5:; 

$190,000,000    Fund 

Fiscal  year  ending  June  30,   1923     $1,641,399  02 

Fiscal  year  ending  June  30,   1924     2.140.463   10 

Fiscal  year  ending  June  30,   1925     2.487.157   78 

Subtotal     6.269.019    90 

$150,000,000   Fund 

Fiscal  year  ending  June  30,   1926     $2,472,636  00 

Fiscal  year  ending  June  30,   1927     2,484.706   00 

Subtotal    4.957.342   00 

$150,000,000   Fund 

Fiscal  year  ending  June  30,   1928     2.483.437   00 

Fiscal   year  ending  June  30,   1929     2,486.415   00 

SubtoUl    4.969.852  00 

Total  to  June  30,  1929 $27,042,667   00 

$150,000,000    Fund 

Fiscal   year  ending  June   30.   1930    (estimated)     $2,486,415   00 

Fiscal  year  ending  June  30,   1931    (estimated)     2,486,415   00 

Subtotal    4.972.830   00 

Total    $32,015,497  00 
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APPORTIONMENT  OF  MOTOR  VEHICLE  LICENSE 
FEES  AND  GAS  TAX 

(a)  Yearly  Registration  of  Motor  Vehicles  in  California. 

(b)  County  Apportionment  of  Motor  Vehicle  Fees,  January  1,  1914, 

to  January  31,  1924,  inclusive. 

(c)  County  Apportionment  of  Motor  Vehicle  Fees,  February  1,  1924, 

to  June  30,  1928,  inclusive. 

(d)  County  Apportionment  of  Motor  Vehicle  Fuel  Tax,  October  1, 

1923,  to  September  30, 1928. 

(e)  Apportionment  of  ]\Iotor  Vehicle  Fees,  July  1,  1926,  to  December 

31,  1926. 

(f)  Apportionment  of  Motor  Vehicle  Fees,  January-  1,  1927,  to  June 

30,  1927. 

(g)  Apportionment  of  ]Motor  Vehicle  Fees,  July  1,  1927,  to  Decem- 

ber 31,  1927. 

(h)  Apportionment  of  Motor  Vehicle  Fees,  January  1,  1928,  to  June 
30,  1928. 

(i)  Apportionment  of  Motor  Vehicle  Fuel  Tax,  October  1,  1926,  to 
September  30,  1927. 

(j)   Apportionment  of  Motor  Vehicle  Fuel  Tax,  October  1,  1927,  to 
September  30,  1928. 

(k)   Stage  Line  Franchise  Tax  Apportioned  to  June  30,  1928. 
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STATEMENT    OF    REGISTRATION     BY    YEARS,    OF    MOTOR    VEHICLES    IN    THE 

STATE    OF    CALIFORNIA    FROM    THE    RECORDS    OF    THE 

DIVISION   OF  MOTOR  VEHICLES 


Autus  and  trucks 

iincluding 

exetnptiona) 

Per  cent 
increase 

over 
previous 

year 

Traileis 

Motoi-- 
cyclea 

Non- 
residents 

Dealers 

Total 

Yearly 
increase 

Previous  to  1907. 
1907. _    .        ._      _ 

10,020 

14,051 

19.561 

28.633 

44.122 

60.779 

91.194 

119,716 

123,516 

163,795 

235,440 

310.916 

370,800 

493,463 

583.623 

691.344 

875.970 

1.118.746 

1,338,756 

1,459,087 

1.021,855 

1,701,137 

1,775,172 

4,031 

5,510 

9,072 

15.489 

16.657 

30.415 

28.522 

3,800 

40,279 

71,645 

75,476 

59,884 

112,364 

100,459 

107.721 

184,626 

242.776 

220.010 

120.331 

162,768 

79,282 

74,035 

40.2 
39.2 
46.3 
54.0 
37.7 
50.0 
31.2 

3.2 
32.6 
43.7 
32.0 
19.3 
30.3 
20.8 
18.4 
26.7 
27.7 
19.7 

9.0 
11.2 

4.9 

4.4 
27.4 

'674 

1,674 

2,300 

3.828 

4,861 

5,808 

19,033 

25,453 

33.085 

34,220 

38,405 

24,709 
26,401 
30,999 
30,417 
25,973 
28,028 
20,564 
18,582 
16,301 
14,694 
12,324 
10,997 
10,872 
9,486 
9,381 

13' 000 
22,923 
28,780 
69,276 
48,688 
50,439 
55,180 
56,519 
51,601 

1908 

1909_      ___   

1910 

1911 

1912    _    _    _ 

1913        -      _ 

1914__ 

1915 

1916-      _ 

1,581 

1917_-        .    

2,487 

1918 

1919__ __ 

2.227 
3,070 

1920 _.      _. 

1921 __ 

2,719 

1922__    ._    .    .      _ 

2,731 
2,967 
2,993 
3,200 
3.299 
3,270 
3,138 

1923 

1924 __   __ 

1925 -_      _. 

1926        ._    -__      _ 

1927 

1928  to  Sept.  30- 
Average 
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yxsTt  APfOrniaaiaff  or  aoroR  vaarij:  fes  ns.  i. 


TO  jOTi  JO.  i=i?s  iscLUsrre 


19?7 


I'd 


Bu*.M 

Calaveraa 

3olufla 
Concra  OSBta 
Del  aorU 
CI  Itora^ 
fresno 

Glenn 

Rlnboldt 

Iverlat 

Inyo 

Xem 

tin^ 
um 

Lassen 
Los  Angeles 
Haitn 

Harm 
IbirlpoB 
Hendoclno 
Heico] 

axxK 

Xono 

lionlerey 
Baps 
levsda 
Onoge 

Placer 

Pluaas 
Unrslle 
Sacnoento 
San  Benito 

San  BemarllnD 
San  Diego 
San  rranclaco 
Src;  Joaquin 
San  Luis  Oblqx) 

SanMatso 
SarttA  Barbara 
Santa  Clara 
Santa  Cruz 
9>asta 


Solam 
Soncea 

Stanlsla'l 

Suttai 
?e!)aaA 
Trlnltj 


u.oa.us 

26.790.97 
3.998.69 

9. '497. 28 
38.97D.36 
2.012.73 
5.120.56 
120. 092.  lU 

9.78H.75 
28.230.39 
Ul. 363.02 

5.581.7^ 
71.007.10 

18.760.06 

5. SOS. 28 

8.943.88 

1,375.395.17 

ll.5lw.05 

18.112.37 
1.071.61 
U. 323.6a 
2?.  735. 75 
3.563.73 

625.60 
20.638.60 
13.9a9.X 

5.ai.a3 

83.X95.X 
1.70 


It.o 


til.«/».uc 
ou.ojj.us 
26.113.57 
11,630.51 

l.y?  :i 
16  256.00 

2j.u>.e, 

'«8..^7.0» 
''T.0'7  9' 

10.W3.X 

10.517. ?» 
1. 065.50 

57.282.05 
C.6y.03 


1.586.S7 

9.906.62 

114.958. 3U 

3.116.** 

5.27S.9* 

127.182.23 

10.515.60 
29.673.S2 
U6.232.28 
6.110.30 
76.862.05 


20.039.09 
2.323.36 
15.676.02 
25.515.53 
3,715-89 

805-11 


18.257.13 
1.'J|J».75 
5^.117.25 
«'.736.29 
9,802.* 

er.qiti.co 

136.790.08 
20?.Off).U', 
76.051.51 
21,357.81 


105.323.* 
29,SU.?5 
I'j.oil  21 

1.339.38 
18.513  50 
25.225.» 

52.074.tii 
51,Z3.30 

12,  ft/>.U. 
ll.*0.32 

1,086.90 
(^,*6.20 

f,o55.0t 


269.294.13 

U8.01 

1.105.12 

29.318.01 

1.358.18 


10,523.00 
29.578.75 
12.383-68 
6,032-10 
72,706-35 

20,256-05 
5,511.18 

8.742-99 

1,500.610.12 

12,071.59 

20.2146.99 
2,258.88 
15.633.11 
25.603.27 
3.868.12 


*,907-3l 

18.269.71 
1.571  31 
60.077  10 
9'*.  882, 78 
9.329.18 

e8.3X.03 

in.  712.85 
298.U)0.i: 


10U.e76.85 
28,871.7) 
10.379.01 

I.OjO.O? 
I7.0i9.50 
?4, 001.^1 
50.909.  yi 
51.563.12 

12.555.7? 
11.137.19 
1,154.20 

6,T'i.70 

«.U17  18 
10.?53.03 


i    216.957.17 

01.00 

3.626.01 

22.911.78 

3.650.51 

7.332.60 
35.733.70 
2.'J0!4.53 
1.315.30 
93.769.65 

8.123.10 
23.229.79 
31.825.m 

1.127.55 
55.129.18 


11.700.51 

6.515.58 

1.193.213.66 

9.156.11 

16.047.95 
1.711.52 
11.936.00 
20.U31.50 
3.277.70 

628.26 
26.2U5.07 

12.0U5.10 

6.853.08 


11.063.17 
3.799.50 
17.763.31 
71.73U.38 
7.028.09 

71.003.62 
113.901.90 
231.795.6 

60. 716.75 
17.550.72 

31,316.17 
35.3«>o.68 
83,087.03 
22.901.78 
7.962.60 

1.235.52 
12.976.U1 
10,056.-14 

10.t,7?.25 

30.6t5.oo 

9.319.12 
e.3<9.a. 

057.26 

US.?65,35 
31.113.38 

11.771.93 

8.0y0.)5 


t  1.203.220.29 

104.95 

2O.0U7.t5 

133.666.87 

20.013. U6 


t  2.L50.U7?.b3 

1.U23.62 

50.857.05 

325.617.55 

U8.191.89 


36U.  783.52 

505.215.12 

1.155.230.52 


738.7l7!l7' 
70.702.31 

371.171.94 
226. 625.83 

ns.i27.w 


'53.1S7.012.55 


•  Fees  reduced  in  1924  In  accordance  with  Veliicie  Act  of  1923. 
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STATE  CONTROLLER  OF  CALIFORNIA 


rx-)m  APFC-'TKad;;:  z?  nrrof  \i 


r,11.  TAX,  OCTCSiS 


TO  siTTZiajs  v).  nr' 


OCT.l,   n?5  TO 


(XT.l.   n3*  TO 
SEPT.  50.   1QJ5 


OCT.l,   19a  TO    KT.l.   19a  TO 


SEPT.  50,   1926 


Sffil.  50.   19?7 


OTT.l,   19?7  TO 
SEPT.  JO.   1928 


Alpine 
Asa^r 
ftitts 
OaUveraj 

Oilura 
Oontra  Oosta 
Dsl  Nort« 
El  Dorado 
Ftssno 

Glenn 

Itjaboldt 

laperlaX 

Inyo 

Kern 

Kings 
Laics 
Lassen 
Los  Angeles 
kaJera 

Uailn 

Harlpoaa 

HerKlocino 

Kerced 

Hodoc 

Hono 

Monterey 

■spa 

levada 

Orange 

Placer 
Plvnas 
Riverside 
Sacraaento 
San  Benito 

%n  Benvu.llna 
9an  Dlcgo 
3an  FrincUco 
San  Joaquin 
Sbo  Luis  %lapo 

asa  ltat«o 
Santa  Barbara 
Santa  Clara 
Santa  Crox 
Sbasta 

Sleria 

Siskiyou 

Solano 

SonooB 

Stanislaus 

9iitt«r 
Tehaaa 
Trinity 
Tulare 
Tuoluane 

Ventura 

Yolo 

Yuba 


Ull,2b.''.0U 
191. "51 

6.857.07 

17.;7>*.96 

U,U6=i.W 

9,5?1.U 

?59,55?.21 

1«.055.?5 
52,775.66 
65,556.98 
9,851.28 
117.967.85 

56,965.71 

8,89't.66 

.  12,009.U2 

2,U11, 836.05 

20,711.88 

51,725,52 
5,191*. 66 
2t,7?5.U2 
Ul,t7?.88 
6,572. H9 

1,01W.96 
Ul, 115.9* 
26.655.76 
10,271.22 
173,1*18. lU 

50.7^1.72 
5,991.97 
85,559.97 
150,712.02 
15.19'*.>«8 

13?, 175.71 
331,r4^.?i 

>*r-*,'-*>c.5'* 

150,7"-*1.61 
57,299.67 

55,8?5.>*6 
70,555.80 
167,i*'*9.28 
U5,i?»1.05 
20,550.11 

2,11'!.77 
25,'475.61 
Ul,li?5.li5 

gu.oot.w 

87.277.18 

19,«1.?5 

1?.031.25 

i,f^.71 

111, or. 11 

n,t^'!.57 

51.55«.'*^ 
52.317.f7 
18,012.70 


t6. 065.072. 76 


ir!.87 
8,!*92.57 
9*,706.52 
7.7*. 55 


1?.3!*2.?>* 


58,63?.i*« 
10,S*1.U7 
15.M09.78 
2,751. 9«3.>*5 
22,677.52 

57,l>*9.iO 
5.962.58 
29.7*5.72 
U5,552.** 
7.251*  15 


U9,600.92 
29,608.96 
11.720.97 
175.565.93 

5>*,r>7.57 
7,253.27 
95,761.28 
17e.0tl.85 
16,951.96 

150,6^.U« 
23?, 728.07 
535, '473. 28 
1U7,?*2.12 
59.058.72 

fci?.  782.01 
79.720.95 
195.557.'>£ 
55.5**.U2 
25.5b2.b2 

2,705. i*« 
31,0Ug.b8 
U7,5?J.Ul 
102,956.95 
97,521.1*7 

21,865.?* 
21,231.05 
2,170.70 
116,2%.l0 
15.105.56 

59,?*3.7? 
56,U10.51 

1'5,P5!*.35 


July  51,  l'^ 

July  51.  1925 

Jwie  50.  1926 

June  50.  1927 

Juie  50.  192S 


1,220,057 
1,527.612 
1.U67.655 
U592.*e 
1,671.607 


577,651*.  28 

187.  n 

9.09».06 

61.106.55 

9.7>*0.57 

2l,W*.06 
96,1*11.0* 

272,056.11 


l^^ 


973.61 


Ul,581. 
21,559.' 


661,391.55 
S67.89 
10,556.65 
69,720.9* 
10,U55.!il 

23.162.82 

113.577.07 

7.266.67 

15,605.36 
297,057.1*8 

25,>t53.05 
71.0e!*.7D 

103,652.55 
ll*,l*75.51 

175,106.15 

U«,518.?8 
15.915.21 
19.681. 5"* 
i.58z,971.21 
29.58fc.78 

U9.855.09 
5.'*87.58 
57,2S0.2U 
60,71U.55 
8,9»*8.81 

7U;S5;56 
57,195.60 

225;5^;56 

U5.90*.57 

9.915.85 

159, 967. W 

225.5*8.11 

22.618.07 


2D8.6J1-07 


5.7T9.U1 
1*0,902.10 
60,  TO.  11* 
127,032.9* 
125,022.90 

30.502.70 
26,785.18 
2.^18.55 
lU9.755.iio 
I6,i::v.55 

26!51l!6D 
*.  557.61 


711.''*. 36 

?9?.15 

11, 08b. 18 

2>*,193.05 

117,7tC.U? 

7,9?*.06 

lU,ll»6.U9 
510,579.22 

27.657.91 
7t.  155.1*5 
105,1*51  .Ul 

1U,790.U7 
185.851.95 

51,629.55 
15,528.00 
21,26U.** 
5.918,558.79 
50,1*©. t5 

9*,251.22 
5.683.55 
39.285.85 
66.993-16 

lo.te.ou 

2,011. UU 
85.182.U0 

16;376!79 
3*5.6«*.05 

Ufc,598.01 
10.882.55 
15t,971-57 
257.9Z8.oe 
23.560.aO 

252.051.66 
57U.865.1b 
762.6Ua.75 
I99.9ILI9 
57.551.99 

Ul.lUg.U 
li5.9UO.57 
276.280.61 
75,508.72 
26,269.85 

U,082.02 
U5, 130.55 
65.U5.76 
155,^.65 
151,561*.lJO 

52,9'U.a 
?>.Ot^.?J 
5,12^.1^ 
lb3,'4<..".3c 
1(..7*'.51 

101,871.69 
U8,915.85 
26,90fc.O9 


r.**u.90i.7u 

l.roa.uj 
1*7, 1*5:. U2 
513.U.2.28 
UC.U95.ll 

105.157.85 
Uc5.351.52 
51.58L.* 
5!,53^.TO 
1.3e*.t7t.?3 


112.75^.U1 
520.93p.12 
U53,«57.51 
t3,lt3.53 
-         -9.1*7 


78(.,039.l 

218,827.59 
60,9fc.''.39 
85,>3t.86 
15.8'>D.£55.02 
130,1*^1.06 

2i5.lU2.7U 
25,0V. 69 
165. 391*.  71 

2t9.39t.06 
U1.025.3U 

7.655.11 
3iU.U55.5i 
ie*.8»1.55 
66.173.2? 

599.001.55 

o«.858.5 

97.U29.9<* 

9?9.2?5.05 
l.U55.5il.e7 
5.on9.52\.<'l 

82t,Ur4.ir7 
227.ebc.99 

U15,7«.' 
U7U,771.. 
l,115.Uin.66 
505.905.02 
110.75&.59 

2i.M/i.«D 

56t,-l.. 

5*7,U5?.»5 

150.001.38 
112.(.-"5.7I 

t.  73.5"^. 17 

72.c71.aO 

5!2, 652.92 
.■^.3^.60 


18.027,579.99 


»9,0U1, 025.12 


t  9, 7»?,  937. 58 


TOTAL  a  run,  Tu  APPORTi:«a) 


Oct.l.  1925-8ept.30,  193* 

Oet.l,  l9?i-3ept.J0.  1925 

Oct.l,  1975.*!pt.50,  1926 

Oet.l,  19a6-aipt.S0,  1927 

Ort.l,  1927-8«pt.J0,  loae 


»12,ia6.1U5.51 
15.737.^1.89 
16.095.15^.98 
18.082.050.26 
19.597.81U. 


^mm 


A\THA3 

pm 

vmiat 

t  9. 9390 
10.5U78 
10.95^ 
11.5520 

11.7250 


^3^.7^.531.20 


STiTi  H!OKT*Y  :aaT3xri:»  rao  U  has  tu 


J.jjT  ^,  1327  w  9e?t«*er  30,  1927 
October  I.  IVI  to  9ept««t«r  30.  1928 


«1,099.316. 


DIVISION'    OK    HIOIIWAVS 


IT)? 


DIVISION    OF    MOTOR    VEHICLES.    STATE    OF    CALIFORNIA 


mciE  rns  tor  rvt  riCHTOP  Ji^ly  i.  is>26  to  pec.  31.  15^      _ 


158  DEPARTMENT   OF    PUBLIC    WOUKS 

DIVISION    OF    MOTOR    VEHICLES,    STATE    OF    CALIFORNIA 


APPOHTI0)nO3.T  OF  WTTOH  VSHIOE  FEES  FOH  THE  rlHlX  JW.'.   1,    1;J7  TO  JVI.I  >:,    1,-27 


oonmf 


TKJCXS 
SOLID 
TIRES 


_HEGISTPJ;TI0!L 
TFTJCKS 

Pl.TU. 

TIRES 


yOTCfi- 
CYOES 


TfiAIU 
ERS 


TOTAL 


Ai-PGRTIOKED 

TC  oairriES 


l.S?73175t3 


Alaaeda 

Alpine 

Aaador 

Butte 

Calaverae 

Oolusa 
Oontra  Coeta 
Del  Norte 
El  Dorado 
fresno 

Glenn 

Huaboldt 

Inperlal 

Inyo 

Kern 

Kings 
Lake 
Lassen 
L08  Angeles 
Eadera 

llarln 

Uajlposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Kapa 

Nevada 

Orange 

Placer 

Plunas 
Riverside 
Sacramento 
Sen  Benito 

San  Bernardino 
San  Diego 
San  Francisco 
Sar  Joaquin 
San  Luis  Obispo 
1 
San  Mateo 
Santa  Barbara 
Santa  Clara 
Santa  Cruz 
Shasta 

Sierra 
Si  Bid  you 
Solano 
Sonooa 
Stanislaus 

Sutter 

Tehan 
Trinity 
Tulare 
Tuoluane 

Ventura 

Yolo 

Yube 


103, 


% 


1,599 

10,U99 

l.U«3 

3.391 

17.311 

1.013 

1.793 

U3,6u2 

3.679 
10,87? 
15.1'w 

2.265 
26.827 

6.953 
2.00* 
3.0U8 
562.768 
U.3I1I 

7,518 
760 
5,US6 
8.795 
1.U23 


n,22Q 
5.527 
2.286 

35,088 

6.U92 

1.U61 

21,150 

33.025 

3.1W6 

32.158 

53.669 

105,857 

27,015 

7,833 

15.023 
16.035 
38.  IW 
10.660 
3.666 

.  556 
6,313 
9.221 
i8,115 
17.872 

U.316 
3.982 

21.610 
2.U79 

13.9«*6 
6.r-4l 
3.0*7 


2,686 

53 
191 
67 

9U 

U30 

30 

62 

1.333 

266 

37 

60i 

161 

98 
58 

213 

36 

182 

210 

18 

2 

30U 

236 

51 

530 

152 

35 
319 

1,001 
97 

U99 
980 
U.7U9 
726 
151 

572 
300 
1.277 
308 
lUO 

9 
103 

256 
616 
305 

18U 
73 
10 

556 
52 

255 

205 
83 


10.515 

3 

232 

1.318 

2U6 

U71 

1.807 

230 

357 

5.072 

U29 

'272 
3.220 

832 
300 

333 

57,769 
553 

1,162 
169 
928 

1,321 
157 

Ul 
1.631 

715 

378 

5.518 

1.078 

236 

2.733 

U.TOl 

UI3 

U.I3U 
5.997 
1U,03U 
3.753 
1.095 

1.9W 
2.275 

1.U65 
603 

91 

1.132 
3.538 

2,191 

818 
511 
60 
2.792 
308 

579 


80U 

U 
5U 
2 

13 

178 

3 

10 
267 

16 
U3 
U9 
9 
177 

25 
6 
12 
2.U35 
20 

U3 

5 

27 

U8 

1 

1 
1» 
55 

7 
173 

37 
10 
129 
260 
23 

205 
525 
798 
190 
31 

115 

3l2 
12U 
lU 

2 

18 
04 

\u 

17 

21 

121 
5 

7U 

'I 


1.058 

32 

132 

252 

21 

18 

2.U01 

575 
90 

552 

28 

1.011 

6U2 

29 

51 

7.553 

208 

30 
12 
U7 
501 
11 


32U 

90 

16 

1.U77 

113 

9 

1,028 

751 

95 

890 
702 

1.268 
159 

186 

2U5 

1.568 

159 

78 

6 

U5 

170 

2U9 

1.552 

160 

*^ 

1.677 

20 

582 


sb.ei 

5.5?7.cO 
23,!469.UU 
3,U53.61 

7, 739. US 

37.c£5.0& 

2.UU7.72 

U, 227. 37 

99.U94.e7 

8.632.15 
23,918. «) 
5U,U15.50 

U.927.53 
60.200.35 

16.294.60 
U.  713.38 
6.571.39 
1.215.^2.76 
5,?^5.73 

16.920.79 

l.f^3.25 

12.5^.7U 

20,523.'49 

3,058.U2 

£02.02 
25.ty4.O8 
12.U99.0U 
5.167.20 
76.372.06 

lU,e56.18 
3.55:*.52 

■7    QTT    'I'l 


■M 


U7.953. 
r-4,?9U. 
7.613 


71.U39.12 
116,767.81 
237,721,U7 
63.U7.03 
17.Uj2.62 

35.656.04 
35. 7^1.04 
86,785.59 
23.;67.R6 
8,Ui((4.37 

1.255.11 
15.667.25 

?0,Ut£.S7 
U3.|«4:).27 
Ul.233.82 

IC. 370.26 
9.115.26 

50.U9u!5$ 
5.U0U.99 

51.503.28 
15.5>:.56 
8,513.19 


Total! 


1.3^5.83'4 


36.225 


162.6* 


8,122    S.57D    1,622,U15    3.061.850.08 


Total  Incooe  Motor  Vehicle  Fees    $7. 694, t'^. 20 
Ei7>endlture8  (eetliited  at  ??*) 
Balance  apportlonni  ft 


^tS^ 


One-half  to  Oountlet    $3,061,850.36 

Or.e-half  tc  State  3,061, ?50. OP 


DIVISION    OF    IIIGIIVVAYS 


159 


DIVISION    OF    MOTOR    VEHICLES.    STATE    OF    CALIFORNIA 


APP.-iRTiotr/E:rr  of  motcr  ve 

":i:ij:  fees  nR  tie  peridu 

JULY  1. 

9-7  TO  DEC 

51,  u:7 

REGISTHATiON 

iPPORTTflMPn 

AUTOS 

TRUCKS 

TRUCKS 

yOTOR- 

TRAIU 

TOTAL 

Wrwnl  1VIU>U 

TO  COUNTIES 

ryj^iTi 

SOLID 

PNEU. 

CYCLES 

ERS 

TIRES 

TIRES 

6.240517272 

Alaoeda 

6,091 

115 

694 

102 

182 

7,184 

44,831.88 

ilplne 

10^ 

1 

1 

5 

31.20 

AMdnr 

7 

17 

1 

2 

1?1 

817.52 

Butte 

701 

15 

130 

8 

88 

942 

5,878.57 

Calaveras 

103 

1 

33 

1 

2 

145 

904.87 

Oolusa 

220 

8 

1^ 

1 

l\ 

283 

1,766.07 

Oontra  Oosta 

1,0^5 

16 

25 

1.233 

7,6?4.56 
748.86 

Del  Borte 

76 

6 

421 

6 

120 

El  Dorado 
Fresno 

135 

2,695 

7 
123 

1 
37 

3^ 

182 
5.0*5 

1,135.77 
22,7%.68 

Glenn 

214 

8 

36 

4 

41 

303 

1,890.87 

Huaboldt 

7'+7 

32 

107 

4 

17 

907 

5,660.15 

Imperial 

l.Ut 

7 

169 

16 

51 

1,357 

8,468.38 

Inyo 

131 

1 

39 

1 

5 

IV 

1,104.57 

Kern 

1.568 

22 

195 

29 

190 

2,004 

12,506.00 

Kings 

'*56 

12 

72 

7 

9? 

638 

3,981.45 

Lake 

83 

11 

27 

3 

4 

128 

798.80 

Ijassen 

290 

10 

32 

1 

15 

346 

2,171.70 

Los  Angeles 

38,869 

426 

4,877 

434 

1,018 

45,624 

284,717.36 

Kadera 

250 

11 

49 

12 

35 

357 

2,227.86 

Uarln 

'^ 

10 

80 

5 

4 

533 

3.326.20 
405.63 

Karlpoaa 

2 

15 

2 

1 

,65 

UendoclDO 

371 

29 

67 

6 

15 

488 

3.045.37 

Herced 

570 

'? 

121 

14 

97 

814 

5,079.78 

ikxjoc 

115 

U 

12 

2 

133, 

830.00 

Uono 

21 

4 

2? 

156.01 

Monterey 

912 

19 

129 

16 

78 

1,154 

7,201.56 

Hapa 

31" 

23 

77 

9 

19 

442 

2,758.31 

Hevada 

139 

2 

33 

,7 

181 

1,129.53 

Orange 

2,350 

23 

313 

48 

l4l 

2,  ST" 

17.935.25 

Placer 

U26 

21 

70 

9 

21 

^203 

3,413.56 

Pluaas 

15" 

8 

37 

4 

1,266.82 

Riverside 

20 

226 

28 

l'*3 

1,946 

12,144.05 

Sacramento 

84 

421 

28 

166 

3,187 

19.888.53 
1,716.14 

San  Benito 

'l93 

8 

44 

5 

25 

275 

San  Bernardino 

2,223 

21 

^97 

31 

107 

2,698 

^16,836.91 
27,945.04 

San  Diego 

3,752 

24 

5? 

114 

110 

4,478 

San  Francisco 

8,265 

210 

1.073 

103 

9,765 

60.938.65 

San  Joaq'jin 

1,751 

63 

361 

26 

208 

2,409 

15,033.41 

San  Luis  Ctoispo 

tao 

U 

75 

5 

35 

606 

3.781.75 

San  Mateo 

976 

27 

144 

9 

23 

1,179 

7,357.57 

Santa  Barbara 

1,280 

13 

190 

U 

^l 

1.537 

9,591.67 
18,091.26 

Santa  Clara 

2,204 

129 

319 

2.899 

Santa  Cruz 

600 

22 

108 

8 

43 

781 

4873.84 

Shasta 

212 

17 

47 

5 

21 

302 

1,684.64 

Sierra 

?^ 

2 

8 

1 

62 

586.91 

Siskiyou 

541 

19 

100 

3 

20 

683 

4,262.27 

Solano 

595 

15 

214 

20 

42 

725 

4,524.37 

Sonoma 

963 

60 

16 

53 

1.306 

6,150.12 

Stanislaus 

1,171 

25 

235 

22 

203 

1,656 

10.334.30 

Sutter 

227 

25 

5) 

2 

42 

347 

2.1b5.46 

Tebaoa 

242 

9 

34 

2 

37 

324 

2,021.93 

Trinity 

1,174 

2 

I 

28 

174.73 

Tulare 

^ 

220 

15 

238 

1,675 

10,452.66 
1.341.71 

Tuolumne 

188 

4 

21 

1 

1 

215 

Ventura 
Yolo 

1 

19 
21 

lg» 

17 
8 

^ 

1.140 
609 

7.114.20 
3.8OO.47 
2,159.22 

Yuba 

257 

15 

44 

3 

27 

346 

Totals 

95.517 

1,389 

13,066 

1,32? 

4.556 

114.^50 

713.603.15 

Total  Income  lfe>tor  Vehicle 

Fees    $ 

^'.m.ii 

Ck 

»-taH  t 

lO  OBuntlst 

in5,eD3.i5 

1713,603.15 

Balance  Unapportloned  6-30- 

27 

Q 

le-balf  1 

io  Ststo 

Total 

l" 

798,*7.U4 

txpenditures 

371,041.14 
'♦?7.206.30 

Balance  ip;>ortiooad 

$r 

IttO 


I)|;i'\i;imi;n  r  ok  imiu.ic  woitK- 


DIVISION    OF    MOTOR    VEHICLES,    STATE    OF    CALIFORNIA 


■ni^iiziz  FEES  ra^  TH2  Pt-.ix  ja;;    i.  lyrs  tc  jui.t  jo,  1323 


aUWS    |T5aj(5Ks    ITRUCI 
SaiD        Pl.-EU 


hegistra; 


U0?i£'  ITRAIL- 
CYCLES      ESS 


"OTHT 


APPORTIONED 

TO  oairriES 


1,750021505 


Al=::e.:' 

Alpine 

Aaador 

Butte 

Calaveras 

Colusa 
Contra  Oosta 
Cel  Norte 
El  Dorado 
Fresno 

Olenn 

Humboldt 

laperlal 

Inyo 

Kem 

Kings 
Lake 
Las!'^n 
Los  Ancelcs 
Uadcra 

Uarln 

Mariposa 

Uendoclno 

Uerced 

Itodoc 

liono 

lionterey 

Napa 

Nevada 

Orange 

Placer 
Pluaas 
Riverside 
Sacraoento 
San  Benito 

San  Bernardino 
San  Diego 
San  Ftancleco 
San  Joa^juln 
San  Luis  Obl^>o 

San  Uateo 
Santa  Barbara 
Santa  Clsra 
Santa  Cpjz 
Shasti) 

Sierra 
Siskiyou 
Solano 
Somaa 
Stanl sinus 

Sutter 
Tehaia 
Trinity 
Tulare 
Tuoluvie 

Ventura 

Yolo 

YViba 


15y,291 

Cu 
1,759 
10,985 
1,725 

3,UU6 

17,821 

1,076 

2,012 

UU,122 

3,839 
11,U93 
15,177 

2,13«; 
26,U55 

7.208 
2,262 
3.268 
599,589 
u,352 


2,512 


UI4U 


83 

U29 
831 
5.057 
711 
121 


3,927 
U 

251 
l.Ull 

252 

U99 

1.739 

2142 

376 

5,201 

uue 

1,390 

2,358 

279 

3,1U3 

875 
312 
336 
58.S 


1,163 

962 
1,362 

187 

U6 

1,750 

768 

U18 

3.662 

1,100 

260 

2.951 

U.792 

uao 

U.298 

6,052 

13,653 
3,889 

i,in 


2,3'. 

U.975 

'5' 


'■^ 


92 
l.lUl 
2!  2$ 

828 

2.9^ 
52U 

1,9>I0 

1,0U2 

587 


7»!3 
1 


6 

171 

U 

10 

2U5 

17 

UU 

U9 

2 

163 

29 
12 
2U 
2,Ut2 
32 

58 

5 

26 

61* 

1 


103 

U9 

12 

20U 

28 
12 


3U 

188 

517 
77U 

'?, 

116 
100 
316 
107 
lU 

2 
22 
76 
128 
120 

15 

1 
132 
11 

60 
30 

10 


1.061 
1 

11 

U76 

U5 

16U 

.2UU 

23 

23 

2,752 

UUl 
98 

387 

28 

1.155 


C9 

7,7-43 

2U5 

'■*? 
lU 

56 

587 

15 

U 

U12 

87 

1.U59 

117 

15 

1.075 

796 

95 

916 


1,398 
186 

201 
273 

1.320 
196 
lOU 


80 
202 
26? 

1.U5U 

104, 

291  ! 
2  I 
1.9^5  I 
30 

619 
305 

107 


12},97>4 

52 

2,072 

13.O9U 

2,086 

U,190 

20.U19 

1.37U 

2,  "483 

53.582 

U,816 
13,?7U 

13,136 
2,530 
31.502 

8,326 
2.691 
3,722 
681,328 
5.232 

9,513 
973 
6.321 
11.675 
1,873 

359 

1U,997 

6,883 

3.916 

Ul,168 

8,036 

2.171 

27.293 

Ul,002 

U,016 

1*0,573 
t5.086 
132, '453 
y4,712 

10, oy* 

19.639 
20.171 
U7.932 
13,133 
I*,  550 

706 

7,  •■415 

11.332 

23.2U1 

22.66t 

5.628 

''^] 
27.923 

17.7% 
8.W1 
U.611 


216,957.17 

91.00 

3.626.01* 

22,31U.78 

3.650  5* 

7,352.60 
35,733.73 
2,UOU.5} 
U,y*5.30 
93,763.65 

8,U28.10 
23.229.79 
31,325.39 

'■4.U27.55 
55.12^.18 

15, 620* £3 
!*.  709.31 
6,513.58 
1.133,213.66 
9,156.11 

I6.6U7.95 

1,711.52 

11.936.90 

20,'451.50 

3,277.79 

628.26 
26.2U5.07 
12,OU5.i40 
6,853.08 
72,0U!4.89 

1U.063  17 

3.793.30 

U7.76J.3U 

71.75U.38 

7.028.09 

71.003.62 
113,90r.90 
231. 735.60 
60.7-46.75 
17.553.72 

3U,516.17 
35.299.68 
33.9?7.03 
22.331.78 
7,962.60 

1.233.^ 
13,37t  Ul 
19.336. 2U 
UO.£72.25 
33.6fc5.99 

5.8U9.I2 

g,»49  96 

357.26 

U3.3fc5  85 

5,063.  <?! 

J1.1U3.38 
IU.771.93 
?.Ofc9.35 


Total! 


l.U6!4.oa) 


Ji*.559 


165,109 


8,079 


31.765 


1.703.572    2.930.33765 


Total  Incoae  Motor  Vehicle  Teen    <7.3'43.167  00 
EipendlturuB  ("?Btla.Tted  at  2^11) 
Bsl'^.TCc  ATortlonwd 


0ne-h.ilf  to  Onrjn'.lc- 
Onc-hilf  to  St.-'tf 


C  3^.337  63 
:.3«).3J7.62 
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STATE    CONTROLLER    OF    CALIFORNIA 


iOTOR  vmias  nn.  tax  APPOHTi:!aer,  xtobeh  i,  i92fc  to  septdger  )o.  wi 


HSJISTRATIOl! 

VtrJXH    1.- 

12:  51.ik:l. 


tf.'KJSTIOUiE 
DiXI.Jl.    1526 


iEaiSiHATIOK 
1927-  JAS.l- 
IUR.3i.Ilfa. 


APPORTIO.NED 
IIAR.51     1927 


APPORTOKZD 
SEPT.  30. 1927 


TOTAL 
APPOfiTIOHEKT 


Alaaeda 
Alpine 

Butte 
Calaveras 

Colusa 

Contra  Oosta 
Del  torte 
£1  Doraoo 
Fresno 

31enn 

Huioolit 

Ijiperlal 

Inyo 

Kern 

Kings 
Laice 
Lassen 
log  Angeles 
Hadera 

Uarln 
Mariposa 
Uenooclno 
He reed 

Modoc 

done 

Honterey 

lapa 

Xevada 
Orange 

Placer 
Pluaag 
Riverside 
Sacraaento 
San  Benito 

San  Bemar<Uno 
San  Diego 
San  rranclsco 
San  Joaquin 
San  Luis  (klspo 

San  Vateo 
Santa  Barbara 
Santa  Clara 
Santa  Cruz 
Shasta 

Sierra 

Siskiyou 

Solano 

SonotB 

Stanislaus 

Sutter 
Tebaaa 
Trinity 
Tulare 
TuoluBie 

Ventura 

Yolo 

Yufia 


119.^75 

4} 

1.920 

12.912 

2,005 

'•4.416 
19,748 
1,3^ 
2.3^9 

'4,663 
13,230 
20,238 

2,688 
33,658 

3.979 
2,585 

3.7»i6 

6U6.t405 

5.506 

9,05U 
'..017 
6.887 
11.061 
1.6>J0 

335 
13.055 
6.906 
2.812 
39.797 

8,076 
1,876 
2U,606 
U1,U76 
■♦.lUS 

36,663 
59.913 
128,157 
33.936 
9.31U 

17,U56 
19.971 
i«.55U 
12,882 
i*.902 


7,8*3 
11.161 
23.117 
22.7U2 

5,U5U 
u.sao 

27.677 
2.9W 

15.833 
8.631 
>'.532 


150.651.38 

5I.I8 

2.U18.99 

16.267.70 

2,526.06 

5.565.68 
26,830.31 
1.688.25 
2,959.18 
69,833.30 

5,87U.S7 
16,668.35 
25.197.66 

3.586.58 

12,1<».59 

11.512.55 
5.351.30 
4.719.55 
311.399.38 
6.936.96 

11.331.85 
1.281.31 

3.676.86 
13.935.65 
2,066.22 

'422.06 
16,117.87 
3,700.30 
3,512.81 
50,139.85 

10,174.87 
2,565.55 
51.000.36 
52.255.21 
5.219.75 

16.191.36 
75.183.31 
161.163.76 
12.755.61 
11,751.62 

21.992.0* 
25.161.27 
58.652.95 
16,229.91 
6,175.98 

929.80 
9,881.52 
11,061 .0» 
29,502.85 
28,652.12 

6,871.11 

6,118.26 

621.91 

51,869.98 
5.765.81 

19.917.9* 
10.871.11 
5.709.85 


1,778 
11,529 

1.706 

3,779 
18.619 
1.160 
2,080 
19.958 

"4,257 
'.1,608 
10.671 

2,555 
29.90* 

3,0701 

2,529 1 

5,008 

605,011 

4,3901 

3,381 
925 

6,122 
10,056 
1,111 


'  U7<i 


12,174 
6,225 
2,181 

53,5051 

7.293 
1.509 
25.527 
56.855 
5.305 

55.081 
58. 1« 
117. II5 
30.735 
3.560 

16.769 
17.595 
13.331 
11.837 
1.105 

571 
6.551 
10,063 
21,129 
20,520 

168 
25,211 
2,662 

15,198 
7,610 
1,021 


151.060.67 

56.72 

2,598.51 

15,552.72 

2.501.11 


1.561.85 
2.305.91 
67.5b6.31 

5.715.75 
15.659.30 
22.139.55 

5.119.91 


10.886.50 
5.111.31 

.1.057.32 

816.169.29 

6.596.65 

11,506.01 
1,217.35 
8.253.65 

15,565.65 
1.917.97 

570.98 
16,827.51 
8,591.88 
5,516.89 

51,671.09 

9.315.07 
2,055.65 

19!690;71 
5.130.28 

17.528.65 
78.355.58 
158,026.95 
11.526.* 
11,517.52 

22.621.55 
25,755.81 
58.155.91 
15,968.22 
5.551.98 

771.55 
8.571.60 
15.531.82 
28.907.91 
27.681.66 

6.917.10 
5.997.69 
651.55 
51.051.53 
5.591.06 

20.906.91 
10.265.96 
5.128.11 


'.25,101 

17 

1,969 

13,003 

1,921 


9.320  ' 
1,315  I 
6,930  I 
11,395  I 
1.693  I 

356  i 
11.269  I 
6.396 
2,366 
42,586  I 


18.581 
19.350 
17.371 
15.259 

1.702 

712 
7.702 
11.515 
25.515 
22.880 

5.721 
5.022 
536 
27.732 
5.008 

8,656 
1,601 


15,362.11 

55:065:^ 
7,956.79 
96,279.06 

26,519.95 


27,165.20 


$    661.591.55 

217.89 

10.556.62 


1.7J2.33 
71.865.56 
37.1?5.tD 
15,215.29 
225,551.30 

15,961.57 

9,913.35 

139,967.11 

223,518.11 

22,618.07 

208.631.07 
312,312.95 
701.U6l.23 
181.58?. 39 
51.39'>.62 

98.781.31 
106.751.29 
256.637.15 
70.736.12 
25.115.98 

3.779.11 
10.902.10 
60.705.11 
127.052.01 
125.022.90 

50.502.70 
26.785.68 
2.818.55 
119,755.10 
16,121.55 

90,967.58 
16,511.60 
21,557.61 


Oollectl-ns  2<  tax  to  Sept.   50.   1927 
LcFr  T'^f-jntls  and  expended 
Bilance  apportioned 

1/2  to  Onintles 

1/^  to  State  HlgJiray  llalntcn.n«:e  rund 


«a.721.t)3.i?5 
1.6*?.5'0.57 


Stat'-  Hl^«ay  Oonatnjctlon  rund 

OalloctlonB  Utax  July  ?9.   1977 

to  Septeabei-  50.  1927  tl. 770. 315.70 

Les"  rf^Jnle  211.117.11 

"•alnnce  to  State  Hlgliwiiy  Oonstr.ictl'jn 

5\ind  SI.  55".  "^.54 


11—63390 
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DEPABTMENT   OF   PUBUC    WORKS 


STATE    CONTROLLER    OF    CALIFORNIA 


'.Xr.i-j:  r:c  :iA 


r3;:!oTRatioii 
xs  M.isa. 


x:  M.nr; 


1  '.'•■'^ijl    I.-      lU-i 
\LkR  Jl.  111:1 


sEirv.'iia 


3olufln 
Contra  3b6U 
Del  lorta 
II  ODriiilo 
rremo 

jlenn 
HtzaboUt 

Inyo 
K»ni 

King* 
lake 

Log  Xn/?rK» 
lUrln 


.•.<?t"y 


Rlveralds 
Sacraaroto 
am  Benito 

Sin  BemRT'llno 
Sin  Diega 
San  Franclaoo 
San  Joairuln 
3in  Uila  Oblapu 

San  Hatm 
9snta  Barbara 
&inta  Clara 
Santa  Cue 
Shasta 

Sierra 

Slsiilynu 

Solano 

SonooB 

StaMelaua 

Sutter 

Teha») 
Trlr.lty 
Tulare 

TuDl'.Bne 

Ventura 

Tolo 

YUba 


IS.lOl 
51 

i5.)7r 

1.97) 

'4.V«4 

?1.191 
I.UI7 

n.!)«i 
i^w> 

9.IW1 
l.*7 
f.  is» 
n.tm 

lu.rv 

ot.^^i 
1*^.7^ 

1  ».0I  5 
15.vn 

?.9C^ 
11.^70 
?*.01l 


17.777 

>i.<!51 


69  r-i 

?.77>"»J 

J.TOO  90 

!).9^.M 
2^.975.10 
1.957.»1 

77.071  70 

b.u.9.y 

l^^7?.60 

^.7*. a, 
».<i?  71 

ir.bM  I'j 

^?'7  (.fl 
910.U70  V) 

7.t,''l.V 


i:.'rO..'M 

l.'iM.<r^ 

9,  i"»^  1 

i*..9^.ri 

^  w  ^,^ 

■x;.i55.ii« 

9.tbl.69 
'*).?«.  91 

11. •jn  ft 

".ir.i"? 

V.  701. 77 

9D.7)7.«C 
Is^.tlS.l? 
l«.  5^.51 

n.^  w 
:^, 001. 09 

XOiO.y 
6t.«V.V 
l'?,U^7  TT 

99?.  "O 
10.<"7.77 
Iti.'CT.UV 

\r'.>nfc  07 
v.ito.o? 

7.9^.  IK 
7.01W.51 

W.W3  bO 

•j.no.bo 


117.1^'.> 


«    it7.9i*r9i 


:M 


?7.>'5?.ll 
i.ior.rj 


.''VKlU  67 

V57?  19 

UO.^UMl 

i?,i:o.97 

'*.711.W 

'<ct.)'«.a/ 
7.117.IL 

i;.n,7.95 

i,\».u.- 

'J.l.'V.lC 
15.C7<!.11 

I9,<*»i.l'i 

<».yvi.o5 

Srsw.i? 
%.:^.:') 

10,T57  7L 
^T^.79 

'i»t.9*!  «15 
Sl»l6.7> 

9i.U7.U7 
W.Tbt.tA 
17^.009.31 
l47.O2n.faO 


65.. 75.  Ill 
I7,*l.b5 

b.057.6r 
&^ 

M.ff*^  0} 
VJ.^.Tl 

fc!77V06 
V.9li7:» 

?1.0H9.9b 

ii.uor.fat 
t.:«)  99 


15,975 

«.J77 
7.021 

Ii.l9« 

U2,U70 

1».00> 
56.110 
10,577 

30.595 

a,  157 
50,  ?1? 


l«.9>u 
8.52 


«    571. V?'  a 

6,15^.95 
19,X1.6i 
6.?i3.55 

l?,¥^.57 
U.:^.7« 
U. 214.02 
7.U75.OI 
l«0.1l\7'> 

U,Uti9.15 
W.<3.''7  00 

Sl.lC.UX 

l.V^  57 
'»l.t2b.C»i 

ab,^7.Z2 
l!,069.22 
ll.295.Tb 
2,011«.5yi.lU 
I5.M.17 

2.9l4«.0? 
30.572.5b 

V^.Jlfc."*! 

5.729.W 

l,07b.U7 
<»5,055.77 

127.t.S7.91 
31.0116.9I 

5.1''^.  y 

82,7«.& 
13i,2?7.ii6 
12,056.75 

121,015.*! 

195,  yo.^ 

599,02).^ 
13i.5I«.Q« 
»,:i5.t7 

5«,5y9.« 
fa0.7M.O2 
1*,15>.15 
5?,aJ9.55 

i5,ei5.90 

2,iyi.U2 
22,iP1.17 
Jl.25'1.72 

6R;5fcl!S 

lt.9?i.3« 
15.?W.5b 
f,6iil.?7 

o.tyi.ib 

K.W9.10 

.971.15 


t    711. 9^. Ob 

?'i2.1) 

ll.b^.H 

75.12.1 

ll.7^.y 

?i.l?5.05 

117.73»*.>J9 

7.95i.0t 

lU.l'lb.'W 
510.579  S 

27.657.91 
76.155. U5 


V.9<i.U 

l:?§:r 

l&5.'-ifc2.5b 
It.  7^.51 

ioi,im.6 

U».<315.* 
a;.**,. 09 


75«>.yj5  |t2.57?.100.16  I     X.UM.'m    |t2.50b.902. 


1.7W.5?}    t5.11t.<»5.1? 


ODllectlonr    y  tai  to  Sert.  10.   If* 
tea*  refunda  and  eipenlad 
Balasca  apiartlooad 

1/2  tu  Oiuntlea 

1/2  to  8Ut<  KliitiaRT  IkiUitRanor  rnl 


I  %hii'.v)YM 


STtn  HiaWAT  ouBSTc-jCTiJi  rjiD  U  aa  tu  tyoBOt  i.  1977  to  siTmooi  v).  193; 


Oct.  1.  m- 


Jv..  1.  nr?. 
far  M,   r<2» 


i.-r.   1.   ir- 

S<Tt.  Vj.lV 


Oollactlnna 

Ratalfwd  prvrloua  q«rt«t 


t5.u''..T>».00 
50.000.00 


Sub- total 

L^aa  reftnl*  anj 

l»!Wr  I,  51-1  f 

Oonatr\»-ti  ir,  rv*«! 


•talnad 


»2.V2.5*..'D 
>15.iy.7l 


«2..'r»1.''55.1«'i 


t5.71''.'W'.30 
71V  57^.52 


*2.  »'J.^)^  /"i 


»i:.7rr.595.U 

i.ir-.iW.TT) 

»  9.?<0.'4l7.% 


DTVISION    OK    IIKUnVWS 


IG.I 


STATE    CONTROLLER    OF    CALIFORNIA 


-.:  ^se  Tx-i  Arpor'.muent  to  J'jne  '^D.  I'! 


Re^ls'.r.-xtion 
.'anu-iiy  1,  ITb 


^ce=^er  M,  iqX 


VDoor-.lonoi       . 

to  * 

oce=ber  31,  1927 


Registration 


Ccreator  '^1,   WTy 


A5>jrtlop.eJ 
to 

jaie  50,  n:^ 


Total 
Apportloaicr.t 


Alr-.-Vj 

Alpine 

AaaJor 

Butts 

>l.ivcms 

Oolusa 

Oon'fa  Ooeta 
L»l  iiorte 
El  aorado 
rresno 

'lenn 

IfxbMit 

lapcrlal 

Inyo 

rlern 

Xln.-s 
Uice 
Lassen 
Los  Angel  AS 

'i-L:era 

•.'nrln 

Itarlpoaa 

Uoriibclno 

K»roed 

'Joiioc 

'Jono 
'Jon'.eroy 
::3pa 
Sevada 

Orange 

Plaxrer 

P1JB3B 

Riverside 
Sacrazento 
San  Benito 

am  Bernardino 
3ui  Diego 
San  rranclsco 

San  Joiquln 
Sm  Lule  %lspo 

Sm  'iteo 

Sinti  Barbara 
Sr'nt.T  ClU^ 
SnntT  Jruz 
SIVTsta 

Sierra 

Sleklyou 

Solano 

Sonoca 

Snnlslaua 

Sutter 
Tohaaa 
Trinity 
Tulaie 
T-joluane 

Ventura 

Yolo 

Yub.1 


uq,575 

'43 

1,^30 
12,91? 
',005 

U.Ulo 

\,W 
2,3^9 
•75,1*2^ 

U,665 
15,230 

2D,T< 

33,6>'< 

«,q79 
3,7^ 

e^,'jo5 

3,05U 
1,017 
6.<^ 
11,061 

i.eo 

335 
13,055 

C,=»D 

7,  "12 
39,737 

8.076 

?4.fc06 
U1,U76 
U,1U3 

36,665 
59,915 
128.157 
33,936 
9,31U 

17,U56 
19.971 
1)6.59* 
12,«l«2 

7.*! 
11,161 
23.U17 
22.7U2 

5,151» 

."WO 

U96 
27.677 
2.9^ 

15,»35 

'^,t31 
U,532 


I: 


27U.03 


I2t,101 

51 

2,032 

13,37? 

1,975 

U,3'a» 
21,1<51 
1,M7 

5<„3tO 

>»,'77 
13,5«1 
n,5a3 

2,7*^ 
33,<303 

'',251 
2,C25 
3, 'TO 
t?n,902 
5,573 

9,UT9 
l,0'i7 
7,15<^ 
11,6-^ 
l,7-*3 

ym 

l'-»,737 
7,065 
2,919 

U3.60O 

«,U19 
1,95* 
27,31*5 
U2,925 
U.309 

HO,  5** 
be. 351 

135,  rs 

35,566 
9,?75 

19,013 

20,U97 
U<?.«?5 
lJ,'-'97 
It,TO 

726 
7,925 
11,570 
2U,011 
23,505 

5,**2 


2.259.77 

1.231.'r7 

6!*fc.<?3 


28,1 
3,079 

17,727 
8,850 
t,751 


10,157.99 

U.l2 

165.69 

1,077.66 

159.09 

353.15 

1.707.03 

11'4.15 

1^5.10 

U,5X).0>* 

1,09"-.00 

l,5r.^0 

""1.59 

2,731.03 

T-*5.?l 
"U.'ib 

')3.5r^..&2 
li+''.95 

7C5.19 

tfl.3!l 

57t.bl 

9'll.i.O 
1!*0.'41 

27.71 

Ll-^.U 
56^.12 
227. 0'? 

3.516.0O' 

67«.19 

157.1*0 

2.302.76 

3.i*57.'«) 

3U7.ll 

3,269.22 
5,y*U.<!6 
10,933.56 

795.1*7 

1,531.5'! 
1. 651.12 
3,937.90 
1,0»7.?* 
356.90 

58.W 

638.39 

932.01 

1,931*. 19 

1.893.U3 

U7D.60 
U15.I1? 
UU.06 
2,?».2U 
*8.03 

1,1*27.99 
712.91 
390.7? 


27,2r'i.5U 
10.  :^ 

'4V.72 

2,920.53 

U'15.25 

9<O.U2 

U,  5^.56 

305.UO 

530.3fc 

i2.U5i.Ol 

1.05''.39 
2.9S2.25 
U.U^^.77 
to?.  25 
7.53U.«7 

2,026.74 

'*'43.17 

lU7,<f32.''? 

1,23U.77 

2,05U.57 

229. '49 
l,559.5t 
2,526.2? 

3r».'4<; 

75.52 
3,OjO.Ul 
1.55U.?! 

62'?.'42 
9,197.05 

1,830.0* 

UJp.15 

5,71U.65 

9.377.U7 

93«.U2 

«,501.95 
13, '^.95 
29,22U.7* 
7,692.U1 
2.12'4.0!1 

U,022.'W 
U,501.U9 

10,5''2.32 
2,925.<C 

l,o°:6.5* 

163-?1 

1,757.78 
2,53U.96 
5,276.39 
5,139.2S 

1,2U9.02 
1.111.68 

11U.»5 
6,2U0.UU 

67*.63 

3.C»7.76 

l,9U:i.7^ 
1,057.60 


1.0*0, 991* 


%  zyiAn.vf 


1,736,765 


t  139.90U.01 


J  J7U,015.09 


Total  r^jportloned  to  counties  %  37U,015.09 

Total  to  St-ite  Hlshway  Uaintenance  Fund         37'».015.09 
Total  Ect  Taj  Levy  S  mOJO.lff 


CONTRACT  STATISTICS 

(a)  Completed  Contracts — June  30,  1928. 

(b)  Incomplete  Contracts — June  30,  1928. 
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Portland  Cement  Concrete  Pavement 
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Year 

■Grading 
(per  cu.  yd.) 

Asphalt 
concrete, 
including 
all  materials 
(per  ton) 

Concrete, 

including 

all  materials 

(per  cu.  yd.) 

Sand, 
delivered 
(per  ton) 

Broken  stone 

and  gravel, 

delivered 

(per  ton) 

Cement 
delivered 
(per  bbl.) 

•Concrete, 

exclusive 

of  materials 

(per  cu.  yd.) 

1912 

$0  39 
46 
51 
45 
37 

$0  49 

$6  04 
6  46 
6  71 
6  80 

$5  82 

5  91 

6  75 
6  26 
6  37 

$6  35 

$0  56 
54 
58 
60 

SO  56 

SO  58 
85 
76 
76 

SO  78 

SI  61 
1  65 
1  70 
1  74 
1  80 

SI  70 

, 

1913 

S2  56 

1914 

3  03 

1915 

2  84 

1916 

2  90 

$6  49 

S2  92 

AVERAGE  CONTRACT  PRICES,  '1917  AND  1918 
Portland  Cement  Concrete  Pavement 


Year 

■Grading 
(per  cu.  yd.) 

Asphalt 
concrete, 
including 
all  materials 
(per  ton) 

Concrete, 

including 

all  materials 

(percu.  yd.) 

Sand, 
delivered 
(per  ton) 

Broken  stone 
and  gravel, 
delivered 
(per  ton) 

Cement 
delivered 
(per  bbl.) 

•Concrete, 

exclusive 

of  materials 

(per  cu.  yd.) 

1917 

SO  73 
78 

$0  74 

S8  52             'tS  03 

SO  66 
1  05 

$0  76 

SO  86              SI  80 

S4  17 

1918 

•10  51 
$8  67 

1  28 
SO  96 

2  20 
SI  90 

5  53 

'.-Average 

S8  52 

$4  51 

AVERAGE  CONTRACT  PRICES,  '1919  AND  1920  (TO  JUNE  30,  1920) 
Portland  Cement  Concrete  Pavement 


Year 

■Grading 
(per  cu.  yd.) 

Asphalt 
concrete, 
including 
all  materials 
(per  ton) 

Concrete, 

including 

all  materials 

(per  cu.  yd.) 

Sand, 
delivered 
(per  ton) 

Broken  stone 

and  gravel, 

delivered 

(per  ton) 

Cement 
delivered 
(per  bbl.) 

•Concrete, 

exclusive 

of  materials 

(per  cu.  yd.) 

1919 

•  1920 

50  96 
1  10 

51  01 

S9  07 

513  08 
16  25 

514  82 

SI  10 
1  23 

SI  17 

SI  33 
1  41 

SI  37 

S2  64 
2  68 

S2  66 

S6  37 
7  64 

S9  07 

S7  00 

AVERAGE  CONTRACT  PRICES,  '1921  AND  1922 
(Costs  are  from  June  30, 1920,  to  June  30, 1921,  and  June  30, 1921,  to  June  30, 1922) 


Vfair 

■Grading 
(per  cu.  yd.) 

Asphalt 
concrete, 
including 
all  materials 
(per  ton) 

Concrete, 

including 

all  materials 

(per  cu.  yd.) 

Sand, 
delivered 
(per  ton) 

Broken  stone 
and  gravel, 
delivered 
(per  ton) 

Cement 
delivered 
(per  bbl.) 

•Concrete, 

exclusive 

of  materials 

(per  cu.  yd.) 

1921 

SO  94 
71 

SO  78 

S9  40 
7  92 

S7  98 

S17  34 
14  29 

SIS  75 

SI  74 

1  47 

SI  63 

S2  09 

1  77 

SI  94 

S3  39 
3  10 

S3  23 

S7  97M 

1922 

5  01 

•Average..  

S6  96 
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AVERAGE  CONTRACT  PRICES.  '1923  AND  1924 
Costs  are  from  June  30, 1922,  to  June  30, 1923,  and  from  June  30,  1923,  to  June  30, 1924) 


t 

1 

Vrar                   'Grading 
*™'               (percu.yd.) 

i 

Asphalt 
concrete, 
including 
all  materials 
(per  ton) 

Concrete, 

including 

all  materials 

( per  cu.  yd.) 

Sanil. 
delivered 
(per  ton) 

Broken  stone 
and  gravel, 
delivered 
(per  ton) 

1923 

$0  74 
75 

to  74 

IS  10 

7  27 

17  76 

$13  18 
13  49 

tl3  40 

tl  31 

11  80 

$2  9« 

S5  16 

1924 X... 

■Average 

tl  31 

1180 

$S9« 

$5  10 

AVERAGE  CONTRACT  PRICES.  '1925  AND  1926 
(Costs  are  from  June  30, 1024  to  June  30, 1925,  and  from  June  30. 1925  to  June  30, 1926) 


Yemr 


1925.... 
1926.... 

'Average 


.\Bphalt 
concrete, 
including 
all  materials 
(per  ton) 


$6  43 

5  13 


85  80 


Portland 

cement 


all  mat4Ti:dii 
(per  cu.  yd.) 


'$10  S5 
no  58 


810  73 


AVERAGE  CONTRACT  PRICES.    1927  AND  1928 
I  Costs  are  from  June  30,  1926  to  June.  30.  1927.  and  from  June  30.  1927  to  June  30.  1928 


■Includes  all   classi6cations.  except  that  structure  exca>-ation  and  nrefiaration  of  iubgrade  not  included  in  the 
averages  for  1924  to  I92S.    These  items  were  bid  r.n  sii.iirii.  K  from  the  grading. 

'  Contractors  liid  upjin  this  item  in  most  m.'^  30,  1923.  the  slate  supplying  MI  materials. 

•  Only  a  six-month  iirnoi.  ,I:inu:iry  1,  I'.tjd  I 

•  In  1912  contractom  in  all  cases  except  one  f  ,  -.  tc  aggregates. 

•  Weighted  aversige. 

•  In  191*  .ind  1918  the  paving  concrete  was  enriched  from  1:2'3'.S  misturc  to  1:2:4.     In  the  prices  stated,  allowanoe 
bu  been  maile  for  this  change 

^  From  June  30.  1623,  to  June  30.  1928.  all  materials  were  furnished  by  the  contractors. 
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PREFACE. 


The  State  Mining  Bureau  is  maintained  for  the  purpose  of  assisting 
in  all  possible  ways  in  the  development  of  California's  mineral 
resources. 

As  one  means  of  offerinpf  tangible  service  to  the  mining  public,  the 
State  Mineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  of  this  character  has  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Report  of  the  State  Mineralogist 
in  the  form  of  monthly  chapters  was  begun  in  January,  1922,  and 
continued  until  March,  1923. 

Owing  to  a  lack  of  funds  for  printing,  quarterly  publication  was 
begun  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies,  25  cents  apiece.  'Mining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  State  Mining  Bureau. 

Pages  are  numbered  consecutively  throughout  the  year  and  an  index 
to  the  complete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  Mineral  production  reports  formerly  issued 
only  as  an  annual  statistical  bulletin  are  published  herein  as  soon  as 
returns  from  producers  are  compiled.  The  executive  activities,  and 
those  of  the  laboratory,  museum,  library,  employment  service  and  other 
features  with  which  the  public  has  had  too  little  acquaintance  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  Bureau  will  not  discontinue  its  practice  of  issuing  from 
time  to  time  technical  reports  on  special  subjects.  A  list  of  such 
reports  now  available  is  appended  hereto,  and  the  names  of  new  bulle- 
tins will  be  added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  improvement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  tlie  Mining  Bureau  is  to  increase  its  usefulness 
and  to  stimulate  the  intollitront  development  of  the  wonderful,  latent 
re.sonrcos  of  the  State  of  California. 


DISTRICT  REPORTS  OF  MINING  ENGINEERS. 


In  1919-1920  the  Mining  Department  was  organized  into  four  main 
geographical  divisions,  with  the  field  work  delegated  to  a  mining 
engineer  in  each  district  working  out  from  field  offices  that  were 
established  in  Redding,  Auburn,  San  Francisco  and  Los  Angeles, 
respectively.  Tliis  move  broujiht  the  Bureau  into  closer  personal  con- 
tact with  operators,  and  it  has  many  advantages  over  former  methods 
of  conducting  field  work.  In  1923  the  Redding  and  Auburn  field 
offices  were  consolidated  and  moved  to  Sacramento. 

The  boundaries  of  each  district  were  adjusted  and  the  counties  now 
included  in  each  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  the  accompanying  outline  map  of  the  state. 
(Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  division  heading. 

Although  the  petroleum  indu.stry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
vi.sor  on  the  current  development  and  general  conditions  in  the  .state's 
oil  fields  is  included  under  this  heading. 

New  County  Reports. 

The  series  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  different  counties,  that  together  compri.se  the  State  Mineralogist's 
Reports  XIV  to  XVIT,  inclusive,  in  the  ca.se  of  many  of  the  counties 
have  become  exhausted.  Those  still  in  stock  are  in  need  of  revision.  It 
has  been  thought  advisable,  therefore,  beginning  with  the  January, 
1925,  i.ssue  of  'Mining  in  California,'  to  make  the  district  engineers' 
reports  in  the  form  of  a  complete  general  report  on  the  mines  and 
mineral  resources  in  one  or  more  of  the  counties  in  each  district. 

This  program  will  be  followed  as  near  as  possible  in  succeeding  num- 
bers of  the  quarterly  until  each  county  in  the  state  has  been  covered. 

SACRAMENTO  FIELD  DIVISION. 

C.   A.   I..OC.AN,  Mining-  Engineer. 

AMADOR  COUNTY. 
Geography. 

East  of  the  Sacramento  Valley,  and  extending  from  the  lower  foot- 
hills to  the  summit  of  the  Sierra  Nevada,  Amador  is  the  central  one  of 
the  Mother  Lode  group  of  counties,  which  are  similar  as  regards  climate, 
geography  and  natural  resources.  Amador  is  smaller  in  area  than 
its  neighbors,  and  contains  only  601  square  miles.  The  i)opulation  of 
about  8000  is  concentrated  in  a  group  of  small  towns  extending  along 
the  course  of  the  Mother  Lode,  including  Jackson,  the  county  seat,  four 
miles  north  of  the  Calaveras  County  line;  Sutter  Creek,  Amador  City, 
Drytown  and  finally  Plymouth,  near  the  northerly  end  of  the  county. 
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All  of  these  were  early  day  mining  towns,  whose  entire  history  has  been 
connected  intimately  with  the  successful  operation  of  one  or  another 
group  of  the  many  gold  quartz  mines.  lone,  west  of  the  Mother  Lode, 
is  the  seat  of  an  active  clay  mining  region  and  had  formerly  active  coal 
mines.  Oleta,  Volcano.  Pine  Grove  and  a  few  other  .small  settlements 
east  of  the  lode  are  placer  mining  towns  of  the  early  days.  The  higher 
mountainous  i)art  of  the  county  is  limited  in  area,  but  there  is  a  large 
acreage  of  foothill  land  in  the  western  section,  which  is  divided  into 
ranches  devoted  to  grazing.     Mining  is  the  principal  industry. 

A  lateral  of  the  state  highway  system  extends  from  Stockton  to  lone, 
thence  to  Jack.son,  Pine  Grove  and  over  the  summit  to  Hope  Valley  in 
Alpine  Gounty,  where  it  connects  with  similar  roads  leading  to  Lake 
Tahoe  and  into  Nevada.  Another  highway  from  Sacramento  connects 
near  Plymouth  with  the  Mother  Lode  road,  a  north  and  south  road 
which  extends  along  the  Mother  Lode  region  from  Auburn  to  Placer- 
ville,  Plymouth,  and  thence  .south  to  Sonora.  The  county  is  thus  seen 
to  be  well  ])rovided  with  roads.  A  branch  of  the  Southern  Pacific 
railroad  extends  from  Gait  to  lone,  where  it  connects  with  the  Amador 
Central,  running  a.s  far  as  Martel,  serving  the  mines  in  the  vicinity  of 
Jackson  and  Sutter  Creek. 

Timber,  Water  and    Power. 

There  is  timber  suitable  for  mining  in  the  mountains  east  of  the 
Mother  Lode.  Some  of  the  mines  slii]i  in  heavy  Oregon  pine  timber  in 
addition  to  utilizing  the  local  supply.  Water  and  power  for  mining 
and  milling  are  .supplied  all  along  the  Mother  Lode  section  of  the 
county  by  I'acific  Gns  and  Electric  Company. 

Geology  and   Mineral   Resources. 

White  clay  forms  a  conspicuous  part  of  the  lone  (Tertiary)  beds, 
which  extend  across  the  entire  west  side  of  the  county  from  north  to 
south.  This  and  other  colored  clays  nearby  form  the  basis  of  an 
important  industry,  supplying  potteries  in  various  parts  of  the  state. 

Also  a.s.sociated  with  the  lone  beds,  and  usually  within  100  feet  or 
less  of  the  surface,  near  Carbondale.  lone,  Buena  Vista  and  Lancha 
Plana,  occur  numerous  dej)osils  of  brown  lignite.  This  was  mined  at 
several  places  until  a  few  years  ago,  the  branch  railroad  having  been 
built  to  Tone  primarily  to  serve  the  coal  mines. 

Farther  east,  alternating  beds  of  Marijjosa  (Jurassic)  black  slate, 
amphibolite  schist,  serpentine  and  Calaveras  (Carboniferous)  rocks 
extend  northwest,  parallel  to  the  axis  of  the  mountain  range  of  which 
they  form  the  flank.  In  the  amjiliibolite  .schist  numerous  copper  mines 
and  prosi>ects  occur,  but  are  all  idle  now.  Chromite  occurs  in  the 
serpentine,  and  many  small  lenses  of  limestone  in  the  Carboniferous 
rocks.  These  formations  begin  about  a  mile  east  of  lone  and  extend 
for  sev(Mi  miles  eastward,  where  the  Mother  Lode  mines  occur,  in 
antitlier  b<«lt  of  black  Mariposa  slate.  This  slate  enters  the  county  at 
.Midi lie  i>ar  bridge  on  Mokelumne  River,  rimning  thence  northwest 
through  and  beyond  the  county.  With  an  average  width  of  about  one- 
half  mile,  and  in  many  of  the  mine  workings  narrowing  to  (mly  a  few 
hundred  feet,  this  slate  belt  and  the  immediately  adjoining  and  at 
times  intercalated  areas  of  altered  igneoiis  rocks  contain  all  the  impor- 
tant gold  fpiartz  mines  of  the  county. 
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To  the  east  of  the  Mother  Lode  the  rocks  are  nearly  all  oC  Carbon- 
iferous age  for  a  distance  of  ten  miles,  until  an  elevation  of  about  3000 
feet  is  reached,  where  the  granodiorite  forming  the  core  of  the  moun- 
tains appears.  At  Oleta  in  the  northern  part  of  the  county  and  at 
Volcano  much  placer  gold  has  been  produced.  A  series  of  detached 
irravel  bodies  covei'cd  b}^  rhyolitc  and  andesite  extends  across  the  county 
between  these  two  old  camps.  The  gravel  in  this  region  represents 
remnants  of  Tertiary  river  deposits.  In  the  western  part  of  the  county, 
near  Tone,  are  accumulations  of  delta  and  shore  gravel,  deposited  when 
tiio  inland  sea  or  gulf  had  its  shores  in  that  vicinity,  during  the  time 
of  tlie  lone  deposition,  which  was  at  the  same  time  as  the  formation  of 
prevolcanic  channels  in  the  rivers  of  the  Sierra  Nevada.  In  places 
where  it  has  been  reconcentrated  by  later  streams  some  of  it  has  been 
i-ieh  enough  to  mine  profitably.  There  are  also  beds  of  white  and  red 
sandstone  in  the  lone  formation,  which  have  been  worked  in  the  past. 
Marble  occurs  two  miles  east  of  Plymouth  and  eight  miles  east  of  Sutter 
Creek,  enclosed  in  the  Calaveras  formation.  Besides  the  numerous 
small  bodies  of  limestone,  there  are  two  especially  large  areas,  one  at 
Volcano  and  one  four  miles  northw^est  of  that  town.  Asbestos,  talc, 
ocher  and  low  grade  iron  ores  also  occur. 

Foreword. 

As  a  part  of  the  work  of  the  Bureau,  the  people  of  the  state  in  gen- 
eral and  those  who  come  here  to  invest  their  money  in  mining  have  a 
right  to  expect  in  our  reports  definite  information  as  to  results  actually 
obtained  in  mining.  The  only  way  this  can  be  satisfactorily  given  is 
to  publish  details  of  the  results  of  actual  mining  operations,  rather  than 
to  deal  in  generalities.  The  prospective  operator  wants  to  know  the 
average  grade  of  ore  which  he  may  rea.sonably  expect  to  find  in  a  given 
district,  the  size  of  orebodies  and  character  of  ores,  and  the  average 
operating  costs.  The  more  complete  and  comprehensive  such  data  are 
the  better,  as  his  proposed  venture  then  contains  fewer  factors  of 
uncertainty  and  approaches  the  ideal  so  nearly  realized  in  the  gold 
dredging  industry,  which  has  in  recent  years  taken  on  the  aspect  of  an 
attractive  manufacturing  project.  The  general  public,  too,  advances 
for  mining  much  larger  sums  than  is  realized.  Such  people  as  a  rule 
can  participate  in  mining  only  by  buying  stock  in  those  companies 
wliich  are  financed  by  large  numbers  of  small  subscriptions.  Tf  the 
State  Mining  Bureau  can  make  available  to  them  exact  information  as 
to  what  has  been  and  is  being  done  in  the  industry,  with  a  proper  con- 
ception of  the  accompanying  conditions,  it  has  more  than  justified  its 
existence. 

The  reports  herein  on  many  of  the  principal  mines  of  Amador  County 
have  been  prepared  with  these  aims  in  view.  The  gold  mining  industry 
is  entirely  noncompetitive,  and  no  conceivable  injury  to  the  interests 
of  operators  can  result  from  publishing  such  information  as  appears. 

Acknowledgment. 

The  writer  wishes  to  acknowledge  with  thanks  the  assistance  given 
by  most  of  the  important  mining  companies  and  particularly  by  Argo- 
naut Mining  Company,  N.  S.  Kelsey  and  Harry  Sheaf,  its  general 
managers  at  different  times;  Bunker  Hill  Mining  Company,  Central 
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Eureka  ^lininur  Company  and  its  superintendent,  Albion  S.  Howe; 
01(1  Eiirt'ka  Mining?  ('onii)auy,  Moore  Mining  Company,  Plymouth 
Consolidated  Mininj^  Company  and  W.  J.  Loring. 

ASBKSTOR. 

On  the  Mace  Ranch  in  the  N.E.  i  See.  20,  T.  6  N..  R.  10  E.,  2^  miles 
northeast  of  lone,  asbestos  occurs  in  irregular  veins  along  the  contact 
of  serpentine  and  amphibolite.  According  to  a  field  report  by  C.  A. 
Waring,'  this  asbestos  is  of  the  aniphibole  variety  and  some  of  it  is 
]2  inches  long,  occurring  as  slip  fiber  with  some  cross  fiber.  He 
described  it  as  low-grade,  siliceous  and  in  small  amount,  as  shown  in 
the  limited  open  cut  i)rospecting  work.       Idle. 

The  occurrence  of  some  clirysotile  asbestos  in  the  serpentine  on  this 
property  is  mentioned  also  in  Bulletin  38. 

The  Mace  Company,  lone,  owner. 

CHROMITE. 

Like  all  the  other  counties  east  of  the  Sacramento  Valley,  Amador 
County  was  a  producer  of  chromite  during  the  late  war,  and  a  little 
ore  was  produced  also  in  1909.  The  yearly  output  was  small,  amount- 
ing to  58')  tons  in  1916,  65  tons  in  1917  and  88  tons  in  1918.  There  is 
no  record  of  any  chromite  being  sold  in  recent  years. 

The  following  prfijx'rties  were  listed  in  Bulletin  76: 

Location  -,.  .      .        n  i  . 

Name  Sec.         Twp.     Range  Shipping  Point 

rarr  &  Mefford  34  6  10  A.  C.   R.  R.   2  ml.  haul 

CourtwrlKht  2  5  10  Rjinlett.   2J   miles 

Delort    Ranch  6  7  10  Carbondale.  8  miles 

I>""I<'y  Near  Wait's  Carbondale.  6  miles 

Walt  29  7  10  Carbondale.  6  miles 

CLAY. 

Clay  of  different  colors  and  grades  is  j)roduced  in  large  quantity 
from  numerous  pits  in  the  vicinity  of  lone  and  Carbondale.  One  plant 
for  the  manufacture  of  fire  brick  has  been  in  operation  for  many  years. 
A  day-washing  ])lant  has  lately  been  built.  The  clay  is  shipped  to 
nearly  every  pottery  and  brick  making  jilant  in  the  state,  entering  into 
a  great  variety  of  products. 

The  clay  occiirs  as  a  part  of  the  lone  (Tertiary")  beds  and  is  dis- 
tributed over  a  length  of  12  miles  and  a  width  of  4h  miles  in  this 
county,  but  «'xtends  l)oth  northwest  into  Sacramento  County  and  south- 
east into  Calaveras.  For  the  most  part  it  is  covered  only  by  a  soil  and 
.sand  overburden,  varying  from  a  few  inches  up  to  a  maximum  of  20 
feet.  In  a  few  places,  as  .southea.st  of  Buena  Vista,  it  is  overlain  by 
tuff,  breccia,  and  .sandstone.  It  lies  nearly  flat,  having  a  westerly  dip 
of  only  a  few  degrees.  The  beds  have  l)een  drilbMl  in  .several  i)laces, 
and  while  the  series  is  not  tuiiform  in  either  thickness  or  character, 
tliere  is  an  ample  supply.  Lignite  coal  is  interbedded  with  the  clay, 
lying  usually  at  a  depth  of  80  to  125  feet,  where  it  has  been  worked  or 
drilled,  but  in  places  at  40  feet  or  less.  Tiiis  lignite  would  j)robably 
mark  the  limit  of  clay  mining  in  any  event. 

'Formerly  Field  Asnlslant,  State  Mining  Bureau. 
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The  white  clay  apparently  came  from  the  rhyolite  ash  flows,  which 
have  been  found  directly  over  the  older  series  of  gold-bearing  gravel 
channels  in  the  Sierra  Nevada.  Probably  a  long  enough  period  of 
erosion  ensued  after  the.se  initial  ash  outbursts  to  permit  the  carrying 
of  the  finer  sized  and  lighter  particles  down  the  streams  into  the  shore 
waters  of  the  inland  sea  which  then  filled  the  Sacramento  and  San 
Joaquin  valleys.  Before  the  white  ash  was  covered  and  preserved 
by  later  flows  of  darker  colored  breccia  and  ash,  a  large  part  of  it  was 
thus  swepi  away. 

That  the  day  is  of  rhyolitic  origin,  possibly  mixed  with  the  quartz 
sand  from  those  mysterious  earlier  rivers  whose  remaining  sections 
show  such  a  remarkable  amount  of  quartz  cobbles,  with  scarcely  any 
other  rock,  is  substantiated  by  the  analyses.  The  sandy  clay  carries 
about  70%  silica,  20%  alumina,  1^%  iron  oxides,  0.3%  CaO  and 
0.2%  MgO.  Other  samples  where  the  percentage  of  silica  is  less,  con- 
tain 32%  to  34%  dry  weight  of  alumina.  The  amount  of  calcium  is 
typically  low  and  it  is  erratically  distributed,  sometimes  as  gypsum 
seams.  As  the  percentage  of  iron  increases  the  clay  becomes  mottled 
red  and  yellow,  but  the  usual  color  is  white,  ci-eam  or  light  blue. 

During  the  war,  when  imports  of  Belgian  sand  were  cut  off,  a  plant 
was  operated  near  lone  to  wash  and  separate  sand  and  kaolin.  This 
plant  was  described  and  pictured  in  Preliminary  Report  No.  7.  The 
sand  was  used  to  make  sodium  silicate  and  the  kaolin  for  heavy  hotel 
ware  and  fine  pottery.  Sand  was  also  mined  in  the  district  and  after 
washing  in  a  plant  at  Antioch  was  used  for  glass  making.  These 
markets  were  lost  when  importation  of  foreign  sand  was  resumed. 

A  new  use  for  Amador  County  clay  is  in  making  cement.  One  of 
the  large  companies  has  recently  bought  clay  land  and  is  using  the  clay. 

Bacon  d:  Bacon.  Mark  J.  Bacon,  manager,  lone.  This  firm  has 
•'xpanded  its  operations  and  is  the  largest  operator  in  the  district. 
They  do  a  general  clay  mining  business,  working  some  properties  for 
the  owners  under  contract  and  also  shipping  to  numerous  consumers 
from  pits  which  they  themselves  own  or  lease. 

The  work  begins  early  in  April  and  extends  through  the  dry  season. 

Twenty -five  men,  two  steam  shovels  and  six  trucks  are  employed.  They 
operate  two  pits  under  contract  for  N.  Clark  &  Sons,  one  at  Clarksona 
and  one  near  Carl)oiulal(',  and  a  pit  foi"  Pacific  Portland  Cement  Com- 
pany near  Carbondalc.  A  red  mottled  clay  used  for  tile  is  mined  near 
Lane's  spur,  east  of  lone.  The  (Jhocolate  Pit  and  I>acon  P)lue  Pit  near 
Carbondalc,  and  the  Baker  Hill,  Yarn  and  Gage  Pits  near  Jjignite,  are 
also  worked,  furnishing  clay  for  a  vai'iety  of  uses.  The  average  over- 
burden is  from  two  to  ten  feet,  and  the  deepest  60  feet.  Some  of  the 
pits  have  to  be  pumped  at  the  first  of  the  season.  The  steam  shovels 
and  trucks  handle  a  large  tonnage  in  a  short  time  for  some  of  the 
consumers.  The  Sand  Pit,  near  Shei^ard  spur,  contains  sand  clay 
running  60%  or  more  silica  and  is  used  for  fire])rick  and  art  tile 
principally. 

Barber  Pit  is  on  the  Arroyo  Seco  grant,  one  mile  east  of  lone,  and  is 
served  b}'  a  spur  track  of  the  Amador  Central  Railway.  Barber  mines 
the  clay  under  contract  for  Mark  J.  Bacon,  lone. 

The  sandy  white  clay  has  been  opened  to  a  deptli  of  about  20  feet 
and  is  overlain  by  six  to  ten  feet  of  mottled  red  sandy  clay  carrying 
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modules  ol"  red  iron  oxide.  (See  photo.)  The  deposit  is  worked  by  a 
series  of  wide  drifts,  12  to  14  feet  hijjh,  leaving  pillars,  and  a  large 
amount  of  clay  has  been  removed.  No.  2  stumpinp:  powder  is  used  for 
blastinfr.  The  clay  is  hauled  in  cars  by  a  horse  ami  dumped  directly 
into  the  railroad  cars,  only  a  few  feet  outside  tlie  workin^js. 

A^.  Clark  d:  Sons  Compini]!  own  clay  property  near  Clarksona  and 
Carbondale.  All  clay  at  present  is  mined  for  them  under  contract  by 
Bacon  &  Bacon.  At  Clarksona  they  have  lai<;e  clay  storaj^e  sheds  with 
a  capacity  of  over  20.000  tons.  Clay  is  hauled  to  the  sheds  during  the 
dry  sea.son  and  stored.  The  .sheds  adjoin  the  railroad  track,  and  clay 
can  be  loaded  directly  into  box  cars  as  needed  at  the  plant  in  Alameda. 

Clark  Sand  Pit.  Owners,  N.  Clark  &  Sons  Company,  Alameda.  This 
pit  is  l.S  miles  north  of  Carbondale  railroad  station. 

Possibly  five  acres  luivc  been  worked  here,  to  depths  varying  from 
12  to  2.5  feet.     The  deposit  is  white  sjind  with  comparatively  little  clay. 


B.uber   S.'ind    Pit,    one   mile   cast   of   Icino. 


It  is  overlain  by  on**  to  six  fe«'t  of  soil  wliich  contains  a  great  deal  of 
the  impure,  .sandy,  concretionary  intn  oxide  eliaraelerislic  of  the  soil 
covering  .so  many  of  tlie  dep(»sits  in  the  region.  Most  of  the  .sand  has 
been  taken  from  open  ])its  by  luiiid  or  steam  shovel,  but  in  one  i)lace 
it  was  mined  by  wide  drifts,  high  enough  to  ])ermit  a  truck  to  be  backed 
undergrouiul.  The  i)ro])erty  was  idle  when  visited  April  18,  1!(27,  and 
water  was  staiiding  in  some  of  the  pits,  which  would  have  to  be  pumj)ed. 
This  property  formerly  belonged  to  the  Stciger  Terra  Cotta  and 
I*ottery  Company,  and  is  in  Sees.  20  ami  2H.  T.  7  N.,  K.  !>  E. 

The  eonip;my"s  elay  pit  is  near  the  state  highway  and  just  north  of 
Clarksona. 

Carlilf  ('lay  ami  Sand  Pr/xisH.  Owner.  Mrs.  Sarah  Iv  Carlile,  lone. 
Lessee,  E.  E.  Trcmain.  Buena  Vi.sta,  via  K.  F.  D.,  lone.  The  property 
contain.s  60  acres  in  Wi  (»f  NWi  Sec.  8,  T.  5  N.,  K.  10  E.,  four  miles 
from  lone  and  2.8  miles  by  road  to  the  nearest  railroad  spur.  It  is  a 
new  property,  being  opened  for  the  first  time. 
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Tremain  is  erecting  a  plant  (Feb.,  1927)  to  wash  the  sand  and  clay. 
A  bed  of  white  sandy  clay,  overlain  by  two  to  seven  feet  of  brown  clay, 
has  been  stripped  over  an  area  about  80  feet  square.  According  to 
present  plans,  the  clay  will  be  dug  by  drag-line  scraper.  The  washing 
and  settling  plant  comprises  several  hundred  feet  of  sluices  with  sand 


Carlile   Property,   near   Buena  Vista,    showing  plant    being   erected   by 
E.  E.  Tremain  for  washing  clay. 


Clark  Sand  Deposit,  about  two  miles  north  of  Carbondale. 

traps  and  eight  large  clay  settling  tanks.  The  sand  is  expected  to 
settle  out  on  the  way  through  the  sluices  and  traps,  leaving  the  clay 
in  suspension,  free  from  grit,  to  i)ass  to  the  settling  tanks,  from  which 
it  will  be  drawn,  filtered  and  dried.  The  estimated  capacity  is  10  tons 
a  day.    The  sand  is  not  at  present  being  considered  for  marketing. 
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Harvey  Pit.  Pacific  Portland  Cement  Company  Consolidated, 
Pacific  P>uildin«r,  San  Francisco,  owner.  This  is  part  of  over  1000 
acres  of  land  recently  purchased  from  Fred  Harvey.  The  pit  is  just 
east  of  the  old  Harvey  coal  mine,  and  one  mile  north  of  Carhfjiidalc 
station.    The  land  is  iii  Sees.  .'{'J,  M:5  et  al.,  T.  7  N.,  R.  9  E. 

Blue  clay  occurs  with  an  overburden  of  from  two  to  three  feet  of 
soil  in  which  are  found  occasional  concretionary  boulders  of  red  iron 
oxide.  The  overburden  is  removed  by  i)lowing  and  scrapiiifr,  using  a 
tractor  for  power.  The  clay  has  been  dug  to  a  depth  of  about  12  feet 
by  a  small  steam  shovel.  This  loads  the  clay  into  trucks  which  delivei- 
it  to  the  railroad. 

This  clay  contains  about  32%  alumina  (dry  weight)  and  is  being 
used  in  the  manufaetuiie  of  cement.  It  is  also  u.sed  in  making  sewer 
pipe  and  terra  cotta. 


Harvey  Clay  Pit  of  racKlc  rortlaiul  Conxiit  ("unipiiiiy,  near  Cut  Ixindale. 


Io7ic  Fire  Brick  Comixnijf.  Main  ofliee.  Hialto  liuilding.  San  Fran- 
ci.sco.  Wm.  Brown,  lone,  superinff-ndent.  The  jihmt  is  \h  miles  east 
of  lone,  on  the  Amador  Central  Bailway. 

There  are  five  round  kilns,  each  •'?()  feet  in  diameter,  down  draft,  with 
a  capacity  of  65,000  to  70,000  bricks  each.  Crude  oil  is  used  for  fuel. 
It  is  atomized  by  eompres.sed  air,  furnished  by  an  electrically 
driven  centrifugal  eoniitressor,  fmnishing  just  suflieient  pressure  for 
atomizing. 

Clay  is  obtained  in  jtarl  from  liinenln,  IMaeer  County,  and  in  |)art 
from  a  pit  one  nnle  fi'otn  the  plant  m-ar  Sh«'|)ards  and  from  a  'grf>g' 
pit  near  Bacon's  mottled  elay  pit.  on  the  .laekson  highway.  The  Lin- 
coln clay  is  said  to  carry  a  little  more  silica  and  to  sh«tw  less  shrinkage 
than  local  clay.  The  'grog'  pit  also  has  a  high  silica  content,  a.s  this 
deposit  is  quartz  sand  and  gravel.  The  company  works  two  men  in 
each  of  the  local  pits.  Clay  is  brought  to  the  plant  in  railroad  cars 
over  an  elevated  spur  track  and  dumped  on  a  concrete  floor  from 
which  a  new  belt  conveyor  being  built  will  deliver  it  to  the  dry  pan  for 
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grinding.  Clay  is  tlion  raisod  to  bins  by  bucket  elevator,  and  fed  thence 
to  the  pug  mill,  brick  machine,  cutting  table  and  brick  presses.  The 
brick-making  machinery  has  a  capacity  of  23,000  bricks  a  day  (8 
hours). 

Bricks  are  burned  eight  days,  of  which  time  five  days  are  required 
For  gradual  heating  to  the  maximum  temperature,  cone  12,  or  2496°  F., 
which  is  heUl  for  three  days.  Two  Elwell-Parker  electric  trucks,  run 
l)y  storage  batteries  and  having  a  lifting  capacity  of  two  tons  each,  are 
used  for  handling  brick.  The  product  is  shipped  throughout  the  west, 
being  u.sed  largely  for  locomotive  fire-boxes,  which  i)ut  a  severe  test 
on  firebrick,  because  of  the  extremes  met  with  on  mountain  traffic.  The 
plant  works  only  in  the  dry  season  and  employs  18  men. 

Lane  Mottled  Clay  Pit  is  near  Lane's  .spur,  on  the  Amador  Central 
Railroad,  a  mile  and  a  half  east  of  lone.  Bacon  &  Bacon  lease  and 
operate  it. 

A  loam  overburden  of  one  to  three  feet  is  stripped  by  hand.  A  row 
of  flat  holes  six  feet  deep  and  five  to  six  feet  apart  is  bored  along  the 
bottom  of  the  bank,  which  is  10  to  25  feet  high,  and  the  bank  caves  when 
these  holes  are  blasted.  The  clay  is  then  loaded  by  hand  into  trucks 
and  hauled  about  one-fourth  mile  to  the  railroad.  A  large  tonnage  of 
this  clay  was  shipped  for  use  in  tiling  in  1926.  There  is  said  to  be  20 
feet  of  the  same  clay  below  the  bottom  of  the  pit. 

Livermore  Fire  Brick  Company  has  worked  for  some  years  a  pit  on 
the  J.  M.  Fanchcr  ranch,  five  miles  south  of  the  Amador  Central  Rail- 
way, and  southeast  of  lone.  The  clay  is  hauled  in  small  trucks  to  a 
platform  reached  by  an  inclined  driveway.  The  trucks  dump  from  this 
directly  into  the  cars  on  the  railroad  spur. 

May  E.  Newman  Estate.  Main  office,  980  Bush  Street,  San  Fran- 
cisco. C.  W.  Forbes,  superintendent  at  the  pit,  lone.  This  is  the 
property  formerly  operated  by  J.  Newman  as  the  Newnnan  Clay  Com- 
pany. It  is  one  mile  east  of  lone  and  the  main  line  of  the  Amador 
(Central  Railway  passes  within  a  few  feet  of  the  pits. 

The  old  pits,  operated  for  years  south  of  the  track,  have  been  worked 
up  to  the  propert}'  line.  A  new  pit  has  recently  been  started  on  the 
north  side  of  the  track.  In  vertical  section,  so  far  as  opened,  it  shows 
from  top  to  bottom  25  feet  of  overburden,  10  feet  of  red  mottled  clay 
and  15  feet  of  white  sand.  The  red  mottled  clay  now  being  shipped 
for  testing  (April  18)  is  said  to  carry  a  little  more  sand  than  the  Bacon 
mottled  clay.  Nine  men  were  cmploj-cd  on  that  date.  Clay  is  mined 
by  hand  in  an  open  pit  and  hauled  in  a  small  truck  to  the  railroad  cars, 
a  few  hundred  feet  away.  It  is  thought  this  clay  will  prove  suitable 
for  tile.  The  white  sand  is  stated  to  run  about  71%  silica.  If  regular 
production  starts,  drifts  will  be  run  to  avoid  handling  the  overburden. 

Stockton  Fire  Brick  Company,  Stockton,  has  for  years  obtained  fire 
clay  from  a  pit  one  mile  south  of  Clarksona  on  the  Southern  Pacific 
Railroad,  their  shipping  point  being  only  a  short  distance  west  of 
Clarksona. 

The  deposit  was  opened  originally  as  an  open  cut  on  the  southeast 
side  of  a  hill,  but  more  recently  has  been  worked  by  drifting  to  avoid 
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handlinf?  tho  rapidly  incicasinj;  overburden,  as  the  work  advances  into 
tht'  liill.     A  vertical  section  shows  the  following  formations.- 

.'{  feet  soil  and  andesite  boulders,  increasing  uphill 
10  feet  white  and  iron  stained  sand  and  .sandy  ela\' 
10-14  feet  wiiite  fire  clay 
red  clay 

The  property  was  idle  when  visited  in  April. 


Varu  Clay  Tit,  lu-ar  Curl>on<lale. 


Cluy  Storago  and  Loading  Slied.s  ot  N.  Clark  &  Sons  Company,  at  Clarksona. 

Yaru  ('l(i;(  Pit  is  at  liifriiite  simr.  a  short  distance  east  of  Tarhondale. 
It  is  within  the  Arroyo  Seco  Kancho  and  is  operated  by  Bacon  &  Bacon 
under  lea.se.  Four  men  and  a  small  tiiick  were  employed  in  April.  1927, 
when  visited. 

An  (uerburden  of  four  to  six  feet  of  soil  and  .sand  is  removed  by 
hand  labor.    The  upper  clay  bed  is  se<'ond  (piality  clay,  stained  yellow, 
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and  is  about  nine  feet  thick.  A  black  layer  a  few  inches  thick  seperates 
this  fi-f)ni  tlie  better  (luality.  which  is  lijrht  prray.  This  lower  bed  is  16 
to  17  feet  thick  and  is  used  for  li<rht-colored  tile  and  fancy  products. 

This  deposit  has  been  drilled  to  a  deptli  of  90  feet,  wher(!  lignite  Avas 
struck.  A  sand  bed  containinjr  considei-able  iron  was  struck  between 
the  clay  and  lifrnite. 

The  clay  is  du":  and  loaded  by  liand  and  hauled  about  100  yards  to 
a  dryinj;  shed  beside  the  railroad  track.  From  there  it  is  loaded  on 
the  cars  with  wheelbarrow,  usually  after  aprinpr  several  months. 


CHANGES   SINCE   FORMER   REPORTS. 

The  f()Ilowin<r  chanjres  have  occurred  as  regards  companies  in  the 
Amador  clay  industry,  listed  in  our  Preliminary  Report  7,  of  Januarj^ 
1920,  and  the  Nineteenth  Report  of  the  State  Mineralogist,  1923 : 

Amador  Kaolin  Company.     Out  of  existence. 


W.    D.    Amick    White    Sand    Deposit,    near    lone.    Amador    County. 
(Tlie  plant  shown  has  not  been  in  commi.ssion  for  several  years.) 

ir.  D.  Amick  Propcrhf  (formerly  operated  by  Philadelphia  Quartz 
Co.).  Idle.  This  deposit  is  one-half  mile  from  lone  and  is  essentially 
a  white  sand  deposit,  with  70';';  to  SO'V  sand  and  20^7  to  HO'T  kaolin. 

The  last  operators  worked  it  in  an  open  jiit  (see  photo).  The  over- 
l)urden  was  stripj)ed  and  the  sand  shot  from  the  bottom  and  caved.  It 
was  then  slu)veled  into  a  beater  where  it  was  ground  to  a  freely  flowing 
pulp  and  pumped  to  drag  elassitiers,  which  pulled  out  the  sand.  The 
clay  in  suspension  in  water  passed  through  1000  feet  of  sluices  with  a 
grade  of  one  inch  in  HO  feet,  and  was  caught  in  si.x  redwood  tanks,  and 
finally  passed  to  six  larger  tanks  for  settling.  From  the  tanks  the 
product  was  pumped  to  filter  i)re.sses  and  the  filter-cake  was  sun-dried, 
ground  and  sacked.  The  .sand  was  freed  of  heavy  black  minerals  by 
running  it  over  James  ore  concentrators,  which  gave  a  final  product 
carrying  98%  silica.  This  was  used  in  making  .sodium  silicate.  The 
washed  kaolin  contained  just  sufficient  iron  to  burn  a  light  straw  color, 
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and  was  used  for  fancy  potter\'  and  heavy  hotel  ware.  These  oper- 
ations eeased  wlien  imports  of  the  cheaper  Belgian  sand  were  resumed 
after  tlie  war. 

McKissick  Cdtlh  Vompanii.  Former  owner  of  Kancho  Arroyo  Seco, 
a  p^rant  of  .'].'{. 000  acres  on  which  occur  many  of  the  clay  and  sand 
deposits  described,  unlc.  These  deposits  are  beinp  operated  by  Bacon 
&  Bacon,  under  lease  held  by  G.  A.  Starkweather. 

Newman  ('lay  Company.     Now  May  E.  Newman  Estate. 


Clay   storage  and   LoadiuR   Sheds,   at   Carbondalo, 
Hsed  In  Bacon  operations  In  that  vicinity. 


If:i^  w  illidiawii  from  the  ((iimly  as 


PhiUi(hl})hia  Quartz  ('ompauy. 
H  producer. 

(■(•Ah. 

Lignite  was  first  exploited  in  Amador  County  as  early  as  1&71, 
according  to  Goodyear.  From  then  unlil  15  years  ajro  jiroduction 
continued  irregularly.  Since  tliat  time  oil  for  fuel,  and  electric  power, 
liave  replaced  coal  to  such  an  extent  that  there  has  been  practically  no 
lignite  production.  The  demand  for  crude  oil  and  its  products  is  now 
so  great,  without  assurance  of  development  of  new  fields  adequate  to 
keep  pace  with  the   increase,  that    attention   is  turtiinp  to  the  powi- 
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bilities  of  domestic  lignite.  While  there  are  large  deposits  of  black 
lignite  in  other  counties,  the  brown  lignite  beds  of  Amador  County  are 
not  only  extensive,  but  also  conveniently  located,  with  a  broad  gauge 
railroad  crossing  the  deposits.  As  it  is  centrally  located,  as  regards 
population,  this  district  is  in  a  position  to  benefit  first  from  the  utiliza- 
tion of  such  coal. 

The  possibilities  of  the  Amador  lignite  include  the  making  of 
briquettes,  the  preparation  of  powdered  fuel  or  amalgam  and  the  dis- 
tillation of  oil  and  its  products.  The  beds  lie  generally  within  125  feet 
of  the  surface  and  mining  is  cheap,  so  that  if  the  lignite  would  stand 
transportation  without  crumbling  it  could  compete  successfully  with 
any  coal  now  brought  into  California  for  fuel  purposes,  as  far  as  com- 
parative costs  and  fuel  value  are  concerned.  In  a  report^  on  'Gas 
Making  and  Fuel  Problems  of  the  Gas  Industry  of  California,'  Wm. 
W.  Odell,  Fuel  Engineer,  states  his  conclusion  that  "the  coals  of 
California  are  not  well  adapted  for  use  in  gas-making  processes  now  in 
common  use,"  and  cites  the  sulphur  and  ash  content  as  impediments. 
His  report  was  the  result  of  cooperation  between  the  U.  S.  Bureau  of 
Mines  and  the  California  Gas  Research  Council,  an  incorporated  asso- 
ciation supported  by  California  gas  companies. 

The  line  of  most  promise  for  future  development  of  these  deposits, 
so  far  as  experiments  show,  lies  in  the  direction  of  making  briquettes 
from  the  previously  carbonized  and  treated  lignite.  The  domestic 
market,  where  outside  coal  is  now  retailing  for  $17  a  ton  in  winter, 
includes  Sacramento  and  Stockton,  both  within  50  miles  of  the  mines 
and  having  a  combined  total  population  of  over  150,000,  and  adjacent 
parts  of  the  Sacramento  and  San  Joaquin  valleys.  The  coal  now  in 
the  market  is  not  of  high  quality  considering  the  price,  but  is  cheaper 
than  wood,  so  an  opportunitj'  for  competition  is  indicated.  At  one 
time,  many  years  ago,  a  briquette  plant  was  operated  for  a  short  time 
near  lone  by  the  Lignite  Fuel  Company.  There  is  no  record  of  why 
this  suspended,  but  a  few  of  the  briquettes  have  been  preserved  as 
specimens.  They  have  retained  their  original  shape,  are  quite  hard 
and  compact,  and  do  not  crumble  or  soil  the  hands.  They  are  said  to 
have  been  made  from  the  crude  lignite  without  binder.  The  total 
production  of  coal  from  Amador  County  has  been  between  250,000  and 
300,000  tons,  practically  all  previous  to  1902. 

The  lignite  occurs  as  nearly  flat  beds  in  the  lone  (Tertiary)  strata. 
It  dips  west  a  few  degree  in  places  where  drilled,  and  elsewhere  occurs 
in  the  shape  of  flat  saucers  or  lenses.  It  was  probably  deposited  in  a 
chain  of  marshy  lakes  .'itretching  across  the  county  from  Lancha  Plana 
to  the  county  line  northwest  of  Carbondale.  The  vicinity  of  lon(!  was 
along  the  ancient  shore  in  those  times,  and  the  various  sand  and  clay 
beds  were  erratically  deposited,  so  that  sections  taken  through  the  for- 
mations at  different  points  would  not  be  uniform.  The  lone  beds  are 
made  up  of  clay,  sand  and  various  gradations  between  the  two.  While 
white,  sandy  clay  is  characteristic,  there  is  also  much  loose  sand  and  grey 
and  red  mottled  clay,  stained  by  iron  oxide.  The  brown  lignite  as  it 
stands  in  the  mine  has  a  somewliat  waxy  appearance  and  is  solid  and 
homogeneous,  containing  considerable  water.  On  drying  at  the  surface 
it  checks  and  breaks  and  loses  weight.    The  vestiges  of  woody  texture 

■  U.  S.  Dept.  of  Commerce,  Bureau  of  Mines,  Report  of  InvestlgraUona,  Serial 
No.   2769,  Sept.,  1926. 
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and  tlic  bark,  apparently  of  coniforons  trees,  are  often  evident.  Lumps. 
probal»ly  of  ionite.  a  l)i-o\vnish  yellow,  earthy  liydroearbon,  oeeur  in  it 
occasionally,  especially  at  the  Hnena  Vista  Coal  Mine.  The  ionite 
burns  freely  when  lifjhted  with  a  match. 

Bnena  Visia  Coal  Min< .  Lessees  with  option  to  ])urchase.  J.  J.  Mor- 
ris and  Darlinpr  Brothers,  linena  Vista  via  lone.  The  total  holdings 
under  lea.se  are  75  acres  from  the  Arroyo  Srco  Grant  and  2h0  acres 
adjoininfr  in  the  EJ  Sec.  19,  T.  5  N..  K.  10  E.,  six  miles  from  the 
nearest  railroad  spur  east  of  lone. 

This  mine  was  worked  in  HHM  by  J.  J.  Fitzsinimons  and  some  coal 
was  sold  locally.  Since  then,  until  1II24.  it  lay  idle.  The  present 
lessees  sank  a  new  shaft  a  dfjitli  of  \'2'2  feet  on  an  incline  of  about  -iiS". 


Buena  Vista  Coal  Mine,  the  only  rfcontly  active  lignite  mine  In  Amador  County. 

This  showed  the  followin<r  section  wlic!!  icducc  I  to  vertical  c(|uivalents, 
the  vertical  depth  being  70 J  feet: 

50  feet — quartz  sand 

9 J  feet — prey  clay 

1  foot — low  trrade  coal 

1  foot — clay 

9  feet — good  coal 

The  following  drifts  were  open   wiicn   the  mine  was  visited  in   19L'4 
and  1926: 

no  feet   south  in  co;ii 
!»5  feet  east   in  coal  to  old  shaft 
90  feet  west   in  coal  from  (tid  shaft 
.'{5   feet  iKirfh  in  coal  from  old  shaft 

Am  old   drift    :{00   feet    b.n'_'   in  coal   ca.st    of  tl Id   shaft,  with   coal 

blocked  out  40  feet  wide,  was  believed  still  opi-ii.  There  was  al.so  a 
drift  west  100  feet  from  another  old  shaft,  which  lies  luu-th  of  the  north 
ilrift   and   which  was  exjiected   to  In-  cjitered   within   20  feet.     A   drill 
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liolo  500  feet  east  of  the  new  shaft  was  said  to  have  shown  coal  17  feet 
thick;  1000  feet  south  of  this,  a  hole  is  reported  as  showing;  20  feet 
of  eoal. 

A  few  hundred  tons  of  tlie  lignite  were  mined  and  sold  in  1925  and 
192().  A  hoist  is  operated  by  an  automobile  engine.  There  is  a  good 
storage  building. 

The  following  is  an  analysis  of  the  Buena  Vista  coal,  showing  a  high 
moisture  content,  even  for  this  district: 

Fixed   carbon 39.8  % 

Volatile  hvdrocarbons 22.75% 

Ash - 8.35% 

Sulphur    0.90% 

Moisture 28.00% 

Tested  after  drying  10  hours  at  105°  C,  this  sample  had  an  indi- 
cated heating  value  of  6366  calories. 

Harvcif  Mine.  Owner,  Pacific  Portland  Cement  Co.  Cons.,  San 
Francisco.  It  is  one  mile  north  of  Carbondale,  the  nearest  railroad 
point,  to  which  a  spur  track  could  be  run  with  practically  no  grading. 

The  lignite  has  been  partially  developed  by  a  vertical  two-compart- 
ment shaft  88  feet  deep,  with  drifts  driven  north  and  south  in  the 
nearly  horizontal  bed.  The  mine  has  been  idle  about  ten  years,  and 
the  workings  during  that  time  have  been  flooded  and  inaccessible,  but 
the  coal  is  said  to  have  a  maximum  thickness  of  20  feet,  and  the  total 
length  of  drifts  is  reported  to  be  1000  feet.  The  material  on  the  dump 
shows  the  form  of  fragments  of  trees  from  which  the  lignite  was 
derived. 

There  is  an  old  building  housing  a  60-h.p.  steam  boiler  and  hoist. 

Mine  No.  4  is  one  mile  southeast  of  Carbondale,  and  one-fourth  mile 
north  of  the  Southern  Pacific  Company's  railroad,  with  which  it  is  con- 
nected by  tram.  It  was  formerly  worked  by  the  lone  Coal  and  Iron 
Company,  being  the  last  of  a  group  of  mines  they  operated.  It  was 
la.st  worked  in  January,  1920.  It  is  part  of  Ilancho  Arroyo  Seco,  a 
Spanish  grant  containing  33,000  acres,  which  is  reported  to  belong  to 
Stephen  Kieifer,  57  Post  Street,  San  Francisco. 

A  bed  of  brown  lignite,  .seven  feet  thick,  and  lying  nearly  flat,  has 
been  opened  by  a  vertical  .shaft  85  feet  deep.  Previous  to  1920  it  was 
worked  by  .several  thousand  feet  of  drifts,  leaving  pillars.  Coal  was 
mined  entirely  by  hand,  and  hoisted  in  cars  on  a  cage,  then  sent  down 
an  incline  to  railroad  cars.  When  last  worked,  500  tons  a  month  was 
j)roduced  and  it  was  estimated  that  two  years'  reserve  was  left  in 
the  mine. 

The  above  arc  only  the  latest  worked  of  many  lignite  mines  in  the 
district.  The  numerous  reports  of  the  State  Mining  Bureau  listed 
below  contain  descriptions  of  the  different  old  workings.  In  the  vicinity 
of  Lancha  Plana,  which  is  just  nortii  of  Mokelumne  River,  .several  small 
coal  mines  were  worked  during  th(^  'MOs,  but  only  a  few  tons  were 
mined,  due  to  the  co.st  of  gcittiug  it  to  market.  The  present  owners  of 
the  land  in  this  vicinity  where  coal  occurs  are  Penn  Chemicdl  Company 
and  Jamrs  Moore  Estate  (John  Moore.  Stockton,  W.  D.  and  W.  M. 
Amick,  Mr.  and  Mrs.  I).  S.  Mason,  all  of  lone). 
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In  the  lone  and  Carbondale  districts  the  only  recent  development 
has  been  the  drillinfj  carried  on  in  1923  iinder  the  direction  of  John 
Mot'ine  on  the  Rancho  Arroyo  Seco.  The  holes  showed  that  the  liprnite 
lies  from  15  to  40  feet  below  tlie  surface  on  the  east  near  Lignite  siding, 
and  3000  feet  westward  it  is  SI  feet  deep.  A  number  of  holes  indicated 
coal  21  to  30  feet  thick,  of  which  12  feet  are  classed  as  'heart  coal,'  of 
good  quality.  The  deduction  from  this  drilling  was  that  either  the 
ancient  basins  in  which  the  lignite  was  deposited  were  larger  than  first 
thought,  or  that  the  lignite  is  now  in  the  form  of  monoclinal  strata. 
Previous  government  tests  of  the  lignite,  indicating  a  high  oil  content 
recoverable  by  destructive  distillation,  were  reported  by  Mocine  to  have 
been  substantiated  in  tests  of  his  samples. 

Analyses   of   Lignites  from    Amador   County. 


Volatile 

Fixed 

Property 

Hydrocarbona 

Carbon 

Aah 

Moisture 

% 

% 

% 

% 

Mine   Ko.    3' 

49.00 

27.75 

10.50 

13.26 

Newman  Ranch' 

37.75 

38.50 

8.76 

15.00 

Mine   No.    3*    (4   samples) 

33.35  to  42.4 

11.85  to  34.3 

9.25  to  47 

7  to  14 

Orr  Mlne^   (Lancha  Plana) 

47.75 

20.05 

24.25 

7.6 

Warden  Mine'   (Lancha  Plana) 

34.00 

28.75 

22.00 

15.25 

Buena    Vista    Mine' 

22.75 

39.8 

8.35 

28.00 

Bibl:  Cal.  State  Min.  Bur.  R.  IV,  p.  268;  VI,  p.  116;  VII,  p.  150; 
VIII,  pp.  109,  113;  IX,  p.  323;  XI,  pp.  146,  148;  XII,  pp.  40. 
65;  XIII,  p.  51 :  XIV,  p.  11;  XVII,  p.  413.  U.  S.  G.  S.  Folio 
Reprint  3.  5.  11.  Min.  Res.  of  U.  S.  West  of  Rocky  Mtns.  1874, 
1>.  43,  R.  W.  Raymond. 

COPPER. 

There  has  been  no  renewal  of  activity  at  anj*  of  the  old  coj^per  mines, 
which  were  described  in  Report  XIV  of  the  State  ^lineralogi.st,  and  in 
Bulletin  50. 

Geologically  the  copper  mines  of  the  county  are  similar  to  the  others 
in  the  foothill  copper  belt.  They  occur  in  the  large  area  of  amphibolite 
schi.st  which  traverses  the  county  in  a  northwesterly  direction,  passing 
2J  miles  east  of  lone  and  continuing  into  K\  Dorado  County  at  Latrobe. 

The  most  important  of  these  mines  were  the  Copper  Hill  Mine  in  the 
northwest  corner  of  the  county  and  the  Seuton  Mine,  four  miles  east 
of  lone.  Both  of  these,  and  probably  all  of  the  small  copper  prospects 
in  the  county,  were  discovered  in  1862  and  1863,  during  the  .state's  first 
copper  boom,  and  produced  a  few  hundred  tons  of  good  ore  before  the 
boom  eollapsed  in  1867. 

Copper  Hill  Mine  was  developed  b.v  two  principal  shafts,  one  500 
feet  deep  and  the  other  144  feet  deep,  on  parallel  veins  called  the 
Oriental  and  Cosumne.s,  from  which  a  distance  of  about  550  feet  along 
the  strike  was  exjilored  by  drifts.  This  property  forms  part  of  a  large 
holding  now  devoted  to  stoek-raising. 

SfU'tnn  Mine  was  worked  to  a  depth  of  430  feet  and  is  said  to  have 
made  a  total  production  of  33.000  tons.  During  1900,  3500  tons  of 
7  per  cent  ore  was  produced.    This  was  the  la.st  production. 

•  !ng  Bureau  R.  XI.  p.   147. 
ing  Bureau  R.  XII,  p.   66. 
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Bull  Run  Mine  had  a  shaft  400  feet  deep  and  was  a  small  producer 
in  the  '60s.  It  is  in  Sec.  15,  T.  5  N.,  R.  10  E.,  three  miles  east  of 
Buena  Vista. 

The  old  lone  Mine,  three  miles  north  of  lone,  has  one  shaft  600  feet 
deep  and  another  235  feet  deep.  Two  short  oreshoots  of  good  grade 
were  found  and  produced  some  ore  reported  to  have  yielded  7%  copper, 
$8  gold,  and  some  silver  and  zinc. 

For  the  most  part,  the  other  prospects  are  now  included  in  large 
holdings  dt^votod  to  stock-raising.  Notes  on  these  are  to  be  found  in 
the  reports  inontiouod  in  the  first  paragraph. 

GEMS. 

Mooney  et  al.  Chrysoprase  Claima.  L.  Mooney,  Henry  King,  "Wm. 
Yerington  and  F.  R.  Bequette,  all  of  lone,  have  located  two  claims 
for  chrysoprase  about  six  miles  southeast  of  lone. 

The  chrysoprase,  of  a  bright  green  color,  occurs  as  a  seam  an  inch 
to  1^  inches  wide  in  serpentine.  It  has  been  opened  at  intervals  by 
shallow  holes  only,  for  about  400  feet.  Samples  of  the  stone  so  far 
found  are  perhaps  seamed  and  laminated  so  much  as  to  permit  cutting 
only  rather  small  pieces,  but  it  may  improve  with  depth.     Idle. 

(Chrysoprase  is  a  variety  of  chalcedony  colored  bright  green  by  nickel. 

GOLD    (quartz    mines). 

The  Mother  Lode  is  one  of  the  most  interesting,  and  has  so  far 
proven  to  be  the  most  persistent  in  depth  of  the  gold-bearing  forma- 
tions of  the  United  States.  Of  all  the  mines  opened  along  the  course 
of  this  lode,  those  of  Amador  County,  taken  as  a  group,  have  been  the 
most  productive.  Opened  on  the  dip  of  the  vein  to  a  depth  of  a  mile, 
equivalent  to  4500  feet  vertically,  they  still  carry  profitable  ore  with 
most  of  the  gold  free,  and  without  radical  change  in  the  nature  of  the 
orebodies.  Increasing  cost  of  operation,  incidental  to  increasing  depth, 
and  the  difificulty  of  holding  the  ground  open,  will  eventually  prove 
the  factor  limiting  the  operations,  because  that  which  is  ore  at  shallow 
depth  can  no  longer  be  handled  at  a  profit  even  at  the  depths  already 
reached  in  several  of  these  mines. 

The  term  Mother  Lode  has  been  loosely  used  and  is  associated  in  the 
minds  of  many  people  with  a  large  tcrritorj',  including  indiscriminately 
all  of  the  gold  mines  east  and  west  of  the  main  lode.  While  it  may  be 
true  that  most  of  the  veins  in  this  wider  area  are  of  about  the  same 
age,  they  cannot  be  grouped  togetlier  because  of  wide  differences  in 
their  characteristics.  Strictly  s])eaking,  the  Mother  Lode  in  Amador 
County  comprises  the  series  of  similar  but  not  always  continuous 
quartz  veins  in  the  comparatively  narrow  belt  of  Mariposa  (Jurassic) 
black  clay  slate,  the  intensely  altered  igneous  dikes  or  flows  which  are 
found  in  the  slate,  and  the  altered  igneous  rock  originally  andesite  or 
diabase  (but  in  many  places  adjacent  to  the  lode  changed  to  aniphib- 
olite  schi.st  by  pressure),  forming  the  imniediale  walls  of  the  Mariposa 
slate. 

The  Mariposa  slate  was  originally  deposited  in  the  form  of  mud  on 
an  ancient  sea  bottom  and  the  occasional  lenses  of  conglomerate  indicate 
the  old  shofe  line.     Volcanic  tuff  of  the  same  age  as  the  slate  is  often 
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found  in  it.  The  Calaveras  ((Carboniferous)  schists  sometimes  are 
elosely  associated  with  the  slate,  and  may  be  confused  with  it  if  the 
exposures  seen  are  small,  but  an;  ji^enerally  harder,  more  micaceous  and 
vary  in  color.  The  Mariposa  slate  is  the  weakest  rock  of  the  region, 
lacking  elastic  strength  entirely. 

The  principal  component  of  earth  forces  in  this  region  has  been 
exertetl  in  pressure  at  right  angles  to  the  axis  of  the  Sierra  Nevada, 
to  which  axis  the  strike  of  the  schistosity  of  the  slate  is  parallel.  After 
the  shale  had  been  clumged  to  slate,  or  while  being  so  changed  by  the 
tremendous  pressure,  overturned  folds  were  formed  in  many  places 
and  when  these  folds  were  broken  the  hanging  wall  portion  was  thrust 
up  over  the  footwall,  giving  a  reverse  fault;  a  pre-mineral  strike  fault 
system  w-as  formed  in  this  way  which  has  determined  the  strike  and  dip 
of  the  Mother  Lode  veins.  Oblique  faults  have  cut  across  the  lode  in 
several  places,  dividing  it  into  large  blocks.  There  has  probably  been 
rotation  within  the  blocks,  with  subsidence  also  on  the  hanging  wall  side, 
all  facilitated  by  the  formation  of  the  blocks.  It  is  not  believed  that  this 
system  of  strike  faults  was  reverse  everj-where  on  the  lode.  Probably  in 
places  it  was  normal  faulting.  If  not,  the  subsequent  subsidence  of  the 
hanging  wall  in  some  mines  has  been  enough  to  mask  the  previous  move- 
ment. Movement  northwest  along  the  strike  fault  is  indicated  by  the 
pitch  of  some  oreshoots  in  that  direction.  iMovement  has  continued  at 
intervals  over  a  long  space  of  time,  as  shown  by  the  occurrence  of 
'ribbon  rock'  on  the  footwall  side  of  the  vein,  and  by  the  cutting  off 
of  ore  with  low-grade  'drag'  along  the  fissure.  Some  of  the  oblique 
faults  have  cut  off  ore. 

Another  consideration  is  of  interest  in  connection  with  the  location 
of  oreshoots.  When  a  soft,  w-eak  rock  like  the  IVIariposa  slate  is  sub- 
jected to  great  pressure  and  movement  occurs,  the  result  is  a  finely 
ground,  j)utty-like  mass  of  gouge.  This  forms  a  natural  dam  in  the 
fissure,  and  is  relatively  impervious  to  solution  by  the  vein-forming 
fluids.  There  is  little  mineral  deposited  in  such  places  unless  there 
has  been  repeated  opening  of  the  fissui-e  and  intense  action  such  as 
might  occur  with  cro.ss  faulting.  But  where  the  fi.ssuring  has  passed 
alongside  or  through  a  harder  rock  like  the  meta-andesite  or  amphib- 
olite  schist,  and  the  ine(iualities  and  movement  leave  open  spaces,  these 
harder  rocks  will  support  an  open  cavity  in  which  ore  may  be  deposited. 
The  harder  wall  rock  and  the  cpiartz  vein  that  grow  up  beside  it  are 
much  more  resistant  to  erosion  than  the  soft,  crushed  slate.  Hard 
walls,  close  together,  will  confine  the  auriferous  solution  to  a  narrow 
path,  resulting  in  the  deposition  of  richer  ore.  These  considerations 
will  explain  why  the  oreshoots  so  often  occur  with  a  'greenstone'  dike 
for  one  wall  or  nearby  in  the  lianging  wall,  and  why  the  high  land 
along  the  lode  is  commonly  .said  to  be  most  favorable  for  an  oreshoot. 
The  association  of  the  vein  and  the  hard  rock  is  seen  to  be  due  to 
mechanical  reasons.  The  gold  came  no  doubt  from  a  much  deeper 
seated  .source,  probably  the  underlying  granodiorite.  The  carbon  in 
the  slate  has  probably  been  an  active  precipitant  of  the  gold. 

'Caunter'  veins,  occupying  some  of  the  earlier  oblicpie  faults,  cross 
the  lode  and  at  times  important  and  rich  orebodies  were  formed  at  theic 
intersectioTis  with  tlie  main  fissure.  Tlie  quartz  forming  tlie  1-ibbon 
rock  along  the  footwall  side  of  the  vein  is  generally  richer,  showing 
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work,  wliich  was  f'()iii|)lt'f cd  in  April,  11»'J1.  and  20  stamps  of  the 
Argonaut  mill  wcr-c  starlccl  that  iiKnitli.  \\y  ilic  .'iid  of  1921  operations 
were  in  full  blast. 

The  mill-heads  in  January  and  February,  1920,  had  been  pro])ably 
hiprher  prrade  than  for  many  years  i)ast,  and  althouf;h  there  was  a 
droppinjr  o(T  in  the  jjcncral  averajre  of  ore  after  this  reopeninfj,  the 
work  was  jroin<;  ahead  under  eTU'oura<rinf?  eircumstanccs  on  the  4.S00-ft. 
level  and  the  (JO-stani))  mill  was  beinfj  operated,  when  on  Au<rust  27, 
1922,  at  11.30  p.m.,  a  fire  was  diseovered  at  about  3350  feet  in  depth 
by  a  party  jroinp:  up  on  the  skip.  A  shift  of  47  men  at  work  on  the 
4650-  and  4800-ft.  levels  was  trapped  and  before  they  eould  be  broufrht 
out  the  shaft  was  on  fire  and  all  of  them  were  lost. 

The  mine  was  not  completely  cleared  and  ready  for  operation  aprain 
until  July,  1923.  It  has  remained  in  steady  operation  since.  The  shaft 
has  reached  an  inclined  depth  of  5350  feet  (4672  feet  vertical). 
Stojiinp:  has  lately  been  fjoinj;  on  from  the  4950-  and  5100-ft.  levels  and 
the  5250-ft.  level  is  beinj;  opened. 

Production.  Unlike  most  of  the  other  well-known  mines  alonjr  the 
lode,  the  Arf,'onaut  (Pioneer)  was  not  mentioned  in  the  early  reports, 
and  its  deeper  development  came  only  at  a  comparatively  recent  date. 
x\.rgonaut  ^Mininj;  (,'ompany  reports  that  the  total  i)roduction  of  the 
mine  to  the  end  of  1926  has  been  $12,400,000.  This  bureau's  record 
of  the  tonnajje  of  ore  milled  proes  back  only  to  tiie  bcfrinninp  of  1913. 
Since  that  time  a  total  of  914,466  tons  has  yielded  $7,702,705.  The 
bonanza  period  of  the  mine  was  between  1914  and  1920,  when  the  ore 
was  cominpr  from  the  levels  l)etween  3400  and  4800  feet.  Since  1!>21 
the  averajre  jrrade  of  ore  has  been  much  lower  than  for  the  .seven  years 
prectedinjr  1921.  since  which  year  most  of  the  ore  has  come  from  levels 
between  4650  and  5150  feet  inclined  (lei)th. 

(ieolopry.  The  <reolo<ry  of  the  upper  one-third  of  the  mine  was 
described  by  W.  H.  Storms,'  who  calU'd  attention  to  the  fact  that  tli.' 
vein  occuj)ies  a  fissure  apparently  opened  by  a  reverse  fault  in  wliich 
the  hanfjinfr  wall  had  been  thrust  up  about  125  feet,  as  indicated  by 
the  displacement  of  the  Maripo.sa  .slate  in  the  raise  from  the  470-ft. 
level  to  the  old  Pioneer  adit.  Here  should  be  mentioned  the  contention 
rai.sed  by  the  Kennedy  Extension  Mininpr  Company  in  their  suit  with 
the  Argonaut  company.  About  1200  feet  in  depth  on  the  Ar<ronaut 
fissure,  a  vein  branched  into  tlie  han^rin<r  wall.  The  Kennedy  Extension 
contended  that  this  was  the  older  vein,  which  had  been  displaced  700 
feet  by  normal  faulting;  as  measured  alonpr  the  Arjionaut  fissure.  The 
uj)per  piwt  of  the  vein  to  a  depth  of  290  feet  is  in  the  altered  frreen- 
stone,  which  has  been  classified  as  diabase  by  II.  W.  Fairbaid<s-  and  as 
meta-andesite  by  the  I'.  S.  (Jeolo<rical  Survey.'.  This  rock  lias  been 
chanpred  to  amphibolite  schist  near  the  vein.  The  vein  crossed  a  narrow 
belt  of  Mariposa  slate  about  the  470-ft.  level,  and  from  there  to  about 
250t)  feet  in  depth  was  about  on  the  contact,  with  Mariposa  slate  foot- 
wall  and  amphibolite  schist  hanfrinfr  wall.  For  most  of  the  remainiuff 
depth,  the  footwall  country  rock  is  hard  {jray  .schi.st,  but  with  a  casinf^ 
of  black  slate  between  it  and  the  vein  and  the  hanprin^'  wall  is  Mariposa 
slate.    Wliere  .seen  on  the  4S00-ft.  level,  the  slate  casing?  on  the  footwall 

*Cal.  SUte  Mining  Bureau,  Bulletin  18.  pp.  66-60. 

'Cal.    State   MliiliiK   Bureau.    Hullitin    is,   j..    17. 

'  U.  S.  Geolog^ical  Survey,  Mfitiier  I^ode  Kollo,  No.  6.1. 
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was  10  feet  thick,  but  in  places  is  20  to  40  feet  thick,  varying  with  the 
weavinp:  courses  of  the  footwall  contact  and  the  strike  of  the  vein.  On 
the  4:{50-ft.  level  the  vein  strikes  N.  1S°  W.  and  dips  6:V'  northeast, 
with  slips  in  both  the  walls  about  parallel  to  the  strike  of  the  vein,  but 
tho.se  in  the  haiifjinfr  wall  slate  dipping;  about  80°  northeast.  On  the 
4500-ft.  level  the  footwall  contact  strikes  N.  20°  W.  and  dips  northeast 
60°  to  63°.  On  the  4800-ft.  level  the  shaft  crosscut  to  the  vein  crosses 
a  pronounced  slip  with  hard,  blocky  jrray  schist  on  the  hanging  wall 
side  and  slate  on  the  footwall.  This  slip  is  125  feet  east  of  the  true 
footwall,  strikes  N.  30°  \V.  and  dips  75°  northeast.  The  vein,  close  to 
the  footwall,  has  the  normal  strike  of  about  N.  18°  W.  and  dii)s  60" 
northeast.  To  properly  correlate  the  geology  of  the  Argonaut  and  the 
neighboring  Kennedy  on  the  north,  it  should  be  remembered  that  the 
Argonaut  has  the  main  footwall  vein  only,  while  in  the  Kennedy  the 
breaking  away  of  an  immense  horse  of  rock  led  to  the  formation  of  a 
hanging  wall  vein  also.  Dikes  of  greenstone,  entirely  altered  to  schist, 
occur  within  the  Mariposa  slate  and  on  certain  levels,  as  a  result,  the 
immediate  hanging  w^all  is  greenstone  and  the  footwall  slate,  as  on  the 
3700-ft.  level. 

On  that  level  the  fissure  was  seven  to  ten  feet  wide  and  was  one-half 
tilled  with  gouge.  Between  the  3()()0-  and  4200-ft.  levels,  because  of- 
its  north  pitch,  the  north  oreshoot  was  in  the  Kennedy,  then  i-eturned 
to  the  Argonaut.  On  the  4200-ft.  level  the  vein  was  20  feet  wide;  on 
the  4350-ft.  level  it  was  30  feet  wide,  and  continued  wide  in  the  south 
drifts  in  the  deeper  levels.  Though  most  of  the  earth  movements  have 
resulted  in  crushing  the  slate,  the  footwall  schist  is  in  places  shattered, 
and  traversed  by  numerous  quartz  veinlets  and  occasional  sli])s  about 
parallel  to  the  main  vein,  the  schist  being  reduced  nearly  to  gouge  along 
these  slips.  The  complete  tracing  out  of  the  faults  in  this  or  any  of 
the  other  large  mines  on  the  lode  would  require  careful  study  at 
frequent  periods  over  a  number  of  years  as  the  development  work 
went  on.  Besides  the  pre-mineral  strike  fault  of  the  lode,  and  the 
accompanying  slips,  there  has  been  an  imi)ortant  oblique  fault  in  the 
Argonaut  property,  and  post-mineral  faulting  within  the  vein.  The 
4500-ft.  north  drift  150  feet  south  of  the  Kennedy  line  showed  the 
vein  15  feet  wide  with  a  width  of  six  feet  next  the  hanging  wall  dragged 
down.  On  the  south  on  many  levels  the  ore  had  been  bounded  by  the 
oblique  fault  mentioned.  This  strikes  northwest  and  its  trace  on  the 
plane  of  the  vein  dips  70°  to  75°  northeast,  judging  from  the  positions 
where  it  was  encountered  on  many  levels.  On  the  4500-ft.  level,  about 
200  feet  south  of  the  shaft  crosscut,  there  was  a  length  of  about  200 
feet  of  broken  and  crushed  ground  a.s  a  result  of  this  fault.  On  the 
4650-ft.  level,  the  vein  was  stoped  480  feet  in  length  when  the  crushed 
ground  was  encountered.  This  extended  for  75  feet,  and  ore  was  found 
south  of  it,  showing,  when  visited,  25  feet  of  quartz  of  which  the  hang- 
ing wall  part  was  solid  white;  ([iiartz,  with  the  best  ore  consisting  of  a 
few  feet  of  ribbon  lock  on  the  footwall  side.  On  the  4800-ft.  level  the 
vein  widened  rapidly  south  of  the  region  where  the  fault  had  been 
found  on  the  levels  above.  From  a  width  of  a  few  feet  on  the  north, 
the  vein  increased  in  width  to  60  feet  on  the  south,  and  there  wai! 
stoped  30  to  60  feet  wide.  The  stope  length  on  this  level  was  over  1000 
feet.     On   the  4950-  and   5100-ft.   levels   the   vein    is   reported   much 
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narrower,  and  tho  oreslioot  lias  ai)parontly  shortened  and  become  flatter, 
api)roacliing  the  shaft,  which  is  in  the  lianjrin^  wall  of  the  vein.  The 
mana5i:er  reports  also  a  lower  average  <rrade  of  ore  and  ground 
increasingly  hard  to  hold  open,  resulting  in  an  operating  loss  in  1926. 

Formerly,  the  mine  was  worked  with  a  square  set  timbering  system 
in  the  wider  parts  of  the  vein  and  stulls  in  narrower  places.  Since 
Harry  Sheafe  became  manager,  modified  vertical  .slicing  has  been 
installed,  following  exj)erience  with  caves  on  the  4r)00-ft.  level.  The 
method  eonsists  of  driving  a  double-compartment  raise  in  ore  between 
levels.  From  oik;  side  of  the  raise,  starting  from  the  upper  level,  a 
stope  is  started  by  carrying  down  a  vi'rtical  slice,  dro])ping  ore  through 
one  compartment  of  raise.  The  horizontal  stulls  are  supported  liy 
booms  of  10-inch  by  12-inch  timber,  16  feet  long,  extending  out  from 
the  rai.se,  and  the  timbering  of  successive  sets  is  completed  by  the 
addition  of  ])osts  as  the  slice  is  carried  down.  "When  a  pair  of  slices, 
each  about  five  feet  along  the  strike,  have  l)een  carried  clear  through 
tlie}^  become  the  working  comiiarlmeiits,  rcjilacing  tlie  original  raise, 
which  can  then  be  stripped  and  filled. 

Ore  and  Milling.  The  ore  has  remained  free-milling  at  the  great 
depth  reached.  It  contains  about  2i%  of  sulphides,  of  which  j)yrite 
forms  the  larger  part.  The  concentrate  contains  about  16%  of  the  gold 
recovered  and  runs  about  $1(K)  per  ton  in  value  for  the  higher  grade  ore. 
(Jenerally  speaking,  the  best  ore  is  within  a  few  feet  of  the  footwall, 
and  is  of  a  ribljoned  structure  which  indicates  repeated  reopening 
movements  and  filling  along  that  wall.  Specimen  rock  is  found  at 
times.  IMilling  is  done  in  a  60-.stamp  mill  which  has  been  cru.shing  an 
average  of  250  tons  a  day  during  the  pa.st  three  years,  in  spite  of  the 
difKiculty  of  doing  all  work  at  such  a  depth  with  one  hoist  and  one 
sliaft.  After  stamjung,  coarse  and  medium  pulp  is  concentrated  on 
Deisfer  tables,  the  balance  j)assiiig  to  Dorr  classifier  from  which  the 
fines  (overflow)  goes  to  Frue  vanners.  The  underflow  (coarse)  is 
reground  and  .sent  over  the  Deister  and  Frue  vanners.  All  tailing  and 
concentrate  are  cyanidcd  by  Amador  Metals  Keduction  Company. 

Round  i)ine  timbers  are  su|>i)lie(l  from  the  eastern  part  of  the  county, 
a  short  truck  haul  distant.  S<juare  'Oregon  i)ine'  pieces  for  shaft  sets, 
etc.,  are  brought  from  Oregon.  Electric  ])ower  is  u.sed  throughout. 
AI)OUt  200  men  are  employed  (^larch,  1927). 

Argonaut  Cons.  Mining  Company  controls  Argonaut  Mining  Com- 
pany, the  local  oi)erating  company,  and  is  in  turn  controlled  by  "White 
Knob  Cop|)er  and  Development  Co.  of  New  York.  The  first  named  paid 
dividends  during  the  war  j)('ri(»(l  uj)  to  1922.  Argonaut  Mining  Com- 
pany ri'sumed  dividends  in  192;')  when  the  1()6tli  was  declared,  but 
pas.sed  their  last  dividend.  Much  of  the  profit  that  might  have  been 
realized  in  recent  years  was  diverted  to  pay  the  expense  of  twice 
nnwatering  the  lower  workings  and  repairing  them  and  the  shaft  after 
the  fires.  The  company  lias  made  a  good  fight  during  the  past  seven 
years  in  the  face  of  many  adverse  circumstances.  During  that  time 
this  and  three  others  of  the  principal  producing  quai-fz  mines  have 
stood  the  brunt  of  the  county  tax  burden  and  have  l)een  the  principal 
sources  of  livelihood  for  the  workmen  and  merchants  of  the  county. 


SACRAMENTO    PIKLO    DIVISION.  157 

The  mine's  production  lias  been  entirely  from  the  Pioneer  claim,  and 
prospecting  work  done  in  the  attempt  to  open  ore  elsewhere  than  in 
the  main  footwall  vein  has  been  reported  unsuccessful. 

Bunker  Hill  Mine  was  found  in  1851  and  was  worked  intermittently 
until  1899,  then  continuously  by  Bunker  Hill  Consolidated  Mining 
Company  until  late  in  1922.  This  mine  was  noted  for  many  years  as 
a  profitable  producer,  in  spite  of  the  low  average  grade  of  ore.  During 
a  period  of  11  years,  prior  to  September,  1916,  it  paid  123  dividends. 
The  gross  production  was  about  $5,000,000  and  the  total  dividends 
between  $900,000  and  $1,000,000.  At  the  time  distribution  of  profits 
ceased  the  ore  being  mined  was  averaging  about  $4  a  ton.  Costs  kept 
increasing  to  such  an  extent  that  what  was  first  an  operation  without 
profit,  carried  on  for  the  sake  of  keeping  the  mine  in  shape,  turned 
into  a  loss,  and  it  became  necessary  to  search  for  ore  of  better  grade. 
From  May,  1917,  to  February,  1920,  mill  operation  was  at  half  capacity 
or  less  and  from  then  until  the  i)roperty  passed  to  the  new  owner  in 
3922,  little  milling  was  done  and  most  attention  was  given  to  a  search 
for  new  orebodies  in  the  black  slate,  but  these  were  not  found. 

The  mine  was  worked  through  a  shaft  2800  feet  deep,  giving  a  vertical 
depth  of  2382  feet,  and  from  that  level  1020  feet  north  of  the  shaft  u 
winze  640  feet  deep  on  an  angle  of  53°  was  sunk  during  the  later  pros- 
pecting operations,  giving  an  additional  vertical  depth  of  511  feet. 
The  shaft  is  concreted  for  240  feet  below  the  surface.  Levels  were  run 
at  inclined  depths  of  200,  300,  400,  500,  600,  800,  1200,  1400,  1550,  1750, 
1950,  2200,  2400,  2600,  2800,  3200  and  3400  feet.  The  shaft  is  about 
550  feet  north  of  the  south  end-line,  and  work  in  both  directions  has 
been  carried  far  enough  to  connect  with  adjoining  mines,  the  Treasure 
on  the  north  and  the  old  shallow  Mayflower  shaft  (belonging  to  the 
Bunker  Hill  now)  on  the  south.  The  greatest  distances  drifted  north 
were  1750  feet  on  the  2400-ft.  level  and  1778  feet  on  the  2600-ft.  level. 
To  the  south  they  drifted  550  feet.  Numerous  crosscuts  were  run. 
On  the  2800-ft.  level  they  also  ran  a  crosscut  400  feet  west  to  the 
contact. 

The  principal  operations  at  this  mine,  as  at  most  of  those  on  the 
lode,  were  on  orebodies  in  the  black  Mariposa  slate  at  the  meta-andesite 
contact,  known  here  as  the  hanging  wall  vein.  The  footwall  of  this  vein 
was  the  soft,  swelling  slate,  and  hanging  wall  greenstone  (meta- 
andesite)  although  the  wall  rocks  were  in  places  both  slate,  or  the  foot- 
wall greenstone.  The  work  between  the  1950-ft.  and  2800-ft.  levels  is 
on  the  hanging  wall  vein,  and  tliis  same  vein  was  being  prospected  in 
the  winze  workings  below  2800  feet,  where  the  hanging  wall  is  hard 
meta-andesite,  in  places  altered  to  amphil)olitic  schist.  The  ore  in  this 
vein  is  a  black  gouge  ore  with  quartz  stringers.  This  vein  was  stoped 
above  the  2400-ft.  level,  where  tiie  orebody  was  of  a  maximum  length 
of  800  feet  and  a  maximum  width  of  10  feet,  averaging  five  to  six  feet. 
There  is  still  considerable  low-grade  ore  left  above  the  2800-ft.  level. 

When  the  slate  ore  in  upper  levels  was  stoped  out,  the  'grey  orebody' 
was  found  on  the  1400-ft.  level  and  was  worked  down  to  1950-ft.  level, 
but  has  not  been  prospected  below.  Where  first  found,  it  was  40  feet 
west  of  and  about  parallel  to  the  Bunker  Hill  vein.  It  had  a  maximum 
length  of  850  feet  and  average  width  of  30  feet,  but  was  in  places  125 
feet  wide.    This  ore  was  formed  by  the  hydrothermal  alteration  of  the 


ma 


UKl'dKT    (IF    STATi:    M  IN'KKALOrtlST. 


sciiist  wliicli  had  Ix'cii  derived  from  tlie  aiidosite.  The  andesite  occurs 
hero,  as  at  other  mines  in  the  district,  in  the  forms  of  lenses,  as  well  as 
in  the  lar<re  masses  on  either  wall.  At  its  northern  end,  this  orebody 
entered  the  han^nn<r-\vall  fissure.  The  schist  ore  was  characterized  by 
2^/0  to  4'/v  of  sulphides,  mostly  pyrite,  which  carries  most  of  the  trold. 
It  ditTers  from  thi;  slate  ore,  where  mo.st  of  the  jrold  is  free. 

The  mill  contains  forty  lOoO-Mj.  slam])s,  di-oppint;  1)6  times  a  minute; 
10  in.  by  20  in.  crusher.  5  Deister  Overstrom  tables,  24  six-ft.  Frue 
\anners  and  a  5  ft.  by  (j  ft.  ball  mill  for  re^'rindin<^  sand.  The  crusher 
[•('(luired  a  ."{O-h.]).  motor  and  the  mill  two  50-h.p.  motors.  After  crush- 
ing' with  stamps  and  amal<ranui1inf;  free  frold,  the  pulp  was  run  over 
the  Deister  tables,  jjivinj;  the  first  concentrate,  then  sand  was  fj^round 
in  the  ball  mill,  amaljramated,  and  concentrate  saved  on  the  Frue 
vanners.  The  capacity  is  200  tons  a  day.  Tailing  and  concentrate 
were  formerly  cyanided.    The  coiu-entrate  averaged  $50  a  ton  in  value. 


CfTitral   Kureka   Mine,  nf>ar  Sutter  Creek. 

Total  operating  cost  wlieii  '  normal '  conditions  jirevailed,  in  lltl4  and 
earlier,  was  $'.].'.]')  a  ton.  The  grey  ore,  running  about  $r).7()  a  ton. 
allowed  a  g(»od  |M'ofit  at  that  time.  The  (»re  <leveloj)ed  in  the  hanging 
wall  vein  to  date  of  elosimr  would  scareely  have  ])aid  even  under  foi'inei- 
conditions. 


Central  Ennkn  Mine. 

History.  This  mine  was  discovered  in  ISftO.  and  was  called  tlie 
Stniimit.  A  'chimney'  of  ore  found  at  a  depth  of  165  feet  yielded  about 
.+:!(>.()()(),  it  is  .said,  hi  1H71  there  were  two  shafts,  one  :10()  feet  and  the 
other  500  feet  deej).  One  shaft  finally  reached  550  feet  in  depth  and 
another  700  feet,  when  the  company  (piit  work.  The  mine  lay  idle 
thereafter  until  March.  lMJ>fi.  when  Central  Kureka  Mining  Company 
began  ojierations. 

The  south  shaft,  700  feet  deep  when  the  company  started,  was  sunk 
to  a  depth  of  1850  feet  by  the  latter  part  of  1900,  and  a  10-stamp  mill 
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was  built.  Writing;  in  that  year,  W.  II.  Storms'  stated  that  several 
short,  narrow  orcshoots  wore  found  at  a  depth  of  about  1000  feet,  and 
that  these  inereased  in  ]en<rth  and  width  until  they  formed  one  «;ood- 
sized  shoot  in  the  bottom  level.  According:  to  Storms,  the  vein  as  then 
revealed  was  "the  most  simple  in  {^eoloprical  striicture  of  any  extensively 
developed  mine  on  the  central  lode.  It  consists  practically  of  a  single 
fissure  euttinp:  in  strike  and  dip  the  black  tufaceous  slates  and  amphib- 
olite  schist  which  form  its  walls.  The  mine  has  certain  peculiarities 
which  are  noticeably  persistent.  One  of  these  is  the  firmness  and 
regularity  of  the  hanging  wall.  The  wall  is  not  absolutely  straight  in 
strike,  but  rolls  more  or  less  in  a  series  of  long  swells.  The  gouge 
which  is  always  found  on  the  footwall  side,  also  has  a  sinous  course, 
swinging  toward  and  away  from  the  hanging  wall.  When  at  some 
distance  from  the  hanging  wall,  little  or  no  ore  occurs  in  the  fissure, 
but  upon  its  approach  to  the  hanging  wall,  the  long,  lenticular  masses 
of  quartz,  which  constitute  these  orebodies,  begin  to  form." 

However  simple  the  geology  of  the  old  upper  workings  may  have 
appeared  at  that  time,  the  geological  conditions  have  been  far  from 
simple  in  later  years. 

The  company  opei'ated  with  a  good  profit  up  to  1907,  paying  large 
dividends.  The  operations  during  this  ]ieriod  were  on  the  hanging  wall 
vein  from  1000  feet  to  2500  feet  inclined  depth,  and  a  little  ore  was 
also  taken  from  the  intermediate  vein. 

After  closing  in  1907  the  mine  was  reopened  in  July,  1908,  and  work 
continued  until  the  spring  of  1913,  but  was  then  interrupted  again 
from  April  to  the  end  of  that  year.  In  1914  another  loss  of  six  months' 
time  resulted  from  caves  in  the  South  Eureka  shaft.  During  this  period 
the  mine  was  worked  at  a  loss.  The  ore  decreased  in  value  to  below  $4 
a  ton  and  for  some  years  averaged  only  a  little  over  $8  a  ton.  The  shaft 
in  1914  had  reached  a  depth  of  2825  feet.  During  the  next  five  years 
it  was  sunk  to  a  depth  of  15500  feet  (incline).  Onlj'^  low-grade  ore  was 
found  during  this  time,  and  many  assessments  were  levied.  The 
retiring  directors  in  April,  1916,  concluded  the  mine  was  exhausted, 
and  wanted  to  quit.  Conditions  at  the  time  appeared  to  warrant  this. 
Kor  several  years  the  oreshoots  had  been  shortening  and  of  low  grade. 
The  plant  was  getting  old,  the  shaft  was  bad  and  the  skip  Avas  still 
being  run  on  strap  iron.  Due  to  the  convergence  of  the  end-lines  in 
the  direction  of  the  dip,  the  length  of  the  holdings  along  the  contact 
vein  was  shortening  on  each  successive  level.  But  fortunately  for  all 
the  stockholders,  the  new  board  of  directors  decided  to  continue. 
C.  E.  Julihn  reported  on  the  mine  and  advi.sed  that  the  east  and  west 
country  be  explored,  as  the  former  work  had  been  done  in  the  central 
I)art  of  the  lode.  The  new  program  was  begun  that  year.  Work  was 
partly  financed  during  this  period  by  assessments,  the  returns  from 
milling  being  insufficient  to  pay  the  operating  costs.  Early  in  1919 
the  3500-ft.  level  was  reached.  The  shaft  cros.scut  on  this  level  showed 
signs  of  ore.  On  the  north  also,  a  good  shoot  was  struck  and  was  stoped 
on  to  the  3425-ft.  level.  In  the  north  drift,  a  winze  was  started  and  at 
a  depth  of  85  feet  below  the  level  a  winze  level  was  turned  and  was 
drifted  both  ways,  in  fine  ore.  Olhcr  encouraging  prospects  began  to 
be  found. 
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The  stocklioldors  had  n(»\v  n-at-lied  tlieir  48th  assessment,  but  at 
this  i)oint  the  mine  was  enterinfr  its  ])onanza  period,  and  durinpf  the 
years  sinee  i;)10  lias  ricldy  repaid  their  tenaeious  faith,  [n  tlie  vear 
ended  April  22,  1920,  a  total  produetion  of  over  $430,000  was  made, 
the  ore  coniinfr  jjrineipally  from  the  ,'{500-,  :5()()0-  and  3700-ft.  levels, 
and  avera^'in<r  for  the  year  $13.1")  a  ton,  with  an  extraetion  of  $12.40 
a  ton.  Dividends  be<ran  that  year  and  have  eontinued  sinee.  The 
lowest  working?  level  is  at  4700  feet  inclined  depth  or  about  4360  feet 
vertical. 

Oeologry.  The  lode  ])elt  at  the  Central  Eureka  is  about  1600  feet 
wide,  and  is  compo.sed  principally  of  ^lariposa  (Jurassic)  black  slate, 
in  which  occurs,  in  the  westerly  or  footwall  section,  .several  dikes  of 
andesile  or  andesite  ])orphyry  altered  to  schist.  The  scries  of  rocks 
dips  east  at  a  somewhat  slcejier  anprle  than  at  most  places  on  the  lode. 
l)Olh  walls  of  the  lode  are  andesite  (or  diabase,  as  described  by  some 
authors).  The  veins  .so  far  found  are  in  the  westerly  or  footwall  half 
of  the  lode.  The  principal  vein  worked  in  the  earlier  operations  was 
the  so-called  hanjrinfr  wall  or  east  vein,  which  has  an  andesite  dike  for 
its  immediate  hanfrinf;  wall.  The  oreshoot  on  this  vein  extended  from 
about  the  1000-ft.  level  to  about  the  2r)40-ft.  level  and  ajiparcnlly  had 
its  prreate.st  stope  lenpth  about  the  LlOO-ft.  level.  It  was  one  to  twelve  feet 
thick.  Below  2r)40  feet  in  depth  considerable  stopinpr  was  done  on  the 
intcnnediate  vein  also.  The  upper  part  of  the  hanprinfr  wall  orcshool 
jiaid  well,  the  ore  averafrin}?  $7.16  a  ton  up  to  1905.  While  the  record 
is  not  available,  this  must  have  come  from  above  the  25()0-ft.  level 
entirely.  The  section  from  there  to  :U00  feet  in  depth  on  all  the  veins 
was  low  fjrade.  In  1907  the  ore  was  worth  $5.60  a  ton.  but  still  per- 
mitted dividends.  From  1908  to  1919  api)arently  no  dividends  wen* 
paid.  Durinpr  this  time  the  ore  was  in  small  scattered  bunches  and 
yielded  an  average  of  $3  to  $4  a  ton.  The  ea.st  vein  was  stoped  from 
ihe  2500-  to  the  3000-ft.  level.  Stojunp  on  the  footwall  vein  started 
below  the  2825-ft.  level  in  1914.  On  the  intermediate  vein,  stopiufr 
was  done  between  2500  and  3200  feet.  This  oreshoot  came  in  from  the 
South  Eureka  line  and  jtitched  south.  cros,sin(»  the  shaft  at  about  th<' 
3200-ft.  level.  ^     Jl 

The  shaft  struck  the  han<rin<;r  wall  or  ea.st  vein  at  500  feet  and 
followed  it  to  about  2000  feet  deep,  where  it  ]ias.sed  into  the  slate  in  the 
footwall  of  that  vein.  It  cut  the  intermediate  vein  below  2700  feet. 
>\bout  25  feet  below  the  3425-ft.  level  the  shaft  entered  the  altered 
;md»>site  and  the  :?500-ft.  level  and  ore-pockets  are  in  this  rock. 

Considerable  prospect in^r  was  done  both  east  and  west  of  the  shaft, 
especially  after  1917.  On  the  700-ft.  level  an  east  crosscut  was  run  774 
feet  without  findinfr  ore.  On  the  ISOO-ft.  level  the  footwall  crosscut 
was  run  717  feet  through  alternaliufr  slate  and  dikes,  but  no  ore  was 
found.  Small  lenses  of  pood  ore  bepan  to  show  in  the  footwall  fjoupe 
on  the  3350-ft.  level.  On  the  3500-ft.  level  in  1919  a  contact  between 
slate  and  'preenstone'  faltered  andesite)  was  struck  28  feet  southwest 
of  the  shaft.  They  drifted  .south  215  feet  alonp  this  contact,  which 
carried  two  to  five  feet  of  rock  and  ore  a.ssayinp  $2  to  $7  a  ton,  with 
some  pood  assays.  In  this  south  drift  a  cros.seut  was  run  30  feet  west 
and  cut  three  feet  of  fine  ore.  The  main  eros.scut  west  from  the  shaft 
was  in  crn.shed  slate  and  quartz  stringers.     At  a  point  33  feet  west  of 


SACRAMENTO    Fir^LO    DIVISION.  161 

the  'greenstone'  contact,  in  this  crosscut,  quartz  showed  on  the  north 
side  and  on  being  followed  it  i)roved  to  be  a  good  oreslioot.  From  this 
north  drift  a  crosscut  northeast  to  the  'greenstone'  contact  failed  to 
show  ore,  but  about  30  feet  farther  north,  another  hanging  wall  cross- 
cut struck  a  small  oreshoot.  It  began  to  be  realized  that  geological 
conditions  were  complex  in  the  mine.  It  seemed  unsafe  to  leave  any 
block  of  ground  unprospected,  even  when  an  apparently  firm  rock, 
with  the  appearance  of  a  true  wall,  was  reached.  In  the  floor  of  the 
north  drift  on  this  level  a  winze  was  sunk  and  at  a  depth  of  85  feet 
drifts  were  turned  both  ways.  The  first  50  feet  on  the  north  had  an 
average  width  of  14  feet  and  assayed  $20  a  ton;  for  80  feet  on  the 
south  it  Avas  even  better.  The  ore  here  was  ribbon  rock,  carrying 
pyrophyllite.  This  ore  had  increased  from  a  width  of  two  feet  or  less 
on  the  3425-ft.  level  to  21  feet  on  the  winze  level,  about  160  feet  deeper. 
The  low-grade  ore  previously  milled  had  carried  nearly  one-half  of  the 
gold  in  the  sulphides,  but  this  richer  ore  has  had  five-sixths,  or  more,  of 
its  gold  in  the  free  state.  A  little  gold  telluride  has  been  found.  The 
ore  has  continued  good  in  the  lower  levels  and  the  shoot  continued  to 
increase  in  size.  On  the  south  it  was  more  bunchy  than  on  the  north. 
On  the  3700-ft-  level  on  the  south  the  vein  was  crushed  by  a  vertical 
fault  along  the  plane  of  the  vein,  which  here  cuts  through  the  'green- 
stone,' W'ith  the  latter  west  of  the  drift.  At  this  level  the  hanging  and 
footwall  veins  are  close  together. 

It  is  not  practicable  to  discuss  fully  the  geolog^y  of  the  mine  in  this 
((uarterly  bulletin.  For  a  proper  understanding  of  it,  the  South,  Cen- 
tral and  Old  Eureka  mine  workings  and  oreshoots  should  be  illustrated. 
Due  to  the  convergence  of  the  end-lines  of  the  Central  Eureka  or 
Summit  claim,  toward  the  east  in  the  direction  of  the  dip  of  the  vein, 
and  the  question  raised  as  to  the  exact  identity  of  the  vein  in  which 
the  new  oreshoots  had  been  found,  the  company  found  itself  in  an 
embarrassing  position  in  1923.  The  length  of  vein  between  the  end-lines 
of  the  Summit  claim,  produced  easterly,  was  rapidly  decreasing. 
Fortunately,  they  were  able  at  that  time  to  reach  an  agreement  with 
the  owners  of  the  Old  Eureka  for  the  purchase  of  that  property  for 
$150,000.  The  contention  of  Albion  S.  Howe,  superintendent  of  the 
Ontral  Eureka,  has  been  that  the  vein  opened  in  the  lower  levels  is 
not  the  same  as  that  mined  above  2540  feet,  it  being  claimed  that  the 
vein  in  the  old  upi)er  workings  was  a  younger  vein,  which  broke  and 
faulted  the  older,  and  that  the  upper  portion  of  the  older  vein  lies  to 
the  east  and  outcrops  on  land  controlled  by  the  Central  Eureka, 
although  in  the  lower  levels  it  is  west  of  the  east  vein. 

The  footwall  vein  oreshoot  on  the  3760-  and  3900-ft.  levels  is  reported 
to  have  been  340  feet  long  and  averaged  nine  to  ten  feet  wide,  filled 
with  quartz  ribbon  rock  and  gouge.  On  the  3500-ft.  level,  ore  had  been 
in  two  shoots  separated  by  160  feet  of  low-grade  filling,  but  in  depth 
the  south  shoot  pitched  north  and  they  joined.  The  ground  had  been 
stoped  out  on  this  oreshoot  previous  to  April  1,  1926,  down  to  the 
4400-ft.  level.  When  the  writer  visited  the  4550-ft.  level  late  in  1926 
stoping  was  going  on  there,  and  the  4700-ft.  level  was  being  ojiened. 
On  the  4550,  a  width  of  about  60  feet  traversed  by  the  shaft  crosscut 
should  probably  be  considered  vein  matter.  North  of  this  the  vein  is 
a  stringer  lead  of  crushed  quartz  and  slate  striking  N.  40°  W.  and 
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(lippiiijr  71  K.  and  the  oi'cljutly  has  an  avi-ratrc  i)itcli  of  45""  NW.  in 
the  j)lan('  of  llu;  vein.  It  is  roii«rlily  wed};t'-sliai)ed  here,  with  the  big 
end  down.  On  the  east  side,  a  spur  vein  striking  N.  25°  W.  makes 
into  the  vein  at  this  oreshoot.  This  spur  vein  itself  forms  stoj)ing 
ground  for  1(55  feet  near  the  junction.  Above  the  drift  on  this,  a  very 
rieh  sti-eak  traverses  the  spur  vein  diagonally  to  the  junetion  with  the 
main  \ein.  In  cross  section  the  following  were  seen:  high  grade  (piartz 
ore  in  l)lack  graphitic  sdiist,  j)robably  a  j)ha.se  of  an  altered  dike  rock; 
on  the  lianging  wall  side  of  it,  eight  feet  of  quartz  ore,  and  on  the  hang- 
ing wall  side  of  this,  the  point  of  a  'greenstone'  dike,  18  inches  wide, 
separated  from  the  ore  by  a  small  slaty  gouge.  On  the  east  is  more  of 
the  graphitic  schist,  wiiich  is  a  ditVerent  rock  than  the  Maripo.sa  slate. 
The  .schistose  andesite  (ami)hibolite  schist)  appears  nearby  in  the  foot- 
wall.  The  high-grade  quartz  is  finely  crushed  and  may  be  rubbed  to 
powder  in  the  fingers.  The  whole  vein  is  much  disturbed  and  smashed. 
The  liigh-grade  streak  enters  the  main  vein  about  tlie  center  of  425  feet 
of  sloping  ground.  The  movements  which  crushed  the  quartz  and  slate 
are  thought  by  Howe  to  have  been  a  series  of  faults  entering  from  the 
hanging  wall  side,  as  he  s<>ys  the  footwall  is  uid)roken,  and  all  i)olished 
faces  and  slickensides  are  in  the  hanging  wall  ])ortion  of  the  vein.  The 
high-grade  occurs  where  the  vein  narrows.  On  the  north  and  separated 
from  the  nuiin  orebodv  bv  130  feet  of  blank  ground,  is  a  (piartz  orelxxh 
HO  to  100  feet  long. 

As  greater  depth  is  reached,  the  vein  becomes  more  broken  and 
crushed.  This  was  noticed  first  on  the  south,  but  has  reached  the  pctint 
on  the  4550-  and  4700-ft.  levels  where  the  slate  is  ground  to  gouge  and 
the  quartz  to  i)owder.  Possibly  this  is  due  to  an  oblicjue  fault  of  the 
.same  character  as  that  described  under  the  Argonaut. 

Production.  The  total  |)roduction  by  the  i)resent  c(»m|)any  frcun 
March,  1896,  to  Ajjril  1,  1927,  was  $6,602,952.  For  the  year  ended 
March  31,  1927,  46,756  tons  erf  ore  were  milled,  which  yielded  $551,108, 
or  an  average  of  $12.85  a  ton.  The  ui)per  oreshoots,  worked  between 
1896  and  1907,  inclusive.  yi(>lde(l  2S7,175  tons  which  returned  a  gross 
recovery  of  $1,911,358.  or  an  average  of  $G.(W  a  ton,  altluuigh  the  aver- 
age grade  was  higher  for  the  period  prior  to  1905.  From  1908  until 
t'arly  in  1919.  and  between  the  2540-ft.  and  .3425-ft.  levels,  the  material 
milled  was  for  the  most  ])art  too  low  grade  to  |)ay  expenses.  From 
1920  to  1926  over  half  of  the  total  production  has  been  made  and  the 
ore  has  averaged  $10.58  a  ton.  The  levels  between  3425  and  4550  feet 
inclined  depth  have  alrea<iy  yielded  over  300.000  tons  of  ore. 

Ore  is  crushed  in  a  40-stamp  mill  and  concentrate  is  saved  on  Frue 
vanners.  The  mill  showed  an  average  capacity  of  146  tons  in  24  hours 
in  1924  and  152  tons  in  1!>25.  The  recovery  has  ranged  from  8!). 37% 
to  91.77'/;.  Some  lo.ss  is  said  to  occur  in  fine,  flaky  telluride.  The 
concentrate  forms  from  1.65' r'  to  2.5%  of  the  ore  and  ranges  in  valur 
from  $70  to  $90  »  ton.  l»y  far  the  greater  jiart  of  the  gold  is  recovered 
as  bullion;  only  14';'   to  2(1',   (»f  it  is  in  the  concentrate. 

Many  improvements  have  been  made  in  the  plant  since  1920.  The 
old  stra|)-iron  in  the  shaft  has  been  replaced  by  56-lb.  rails  and  the 
shaft  has  been  straightened  and  widened  in  places.  A  new  steel  head- 
frame  85  feet  high  has  been  built,  a  i)owerful  hoist  has  been  installed, 
and  electric  power  substituted  for  steam,  the  mill  repaired  and  many 
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other  ehan^ois  inatle.  The  coiivcrsioii  lo  electric  power,  besides  giving 
greatly  increased  depth  capacity,  is  said  to  give  a  saving  of  from  $1000 
to  $1500  a  month  in  the  cost  of  hoisting.  The  importance  to  the  county 
of  an  enterprise  like  this  mine  is  realized  when  it  is  remembered  that 
about  $200,000  was  spent  in  1925  for  labor  alone. 


Headframe  at  Central  Kurcka  Sliaft,  at  Sutter  Creek, 
showing  skip  runway  in  tJio  form  of  a  bridge  truss. 


Microscopic    Studies   and    Analyses   of  the  'Greenstone.' 

Through  the  courtesy  of  Albion  S.  Howe,  superintendent,  the  follow- 
ing studies  and  analyses  of  the  'green.stone'  (altered  andesite)  on  the 
3900-ft.  level  of  the  Central  Eureka  Mine  have  been  made  available: 

Report  and  Analyses  hy  Phillip  B.   Wilson.   Chief  Oeologist, 
Calumet  and  Arizona  Mining  Company,  Warren,  Arizona. 
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"The  specimen  marked  hanging  wall  greenstone  is  more  accurately  a  hornblende 
andesite  porphyry.  It  is  the  fresher  of  the  two.  Its  analysis  shows  47.5%  silica, 
17.5%  alumina,  8.0%  lime,  5.7%  iron,  5.0%  magnesia,  which  would  place  it  as  a 
very  basic  anrlcsitc. 

"The  footwall  greenstone  is  so  highly  al(cre<l  that  only  remnants  of  the  original 
rock  minerals  can  bo  seen  with  a  glass.  It  is  a  mass  of  kaolin  and  chlorite,  with  a 
little  sericite  and  calcite.  all  secondary  alteration  products  of  original  feldspars  and 
of  the  fcrro-magnesian  minerals,  hornblende  and  biotite.  It  was  probably  an  andesite 
before  it  was  so  thoroughly  altered.  It  shows  many  tiny  disseminated  pyrite  and 
chalcopyrite  crystals.  An  analysis  yielded  47.7%  silica,  14.1%  alumina,  5.0% 
lime,  4.S%  iron  and  5.0%  magnesia." 

Report  by  Professor  C.  F.  Tolman,  Leland  Stanford,  Jr.,   Vuivcrsily. 
"Minerals  distinguished  under  the  Microscope  (hanging  wall  greenstone)  : 

(1)  Feldspar,  both  acid  plogioclase  and  orthoclase. 

(2)  Quartz. 

(3)  A  ground  mass  which  has  been  altered  into  kaolin. 

(4)  Much  pyrito,  the  result  of  hydrothermal  alteration  of  the  rock. 

(5)  Al.so  small  amounts  of  pyroxene,  augite  and  magnetite. 

"The  hanging  wall  rock  is  strongly  porphyritic  and  in  the  specimen  shining 
phenocrysts  of  pyroxene  are  abundant.  Under  the  microscope  pyroxene  and  plagio- 
clase  are  recognized.  These  occur  in  an  opaque  ground  mass  which  originally  was 
probably  a  glass  and  is  now  altered. 

"Under  the  microscope  the  rocks  are  seen  to  both  be  varieties  of  andesite.  The 
footwall  rock  is  much  finer  grained  and  less  porphyritic  than  the  hanging  wall  rock. 
It  is  more  silicic  in  character  than  the  average  andesite.  It  has  the  texture  of 
either  a  flow  rock  or  an  intrusive  rock,  more  likely  an  intrusive." 

Cooper  Mine.  Tt  is  a  mile  and  a  half  by  road  northeast  of  Oleta.  It 
was  worked  to  a  depth  of  270  feet  years  apro  by  Cooper,  and  is  credited 
witli  haviiipr  been  a  {jood  poeket  ])rodiK'er.  Later  the  workings  are 
reported  to  have  been  lost  on  account  of  in.suf!icient  timbering.  Only 
short  drifts  were  run. 

Defender  Mine.  Owner,  West  Point  Con.  Mines,  Inc.  Leased  in 
1924  to  R.  C.  Reed,  Volcano.  Tt  is  five  miles  southeast  of  Volcano,  near 
the  West  Point  road. 

There  are  three  veins  in  pranodiorite.  The  Defender  vein  is  the 
iiiiddlc  one  of  these  and  the  only  one  on  which  much  work  has  been 
done.  The  main  shaft,  reported  to  be  4S0  feet  deep,  is  on  this  vein, 
which  is  said  to  have  averajred  20  inches  wide.  Levels  were  run  at 
100.  200.  250  and  HOO  feet  and  a  maximum  distance  of  fifi5  feet  is 
reported  to  have  l)een  drifted,  on  the  200-ft.  level.  This  work  was  done 
years  ago  and  there  was  no  opportunity  to  check  it,  or  to  observe  under- 
ground conditions,  as  this  part  of  the  mine  has  been  idle  and  workings 
were  inaccessible  at  times  of  vi.sit.  The  ore.shoot  was  stoped  at  least 
from  2r)0  level  to  the  surface,  and  the  prodtiction  from  it  is  reported 
to  have  been  $160,000.  The  orcshoot  was  reported  wide  on  the  300 
level,  but  only  100  feet  long,  and  is  said  to  be  bounded  by  three  dikes, 
one  100  feet  north  of  shaft,  another  SO  feet  south  of  shaft,  and  the 
third  ctitting  the  vein  at  :]()0  feet  (lej)th.  In  the  lower  workings  the 
r)re  became  so  heavy  with  sulphides  (principally  i)yrite),  that  it  could 
not  be  treated,  the  sul|>hide  content  being  too  high  for  concentration, 
and  the  gold  content  about  $10  a  ton. 

In  11)24,  Reed  drove  a  short  adit  and  .sank  a  winze  .50  feet  deep  on 
the  west  vein.  The  quartz  in  this  winze  was  six  feet  wide  at  time  of 
vi-sit,  with  hard  walls  and  no  gouge,  and  a  poorly  defined  footwall. 
What  appeared  to  be  a  dike  was  expo.sed  on  the  hanging  wall.     Reed 
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reported  tliat  11  tons  mined  here  paid  $57  a  ton.  The  ore  of  this  mine, 
in  common  with  that  of  the  adjoining  "West  Point  district  in  Calaveras 
County,  is  complex,  containing  free  gold  and  sulphides  of  iron,  lead, 
zinc  and  copper. 

Fremont  and  Gover  Mines.  The  property  covers  4200  feet  along  the 
Mother  Lode,  north  of  the  Treasure  Mine.  There  is  little  information 
available  about  the  earliest  history  of  the  property.  The  claims  in 
their  order  from  north  to  south  are :  North  Gover,  Loyal  Lode  (east 
side),  Gover  and  Fremont.  The  Loyal  Lode  had  a  20-stamp  mill  in 
the   '60s. 

The  Fremont  and  Gover  were  consolidated  at  an  early  date,  and  are 
described  in  early  reports  of  this  bureau,  notably  the  Eighth,  Tenth 
and  Eleventh  Reports,  under  the  name  of  Gover  Mine.  The  company 
was  incorporated  in  1872  and  most  of  the  early  work  was  done  on  the 
Gover  claim.  Two  shafts  were  sunk,  of  which  the  north  one  was  the 
principal  working  shaft,  and  finally  reached  a  depth  1500  feet  (1050 
feet  vertical).  Two  veins  were  developed  which  were  separated  by  a 
reef  of  black  slate,  sometimes  only  a  gouge,  but  elsewhere  90  feet 
thick  or  more.  Diabase,  or  schist  derived  from  it,  forms  the  hanging 
wall,  as  at  neighboring  mines.  The  contact  vein,  next  to  the  diabase, 
produced  the  best  ore  mined.  This  ore  was  characterized  by  rich 
pockets  of  gold,  and  considerable  arsenopyrite.  At  times  the  pocket 
stringers  made  into  the  diabase  hanging  wall.  This  shoot  was  about 
200  feet  long  by  20  feet  wide  and  pinched  about  800  feet  in  depth,  and 
a  little  deeper  the  slate  receded,  leaving  the  footwall  vein  on  the  contact 
for  several  hundred  feet.  Below  this  the  East  vein  made  into  the 
hanging  wall  diabase.  It  was  mineralized  schist  ore,  had  an  average 
width  of  30  feet  and  the  low-grade  oreshoot  in  it  was  nearly  300  feet 
long.  This  class  of  ore  continued  to  the  bottom.  The  lode  in  this  mine 
was  explored  for  1100  feet  south  and  400  feet  north  of  the  shaft.  At 
a  distance  of  1000  feet  south  of  the  shaft  on  the  fourth  level,  the 
hanging  wall  fissure  passed  into  the  diabase  of  the  hanging  wall,  and 
became  a  gouge  seam.  A  drift  on  this  soon  struck  a  fault,  which  threw 
the  formations  west  (looking  south)  evidently  about  50  feet,  the  strike 
of  the  fault  being  a  little  north  of  east. 

Early  in  1900  the  Fremont  shaft  was  started.  The  mill  was  built  in 
1903.  The  upper  levels,  principally  from  400  to  700  feet  deep,  devel- 
oped the  hanging  wall  slate  vein  and  the  pocket  ledge,  where  rich 
stringers  made  into  the  diabase  hanging  wall.  From  the  800-ft.  level 
downward  the  'grey  ore'  or  East  vein  of  mineralized  schist  (derived 
from  the  diabase)  was  mined.  Fremont  Consolidated  Mining  Com- 
pany worked  until  1918  and  reached  an  inclined  depth  of  2300  feet. 
The  mine  was  closed  in  December  of  that  year. 

During  that  period  a  mill  of  forty  1000-Ib.  stamps  and  16  Frue 
vanners  was  operated  by  the  company,  and  the  California  Slimes 
Concentrating  Company  operated  a  canvas  plant  below  the  mill.  The 
ore  during  the  later  operations  was  rather  low  grade,  ranging  around 
$5  a  ton.  The  mine  was  opened  to  a  depth  of  2500  feet  on  an  incline 
of  51°  and  was  prospected  for  a  maximum  length  of  2500  feet  on  the 
1650-ft.  level. 

Late  in  1920,  Metals  Exploration  Company  began  iinwatering  the 
property  and  it  was  prospected  during  1921  and  1922.     Early  in  1923 
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the  mill  was  ivi)airo(l  and  20  stainj).s  wore  put  in  operation.  The 
1650-ft.  level  was  extended  northward  to  a  distance  of  2500  feet  and 
prospeetinfT  was  done  on  several  levels  below  there.  The  company 
continued  work  until  Aufjust,  192:{,  when  it  quit.  Edwin  Ilifrprins 
and  Roy  Elliott,  who  had  been  employed  by  the  company,  and  8.  A. 
Holman.  Elliott  Check  and  W.  E.  Colby  formed  a  new  stock  company 
immediately  to  continue  the  work.  TIk-  mill  was  operated  for  a  short 
time,  and  an  attemjjt  was  made  to  finance  further  development  work 
by  sellinjr  stock,  but  evidently  this  was  unsuccessful,  as  oj)erations 
terminated  in  February,  1924.  since  which  date  the  mine  has  lain  idle. 

The  m'mo  was  opened  to  a  dej^th  of  2950  feet  on  51°  incline,  and  the 
lower  levels  were  called  the  1950-,  2.']50-,  2550-  and  2750-ft.  levels.  It 
was  .said  to  be  costing  the  owning^  company  about  $5  a  ton  to  mine  and 
mill  the  ore,  and  it  was  nearly-  imj)ossible  to  sot  labor  when  they  quit 
in  1918.  The  'schist  ore'  mined  in  the  last  opcrj^tions  was  reported  to 
carry  from  $4.56  to  $7.50  gold  a  ton.  Ore  was  claimed  on  the  16th, 
19th  and  25th  levels  in  two  separate  oreshoots,  one  under  the  shaft 
and  one  700  feet  south  of  it.  The  south  ore.shoot  on  the  25th  level  was 
reported  125  feet  long  by  18  feet  wide;  on  23rd  level,  160  feet  long  by 
25  feet  wide.  The  Fremont  'new  orebody'  had  apexcd  on  or  near  the 
1500-ft.  level  on  the  contact  of  altered  andesite  hanging  wall  and  slate 
footwall.  It  was  '.]{){)  feet  long  by  12  feet  in  average  width  down  to  the 
1650-ft.  level  and  the  millheads  there  are  said  to  have  averaged  $5.25 
a  ton.  The  operations  hy  the  la.st  two  companies  apparently  re.sulted 
in  the  development  of  little  new  ore. 

The  mill  handled  an  average  of  five  tons  ])er  stamp  or  200  tons  per 
day  <luring  most  of  the  time  luidcr  tlie  owners.  An  average  recovery 
of  85%  wa.s  made  by  amalgamation  and  concentration  on  Frue  vanners 
and  the  canvas  plant  saved  about  one-third  of  the  remainder.  Tailing 
was  stored  on  the  i)roj)erty. 

In  the  last  work  by  le.s.sees  a  fictitiously  low  operating  cost  wa.s 
claimed  because  of  mining  and  milling  ore  developed  jireviou.sly,  with- 
out taking  account  of  the  cost  of  developing  it.  The  capacity,  with  35 
stamps  in  use,  was  rai.sed  to  215  tons  a  day,  with  about  80  men 
employed.  Under  such  conditions  ore  carrying  less  than  $5  in  gold  a 
ton  could  be  stojied,  hoisted  and  milled  at  a  profit.  The  concentrate 
went  as  high  as  $105  a  ton  in  value. 

flardt  )i])ur(i  Mint .  3.1  miles  south  of  Jackson,  was  la.st  operated  by 
llardenburg  Mining  Syndicate.  This  company  quit  work  in  1917 
because  of  disajiixtinting  results  of  their  prospecting. 

A  three-comj^artment  vertical  .shaft  was  sunk  to  a  depth  of  1500 
feet,  where  it  is  reported  to  have  .struck  the  fi.ssure.  Above  there,  on 
the  850-ft.  and  1000-ft.  levels,  cros.scuts  were  run  to  the  fis.sure,  which 
is  said  to  have  carried  low-grade  material  and  a  heavy  gouge,  making 
the  grouiul  diflicult  to  h<»ld  open.  There  was  a  20-stamp  mill.  In  1918 
the  surface  i)Ianl  was  removed  and  the  land  s<»ld  for  the  benefit  of  the 
creditors,  since  when  it  has  Iain  idle. 

Kennedy   Mine. 

History.  The  Kennedy  was  opened  previous  to  1870,  but  until  1871 
was  worked  on  a  small  scale,  with  only  a  whim  for  hoisting.  In  1871 
the  first    hoist   and   a   20-stRmp  mill   were  erected.      From   then   until 
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November,  1873,  the  production  was  $183,427,  or  an  estimated  value  of 
$16.67  a  ton.  In  1873^  two  oreslioots  were  beinj^  worked.  The  Kennedy 
shoot  on  the  north  was  150  feet  lonf;  and  two  to  twelve  foot  wide,  and  the 
Pioneer  (Arjionaut)  shoot  was  on  the  .south  end  of  the  mine,  170  feet  in 
length  of  it  lyin<:f  witliin  the  Kennedy  property  where  it  was  18  feet 
wide.  The  niine  produced  $300,000  to  a  depth  of  600  feet.  At  750 
feet  depth  in  the  south  shaft  the  ore  gave  out  though  continuing  in  the 
Argonaut. 

The  Kennedy  was  shut  down  and  lay  idle  until  1885,  when  the 
Kennedy  Mining  and  IMilling  Company  reopened  it.  The  south  shaft 
was  sunk  200  feet  deeper,  and  ore  was  foiuid,  and  this  shaft  was  con- 
tinued on  the  incline  to  a  depth  of  2276  feet.  The  north  shaft  was  also 
sunk  to  an  inclined  depth  of  2500  feet.  The  results  after  reopening 
were  so  satisfactory  that  a  new  vertical  sluift  was  started  about  1900 
at  a  distance  of  1950  feet  east  of  the  north  shaft,  and  intended  to  cut 


Headframe  and  Timber  Pile,  Kennedy  Mine. 

the  vein  at  a  great  depth.    It  struck  the  east  vein  at  3680  feet,  the  west 
vein  at  4000  feet,  and  has  been  continued  to  a  depth  of  4612  feet. 

Production.  The  Kennedy  produced,  to  tlie  end  of  1915,  and  to  a 
vertical  depth  of  3450  feet,  a  total  of  792.000  tons,  giving  a  total  gross 
recovery  of  $6,378,000,  or  an  average  of  $8.05  a  ton.  This  shows  that, 
as  a  whole,  the  property  was  a  profitable  producer  during  that  time. 
Between  1885  and  1900  about  36,000  tons  a  year  were  milled,  at  a 
reported  total  cost  of  $4.50  or  $5.00-  a  ton.  For  the  period  1916  to  1926, 
inclusive,  the  production  was  $5,991,530.  This  makes  the  total  gross 
|)roduction  of  the  mine  to  tlie  end  of  1926,  $12,369,530  gold  and  silver. 
Due  to  the  low  average  grade  of  ore  between  1918  and  1924,  inclusive, 
when  stoping  was  principally  between  the  3600-ft.  and  4350-ft.  levels, 
and  because  of  the  exjjense  incident  to  unwatering  the  mine  after  the 
Argonaut  fire  in  1920,  the  operations  for  those  years  are  alk'ged  to  have 
resulted  in  a  large  loss  for  that  portion  of  this  latter  period.    Since  then, 

'  Raymond,  R.  W^  Mineral  Resources  of  the  U.  S.,  West  of  the  Rocky  Mountains. 
-Storms,  W.  H..  Cal.  State  Mining  Bureau,  Bulletin   18,  p.   53. 
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the  grade  of  ore  lias  again  improved  enough  to  pay  a  profit.  The  cost 
in  recent  years  is  believed  to  have  ranged  from  $.j  to  $6  a  ton.  The 
vertical  shaft  was  designed  to  make  it  possible  to  work  low-grade  ore 
at  lower  cost,  and  this  was  po.ssible  up  to  the  beginning  of  the  war. 
At  that  time  ore  worth  $4  to  $5  a  ton  was  being  milled. 

Geology.  The  workings  of  the  Kennedy  from  2000  to  3150  feet  are 
partly  in  slate  and  partly  in  greenstone  (altered  andesite),  but  at 
greater  depth  are  in  Maripo.sa  slate.  A  rather  narrow  greenstone  dike 
lies  close  to  the  vein,  but  tapers  down  to  a  wedge  and  (lisapi)ears  at 
about  the  3150-ft.  level,  as  seen  in  cross-section.  The  fissures,  while 
crossing  the  slate  in  the  oldest  upper  workings,  were  barren  or  nearly 
so,  but  began  to  carry  ore  again  on  striking  the  greenstone  on  the  ea.st. 
The  footwall  country  rock  west  of  the  lode  is  altered  andesite,  changed 
near  the  vein  to  schi.st.  The  total  width  of  Marij^osa  slate  is  unknown, 
as  it  has  not  been  crosscut  in  the  Kennedy  the  entire  distance.  Between 
the  footwall  vein  and  tiie  west  wall  lies  a  layer  of  slate  varying  from 
a  few  feet  to  30  feet  in  thickness.  On  the  hanging  wall  side  there  has 
usually  been  a  heavy  gouge,  from  four  to  ten  feet  thick. 

Due  to  the  breaking  away  of  an  immense  horse  of  the  hanging  wall 
slate,  an  ea^st  vein  was  developed,  beginning  between  1700  and  2200 
feet  and  extending  to  the  bottom  levels.  This  horse  had  roughly  tlu* 
shape  of  a  double  convex  lens,  and  at  its  widest  part  .separated  the  veins 
by  a  distance  of  about  150  feet.  Both  north  of  the  shaft  on  the  3900-ft. 
level,  and  south  of  it  on  tlu;  4300,  the  veins  join,  and  finally-  on  the 
4500-ft.  level  the  horse  is  reported  to  have  disappeared,  leaving  a  large 
vein  with  nine  feet  of  ore  on  one  wall,  and  16  feet  on  the  other,  and  a 
mass  of  lean  bull  quartz  between  them.  The  footwall  vein,  the  same 
one  mined  in  the  Argonaut,  has  been  the  most  important. 

The  best  ore,  taken  as  a  whole,  is  the  banded  or  ribbon  rock,  consist- 
ing of  hard  white  quartz  with  numerous  ribbons  of  finely  ground  slate 
and  often  ribbons  of  pyrite  and  galena,  showing  building  up  of  the 
vein  by  repeated  opening  of  the  fissure  and  deposition  of  successive 
layers  of  quartz  with  1%  to  2%  pyrite  and  galena.  In  the  footwall 
vein,  considerable  light  green  j)yrophylIite  or  similar  talco.se  mineral 
occurs.  In  most  of  the  si)ecimens  carrying  coarse  free  gold,  it  has  been 
noticed  in  as.sociation  with  this  i)yrophyllite,  which  is  probably  derived 
from  the  adjacent  footwall  andesite. 

In  recent  years  a  distance  of  1400  to  1600  feet  along  the  strike  has 
been  explored  on  some  of  the  levels,  and  two  orebodies,  one  about  bOO 
feet  in  length,  were  worked.  For  many  years  drifts  were  run  north- 
ward from  the  shaft  crosscuts  on  the  west  vein,  and  southward  from 
shaft  crosscuts  on  the  ea.st  vein,  with  a  .system  of  cros.seuts  from  each 
of  these  drifts  to  tiie  other  vein.  The  heavy  slate  and  gouge  have  made 
square  set  timbering  and  waste  filling  necessary.  Il<jund  timbers  are 
bought  in  the  eastern  ])art  of  the  county,  and  heavy  .scjuare  timbers  of 
Oregon  pine  are  brought  from  that  state.  Tlie  ore  in  recent  years  has 
ranged  from  $4  to  $10  a  ton. 

The  mill  of  100  stamj)s  and  42  Knie  vanners  has  not  been  in  full 
operation  during  this  period,  and  has  i)een  shut  down  completely  at 
times,  as  at  the  time  of  the  first  Argonaut  fire,  when  operations  had  to 
be  entirely  suspended.  Fire  fntm  the  Argonaut  ate  its  way  into  the 
Kennedy  workings  and  the  latter  mine  had  to  in'.  bulkheaded  and  partly 
flooded  in  March,  1920,  lying  idle  the  balance  of  that  year,  and  until 
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October,  1921.  At  present,  60  stamps  of  the  mill  are  dropping,  and 
about  250  tons  of  ore  are  crushed  daily.  The  condition  of  the  mine  as 
i-ogards  ore  prospects  is  more  promising^  than  for  many  years  past,  and 
the  recent  expenditures  for  hoisting  plant  changes  were  based  on  the 
results  of  development  work  since  Webb  Smith  resumed  the  super- 
intendency. 

Electric  power  has  lately  been  substituted  for  steam  for  hoisting. 
Since  the  Argonaut  fire  of  1922,  a  refuge  chamber,  accessible  in  time  of 
accident  from  both  mines,  has  been  completed  in  an  enlarged  part  of 
the  connection  between  the  4600-ft.  level  of  the  Argonaut  and  the 
:{900-ft.  level  of  the  Kennedy. 

Keystone  Mine  was  discovered  in.  1851,  opened  in  1852,  and  the 
production  up  to  1867  was  44,000  tons,  which  yielded  $700,000.^  From 
then  on  for  many  years  the  record  of  production  is  fragmentary.  For 
the  year  ended  July  81,  1868,  it  was  $155,522,  average  value  $12.86  a 
ton,  the  shaft  at  this  time  being  380  feet  deep.  In  the  next  two  years 
the  production  was  about  $300,000  annually,  according  to  contemporary 
estimates;  in  1873,  about  $400,000,  and  in  1874,  25,146  tons  yielded 
$452,507.  From  the  surface  to  about  900  feet  inclined  depth,  ore  came 
from  the  'contact'  vein,  lying  in  the  black  slate,  with  slate  footwall 
and  altered  andesite  hanging  wall.  According  to  an  early  description, 
"Tlie  ground  in  many  places  is  loose,  and  the  vein  seems  to  have  been 
subjected  to  great  pressure,  crushing  the  quartz  to  powder."  At  the 
contact  there  is  a  massive  vein  from  12  feet  to  200  feet  thick,  but  this 
rock  was  generally  low  grade.  The  pay  ore  occurred  where  side 
stringers  made  into  the  main  vein  from  the  footwall  slate.  These 
stringers  dipped  47°  east.  Most  of  the  mine's  production  came  from 
this  kind  of  ore  from  the  surface  to  900  feet  in  depth. 

The  massive  low-grade  or  barren  vein  occurs  on  the  hanging  wall 
side  of  an  important  fault  that  has  been  traced  for  over  2000  feet  and 
dips  ea.st  35°  to  65°.  This  vein  is  composed  of  crushed  fragments  of 
the  diabase  and  quartz.  The  banded  ore  on  the  footwall  side  of  this 
was  25  feet  wide  in  some  of  the  slopes,  and  much  of  it  was  woi^ked 
without  timbers,  and  with  few  i)illars.  On  the  hanging  wall  side  of 
the  ma.ssive  vein,  and  separated  from  it  by  a  dike  of  diabase,  a  small 
vein  was  found  in  a  strip  of  black  slate.  This  carried  arsenopyrite  and 
pockets  of  gold,  the  largest  of  which  was  found  between  the  800-  and 
yOO-ft.  levels  and  was  reported  to  contain  over  $100,000.  Still  farther 
west  are  other  veins.  Tlie  banded  ore  was  .stoped  for  a  maximum  length 
of  600  feet  and  an  average  width  of  15  feet  down  to  the  900  level, 
and  gave  out  about  1200  feet  deep. 

The  main  or  Patton  shaft  was  sunk  2680  feet  on  52°  incline,  being 
in  greenstone  from  1400  feet  to  the  bottom.  Below  900  feet  in  depth 
the  fis.sure  pa.ssed  into  the  diaba.se,  dipping  flatter  than  the  contact, 
and  traversing  the  greenstone  to  a  point  somewhere  below  the  2100-ft. 
level,  where  it  is  presumed  to  strike  the  east  slate.  On  the  1200-ft. 
level,  800  feet  north  of  the  main  cro.sscut,  a  parallel  oreshoot  was  found 
which  was  reported  130  feet  long  by  8  feet  wide,  of  'grey  ore'  assaying 
$8  or  more  a  ton.  On  the  1400-ft.  level,  150  feet  north  of  the  main 
crosscut,  the  vein  branched.  A  drift  was  run  650  feet  on  the  west 
branch,  which  is  reported  to  show  ore  eight  feet  wide  at  this  place.    A 

'  Browne,  J.  Koss,  Mineral  Resources  of  U.  S.,  We.st  of  Rocky  Mountains,  1868. 
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drift  270  feet  lonpr  on  the  oast  branch  was  in  low-jrrade  material.  The 
grey  orebody  i)itehes  south,  l)ein«;  400  feet  or  more  nortli  of  the  shaft 
on  1400-ft.  ievel  and  HOO  feet  south  of  it  on  the  21()0-ft.  level,  where 
the  orebody  was  100  feet  lonjr  and  was  mined  for  a  width  of  18  feet. 
The  'frrey  ore'  is  niineinli/.<'(|  diabase  (or  .sehi'^t  derived  from  if)  which 
has  been  changed  by  liydrol hernial  action,  durinjr  which  trold  bearinjr 
sulphide,  principally  pyrite.  was  dej)osited,  formin<,'  a  disseminatetl 
orebody,  in  which  most  of  the  <rold  is  a.ssociated  with  the  sidphide, 
differing;  from  the  slate  ore  in  which  most  of  the  gold  is  free. 

On  the  2100-ft.  level,  1700  feet  of  crosscuts  were  run,  and  on  the 
2()50-ft.  level  crosscuts  were  run  to  both  contacts  of  the  diabase,  and 
several  hundred  feet  of  drifts  were  run,  but  no  ore  was  developed  on 
this  level  within  the  Keystone  ground.  A  block  of  ore  remains  above 
the  2100-ft.  level  on  the  grey  orebody.  The  owners  estimate  there  are 
2()(),000  tons  of  proven  ore  that  will  yield  $.'^  a  ton;  more  liberal  esti- 
mates hav(!  also  been  made. 

Keystone  Mining  Company  were  the  last  operators  and  ran  the  iiiiiic 
and  mill  from  li)!!  until  October.  Ifllit.  From  early  in  15)15  until 
closing,  40  .stamjis  were  run.  crushing  about  7000  tons  of  ore  a  month. 
Ore  averaged  $2.fK)  a  ton,  according  to  C  L.  Culbert,  secretary  of  the 
company.  A  small  i)rofit  was  made  at  times  over  operating  costs  on 
even  lower  grade  ore  than  this,  but  the  margin  wa.s  small.  The  concen- 
trate carried  five-sixths  of  the  gold  and  the  freight  and  smelter  charge 
on  concentrate  was  equal  to  42  cents  a  ton  milled.  The  filling  up  of 
the  tailing  storage  dam  and  inability  to  obtain  additional  .storage 
.space,  as  well  as  rising  costs,  hastened  closing.  The  company  has  a 
good  tailing  storage  site,  but  this  would  recpiire  either  an  elevator  or 
the  moving  of  the  mill. 

The  total  production  of  the  Kevstone  is  e.stimated  to  have  been  about 
$17,000,000. 

Lincoln  Consoluhited  Mines  include  the  Lincoln  and  the  former 
Wildman  and  Mahou(\v  holdings,  there  having  been  three  separate 
mining  groups  oi-iginaliy,  and  containing  in  all  .'580  acres  of  mining 
ground  with  mineral  riirhts  extending  from  the  north  end  of  the  Old 
E\ireka  i)roperty  through  the  town  of  Sutter  Creek  to  the  CJoldcn  Eagle 
claim,  a  distance  of  about  a  mile  along  the  ^Mother  Lode. 

History.  The  Lincoln  was  located  about  1851,  and  the  others  about 
the  same  time.  All  three  were  worked  during  the  '()0s.  The  Wildman 
had  a  shaft  530  feet  deep  and  a  12-stamp  mill  in  18(57.  It  lay  idle  from 
then  until  1887,  when  it  was  reopened  by  Wildman  (Jold  Alining  Com- 
pany. The  Lincoln  had  two  shafts  by  LS67,  one  669  feet  deep  and 
another  270  feet,  and  was  .said  to  have  produced  3500  tons  of  ore 
annually  from  1851'  to  1867,  except  for  two  years.  There  was  a  20- 
sfamp  mill  and  some  of  the  ore  was  worth  $15  a  ton.  The  Mahoney 
had  been  •)pened  fo  a  depth  of  500  feet  l)y  1873.  The  vein  was  45  feet 
wide  flu'ii.  If  had  been  profitable  to  a  de|>th  of  250  feet,  but  below 
there  was  in  low-grade  material.  The  early-day  production  from  the 
Wildman  fo  a  depth  of  500  feet,  the  Mahoney  to  a  depth  of  .300  feet, 
and  from  the  Hector  portion  of  the  Stewart  is  estimated  to  hav<'  been 
about  $1,500,000.  The  Mahoney  w.k  !M)0  feet  deep  when  bought  by 
the  Wildman  Company  in  1894. 

'Browne.  J    Roas,  Mineral  Resuurceu  uf  U    S.  West  of  Rocky  Mountaln.i.   1868 
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The  Wildmaii  and  Mahmioy  wore  worked  by  the  Wildman  Gold  Miii- 
injT  ("oinpaiiy  imtil  1!)0(),  llieii  cIosihI  down  lintil  1908,  when  they  were 
reopened  and  worked  until  1911,  sinee  whieh  year  they  have  been  i(Ue. 
The  Wihlman  shaft  reaehed  a  dei)tli  of  1400  feet  on  72°  incline; 
Mahoney  shaft,  1200  feet  ch-ep  on  62^  incline,  and  Emerson  vertical 
shaft  616  feet.  The  Lincoln,  after  lyin^^j  idle  about  30  years,  was 
reopened  in  1898  by  Lincoln  Gold  i\Iine  Development  Company.  The 
three  <?roups  were  taken  over  by  the  Lincoln  Consolidated  Mining  Com- 
pany after  1906.  The  Lincoln  shaft  reached  a  depth  of  2000  feet  on 
an  incline  of  63°.  The  Lincoln  was  not  productive  below  the  400 
level,  but  the  Wildman  was  stoped  to  about  1400  feet  and  the  Mahoney 
to  1200  feet  deep. 

Geology.  The  Mariposa  slate  between  the  Old  Eureka  Mine  and 
Amador  City  is  split  by  a  tongue  and  smaller  dikes  of  altered  andesite 
and  the  mines  of  this  company  are  grouped  around  the  slate-andesite 
contact.  The  andesite  (or  diabase)  has  been  in  part  altered  to  amphib- 
olite  seliist.  Going  north  from  the  Wildman  the  vein  increased  to  45 
feet  in  width  on  the  surface,  and  is  said  to  have  supplied  much  rich 
ore  in  the  early  days.  It  ])ranehed,  or  was  split  by  a  greenstone  horse, 
at  the  north  end  of  the  ^Mahoney,  one  branch  turning  eastward  into 
the  Hector  portion  of  the  Stewart,  with  greenstone  on  the  footwall, 
the  other  branch  passing  into  the  Lincoln  with  .schist,  and  farther  off, 
green.stone  on  the  hanging  wall.  There  was  usually  a  heavy  gouge, 
with  ore  at  times  on  both  sides  of  it.  The  ore  in  the  Wildman  an(l 
Mahoney  was  in  the  contact  vein,  along  the  schist-slate  contact,  in  the 
upper  levels.  At  depths  reached  in  the  earlier  operations,  namely  about 
fjOO  feet  deep  in  the  Wildman  and  250  feet  deep  in  the  Mahoney,  the 
mineralization  began  to  pass  fi-om  the  contact  into  the  schist,  where 
large  bodies  of  low-<rrade  altered  .schist,  impregnated  with  pyrite,  were 
found.  The  gray  schist  ore  was  on  the  footwall  of  the  .solid  quartz 
vein.  The  wide  section  of  rock  on  which  mineralizing  solution  acted 
i-esulted  in  dispersal  of  the  gold  to  such  an  extent  that  it  was  neces- 
sarily lower  grade  than  if  it  had  been  confined  to  a  narrow  fissure. 
The  .schist  dike  was  fi-om  60  to  295  feet  thick.  Mining  in  the  contact 
vein  continued  to  the  1300-ft.  level  in  the  pei-iod  between  1895  and 
1899,  the  ore  coming  from  that  vein  between  the  500-  and  1300-ft. 
levels  and  being  of  low  average  grade.  In  1899  the  development  of 
small  oreshoots  found  by  diamond  drilling  in  the  schist  dike  began. 
As  they  had  no  dump  room  for  waste  on  the  surface,  they  milled  every- 
thing that  would  pay  for  crushing,  and  the  average  grade  was  far 
below  that  needed  to  make  ore,  even  at  the  low  cost  of  operation. 

After  the  Lincoln  shaft  was  sunk  to  2000  feet  a  drift  was  run  south 
over  2200  feet,  ])assing  through  the  Mahone\'  claim  and  to  a  point 
under  the  Wildman  1400-ft.  shaft.  Long  crosscuts  were  run  into  the 
footwall  from  the  500-,  1200-  and  1950-ft.  levels  of  the  Lincoln  shaft, 
and  on  the  1200-ft.  level  one  was  run  into  the  hanging  wall,  all  appar- 
ently without  finding  ore. 

In  the  Wildman  Mine,  the  north  drift  on  the  1400-ft.  level  was  run 
437  feet  and  the  .south  drift  666  feet.  For  a  length  of  250  feet  on  tlic 
north,  the  vein  averages  five  feet  wide,  but  the  assay  value  is  not  known. 
In  the  south  drift,  according  to  information  furnished  from  owners' 
records,  ore  began  to  make  193  feet  south  of  the  shaft  and  increa.sed  to 
25  feet  in  width  within  185  feet.     A  horse  of  ground  had  slipped  into 
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the  (issiirc  here,  (•.iiisiii};  ;i  piiicli  in  llir  vein  for  ahout  Tf)  feet.  Beyond 
Ihis,  the  vein  be^an  to  widen  a<rain,  inereasinfr  from  10  feet  just  south 
of  the  horse  to  100  feet  wide  at  the  faee.  Tliis  latter  width  was  sampled 
in  sections  of  five  feet  each,  and  the  resulting  average  of  the  L'O  samples 
was  reported  to  he  $M.G'J  a  ton.  The  general  pitch  of  the  Lineoln- 
Mahoney-Wildman  orebodies  a])pears  to  be  southward,  as  is  true  also 
in  the  mines  nearby  on  the  south. 

Production.  There  were  three  periods  of  production  for  thcs<'  mines, 
(^f  which  the  first  was  the  j)roduction  from  the  shallow  zone  to  a  depth 
of  400  feet  in  the  Lincoln,  500  feet  in  the  Wildman,  and  about  250  feet 
in  the  Mahoney.  The  exact  figure  for  the  total  output  for  this  period 
is  unknown,  but  has  been  estimated  at  $2,000,000  for  the  Lincoln  (prob- 
ably excessive),  antl  $1,500,000  for  the  Wildman  and  Mahonev,  prior 
to  1887. 

The  Wildman  Gold  Mining  Company  started  with  a  10-stamp  mill, 
which  was  enlarged  to  20  stamps,  then  to  30.  From  1887  to  May  1, 
1894,  they  j)roduc('d  from  tlw  Wildman  ^line  94,206  tons  of  ore  which 
yielded  a  gro.ss  output  of  $417,561,  after  deducting  freight  and  smelting 
charges  on  concentrate,  and  bullion  refining  charges. 

From  1894  to  October  1, 1901,  they  produced  from  the  Wildman  projt 
erty  234.945  tons  of  ore  of  a  total  gro.ss  value  of  $834,671,  or  $765,347 
after  deducting  for  freight,  smelting,  etc.  In  the  same  period  they 
produced  from  the  Mahoney  269, 6Ml  tons  which  yielded  a  gross  output 
of  $518,037,  or  $43!).471  after  deduction  of  freight  and  treatment. 
l>etween  1895  and  1S99,  inclusive,  the  total  average  cost  of  mining  and 
milling,  including  development  and  other  improvements  except  enlarg- 
ing mill,  was  $2.59  a  ton.  During  this  time,  the  operations  at  the 
Wildman  yielded  a  net  profit  of  $211,712.  The  operating  loss  at  the 
Mahoney  was  $144,040.  Each  mine  was  eipiipped  with  a  40-stamp  mill, 
containing  750-n).  and  950-lb  stamps.  There  is  no  record  of  the  output 
between  1908  and  1911,  but  it  is  believed  to  have  been  small. 

Lvckjf  Strike  {Moor  liro.^.  or  Vinncer)  Mine.  Owner,  ^frs.  Louise 
Cassinelli,  care  L.  L.  Patrick,  Volcano.     It  is  near  Pioneer  Station. 

The  geology  of  this  region  in  general  is  similar  to  that  of  the  West 
Point  district  in  Calaveras  County,  adjoining  on  the  south.  The  ore 
was  stoped  to  the  water  level  by  former  operators.  An  adit  between 
600  to  700  feet  long  early  in  1927  gives  backs  increasing  from  90 
feet  to  about  400  feet  as  it  goes  farther  into  the  hill.  This  jias-ses 
under  the  old  work.  The  princi])al  (»reshoot,  according  to  Robert 
Duncan,'  who  recently  examined  and  sami)led  it,  is  ISO  feet  long,  23 
inches  wide  and  of  excellent  grade.  A  second  oreshoot,  of  low  grade, 
was  also  passed  through  and  indications  of  a  third  have  lately  been 
encountered.  On  the  ]>rincij)al  oreshoot,  little  has  been  done  below 
the  adit  level  to  prove  the  downward  extension  of  ore. 

The  property  has  been  under  opticui  lately,  but  only  a  small  crew 
has  been  employed. 

MnrkUe  Mine.  Marklee  Mining  Company,  105  P'ederal  Realty 
Building,  Oakland,  Cal.  This  com|)any  had  cleaned  out  the  first  230 
feet  of  the  old  main  shaft  of  the  Marklee  Mine  and  had  done  a  good 
deal  of  work  on  the  surface  up  to  the  middle  of  March,  1924,  at  which 

■  Mining  Bnglne«r,  addrcsa  Moore  Mine,  Jackson.  Cal. 
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timo  tlioy  liad  snspciulcd  work.  It  is  icporlf^d  (hfil  ovor  $18,000  had 
been  spent. 

The  main  shaft,  in  wliidi  the  rieh  slioot  of  oai-ly  days  was  found,  is 
about  500  feet  deep.  The  strike  of  the  vein  is  north  of  west  and  the 
oreslioot  is  said  to  have  raked  away  from  the  shaft,  necessitating^  longer 
drives  on  each  succeeding  level.  The  mine  was  discovered  in  1868  and, 
according  to  a  report  by  the  original  owners  in  1869,  was  100  feet  deep 
the  autumn  of  that  year  and  Avas  i)roducing  ore  of  an  assay  value  of 
$60  a  ton,  from  which  only  $:}0  a  ton  was  recovered,  on  account  of  lack 
of  facilities  for  saving  sulphides.  While  the  lapse  of  time  has  been  so 
great  that  definite  details  are  hard  to  get,  it  seems  certain  that  the  main 
oreshoot  was  quite  short  and  that  the  bottom  level  had  not  been  run 
far  enough  to  prove  the  shoot,  although  a  body  of  $4  ore  is  said  to  have 
been  found  on  that  level.  Besides  the  main  shaft,  a  drift  was  run  from 
near  the  shaft  collar  for  about  800  feet  along  the  vein,  and  three  winzes 
were  sunk  to  depths  of  350,  100  and  140  feet,  respectively.  There  is 
said  to  be  about  200  feet  of  blank  ground  on  the  vein  between  the  two 
oreshoots,  the  second  of  which  is  said  to  have  been  penetrated  by  the 
farthermost  winze,  and  is  said  to  be  about  a  foot  wide.  The  mine  is 
about  five  miles  from  Volcano.  It  is  eqiiipjied  with  a  10-stamp  mill, 
boiler  and  steam  engines  and  small  lumber  sawing  plant. 

Later  the  company  resumed  work,  finished  unwatering  and  spent 
considerable  money  clearing  and  prospecting  the  old  workings,  but. 
were  unable  to  find  the  ore  expected  and  work  was  stopped  in  1926. 

Moore  Mine.  This  property  had  been  idle  about  35  years  when  a 
local  stock  company  began  the  work  of  reopening  in  August,  1921.  The 
old  shaft  below  the  water  level  was  found  in  fairly  good  shape,  but  the 
fifth  level,  which  had  previously  been  drifted  400  feet  in  the  heavy, 
cru.shed  black  slate  in  the  main  fault,  was  caved  full.  The  shaft  was 
sunk  on  an  incline  of  52°  and  this  level  is  at  an  inclined  depth 
of  435  feet.  It  was  reopened,  but  did  not  carry  pay.  The  black  slate 
here  is  about  60  feet  wide.  In  a  fissure  branching  from  the  main 
fissure,  and  .striking  nearly  due  east  into  the  amphibolite  schist  on  the 
hanging  wall  side,  a  vein  of  quartz  ribbon  rock  was  found  which  carried 
four  to  twelve  feet  of  ore.  This  gave  such  flattering  prospects  that  a 
new  20-stanip  mill  and  other  buildings  were  erected  and  a  tailing  dam 
was  built  in  1922. 

The  mill  crushed  its  first  ore  in  October,  1922,  but  the  first  real  mill 
run  was  for  23  days  in  December  of  that  year,  when  2265  tons  milled 
gave  an  average  recovery  of  $6.35  a  ton,  with  a  high  tailing  loss.  The 
great  disparity  between  the  ])reviously  announced  assay  values  and 
the  recover}'  was  also  partly  attributed  to  stoping  too  great  a  width. 
As  much  as  32  feet  in  width  was  mined  on  the  fifth  level,  including 
considerable  .schist  which  carried  sulphides  and  i)roved  to  be  low  grade. 
The  sixth  (540-ft.)  level  was  opened  and  drifted  213  feet  northwest 
and  50  feet  southeast,  with  ore  for  a  length  of  about  100  feet.  On  the 
640-ft.  level,  ore  was  stoped  for  a  length  of  300  feet  and  an  average 
width  of  nine  to  ten  feet,  but  at  one  i)lace  it  was  16  feet  wide  where 
there  was  a  .sharp  bend.  During  1923  the  mill  operated  Hh  months 
and  the  total  production  was  $118,274. 

When  the  shaft  was  sunk  to  the  H004"t.  level,  it  was  found  that  the 
orebody  had  been  faulted  and  a  raise  had  to  be  put  up  and  another 
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level  opened  at  T')!)  feef  to  piek  uj)  the  })otlom  of  the  upper  section, 
whieli  liad  a  stope  len««:th  of  'JHO  feet  and  a  width  of  four  to  twelve  feet. 
The  h)w-p:rade  drajr  material  in  the  path  of  the  fault  wa.s  milled.  The 
shaft  wa.s  continued  duriuf;  1924  to  the  1100-ft.  level.  Ore  was  found 
in  the  shaft  at  lOGO  feet.  On  further  sinkintr,  it  wa>;  found  to  be  cut 
off  at  the  r200-ft.  level  by  the  contact  fault,  and  work  on  tlie  'JSO-ft. 
level  showed  it  did  not  extend  upward  bevond  there.  The  production 
duriuff  li»24  was  $150,24:!. 

Early  in  11)25  a  pro«rram  of  prospect injr  was  laid  out  and  bepun. 
On  tiie  llOO-ft.  level  in  the  northwest  drift,  500  feet  from  the  shaft, 
some  low-frrade  (puirtz  was  found,  but  did  not  develop  into  ore.  The 
southeast  drift  on  the  1200-ft.  level  was  run  to  prospect  the  Zeila  fissure. 
The  total  holdinjjs  of  land  meanwhile  were  increa.sed  to  580  acres  under 
options.  This  prospectiufr  work  was  continued  durinj;  1925  and  1926. 
The  shaft  was  sunk  to  the  ISOO-ft.  level  (on  55'^  incline).  On  the 
()4()-ft.  level  a  fissure  sui)posed  to  be  the  South  Jackson  vein  was  struck 
770  feet  west  of  the  shaft  and  was  drifted  on  !<()  feet  north  and  150 
feet  south.  It  was  only  one  foot  wide  and  carried  no  ore  here.  Drifts 
on  the  main  fissure  (»n  this  level  were  run  220  feet  southeast  and  455 
feet  northwest  without  findinjr  ore.  On  the  IHOO-ft.  level  a  cros.scut 
170  feet  northeast  struck  a  vein  su|)poscd  to  be  the  Moore  vein,  which 
at  that  i)oint  was  IH  feet  wide  and  «;ave  .some  good  assays.  It  was 
opened  for  a  lenffth  of  150  feet  and  was  also  found  on  the  1500-  and 
l()50-ft.  levels.  It  did  not  come  up  to  expectations,  althouprh  some  ore 
was  devcloj)ed  in  it.  On  the  180()-ft.  level,  the  main  footwall  <roufre 
was  followed  north  1080  feet  uji  to  March  21.  1927.  and  is  now  in  the 
South  Jackson  property.  On  the  ^ame  date  the  west  crosscut  on  this 
level,  which  crossed  the  supposed  South  Jackson  fissure  in  January,  had 
reached  a  leiijrth  (»f  1120  feet,  and  was  lliou«rht  to  be  within  500  feet 
of  the  .so-called  Kfnne(ly-Ar<ronaut  fissure.  The  shaft  has  reached  a 
depth  of  alxtut  2100  fict  ;iiui  will  be  continued  to  an  inclined  dcjith 
(.f  2500  feel. 

The  coinpaiix  i-e|iorts  a  tnlid  ihimIucI  ion  up  to  the  end  (»f  lll2(i  of 
$415,741,  representing  an  avcra<re  recovery  of  $().52  a  ton.  There  has 
always  been  a  laiye  indicated  tailinjr  lo.ss  at  this  property,  judging  by 
the  disparity  between  average  assay  values  for  mill-heads  and  actual 
recovery.  Even  after  accounting  for  this  <lisparity.  which  should  be 
practically  the  .same  as  the  assay  value  of  the  tailing,  there  have  been 
alleged  losses  variously  ascribed  to  theft  and  to  the  j)resence  of  galena 
and  orpimcnt  in  the  ore.  lioth  these  minerals  .slime  badly.  Recovery 
has  averaged  80%  or  less  of  indicated  mill-heads. 

The  Moore  plant  has  been  the  only  complete  one  of  any  size  erected 
al(»ng  the  lode  in  this  county  since  the  war.  so  the  cost  figures  for  the 
ditTerent   items  should  be  of  interest. 

COST  OP  PRINCIPAI.,  ITEMS  OF  MOORE  MINING  AND  MILLING  PLANT. 
ERECTED    1922-1924. 

.Mill,  twenty  1200-tt).  stamps,  twelve  6-ft.  Frue  vanners.  building,  etc $SO,072  00 

Hoist  building  and  hi>lj<t  oqulpment   (3000  feet  depth  capacity) 10.302  00 

Headframo  and  e(4uli)n)i'nt .____._  7.902  00 

Black.smith    .shop    and    ciiulpnu-nl 1.971  00 

TImlKT  shf>d  and  equipment 2.481  00 

Tramway  from  hoist  to  mill   (600  feet  long.  Si-ton  autoraatlc  lide  dump 

earn) 5,927  00 

Underground     equipment ._ 13,167  00 
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From  the  sales  of  stock  to  finance  the  company's  earlier  operations, 
the  sum  of  $182,391  was  realized.  In  1925,  Frederick  H.  Rindge  paid 
$150,000  for  1,971,372  shares,  representing  over  51%  of  a  total  of 
3,629,606  shares  outstaiulin^.  A  large  sum  lias  also  been  raised  by 
assessments,  so  that  to  date  the  operations  have  resulted  in  a  loss.  The 
company  must  be  given  ei-ctlit  for  a  ])ersistent  and  courageous  search 
for  ore  in  the  face  of  unexpected  fault  conditions  which  have  upset 
all  reasonable  calculations. 

Mountain  King  Consolidtiied  Mine  (Piits).  Owners,  W.  B.  Pitts 
and  ^Irs.  Louise  Pitts,  Pine  Grove.  In  1924  the  property  was  under 
option  a  short  time,  aiul  some  ]ir(^liminary  prospecting  was  done  by 
Alva  8.  Archer  and  associates,  but  disagreements  led  to  abandonment 
of  work. 

There  ai-e  two  series  of  veins  and  i-icli  ore  has  been  found  near  their 
intersections.  On  an  easterly  striking  vein  a  shaft  has  been  sunk  265 
feet,  with  a  level  at  250,  but  there  is  no  record  of  production  from  it, 
though  some  good  prospects  were  repoi'ted  in  sinking.  About  150  feet 
north  of  this,  a  northerly  striking  vein  comes  in  from  the  south  up  to 
the  first  fissure,  and  the  Anaconda  shaft  was  sunk  125  feet  on  this 
second  vein  near  the  intersection.  This  vein  is  said  to  have  yielded  a 
good  gold  ))r()duction  under  romantic  circumstances,  but  there  is  no 
written  record.  A  tunnel  was  mm  from  the  creek  70  feet  lower  than 
the  shaft  collar,  northward  for  several  hundred  feet,  with  two  forks, 
find  high-grade  oi-e  was  found  in  both  direclious,  on  the  north  in  a 
winze  that  was  started  by  the  last  lessees  and  in  an  old  raise  i)ut  up  by 
other  operators.  The  veins  in  this  part  of  the  propei'ty  range  from  one 
to  six  feet  wide.  Another  vein,  250  feet  north  of  the  deeper  shaft, 
appears  to  cut  off  the  east  striking  vein.  There  are  other  veins  on  the 
property  that  have  not  been  developed.  The  geological  indications  in 
the  tunnel  are  promising,  but  it  is  evident  that  most  of  the  work  done 
heretofore  has  been  in  search  of  }iockets  and  no  attemj^t  has  been  made 
to  develop  milling  ore.    The  richer  ore  shows  gold  in  galena. 

The  reported  production  was  $18,000. 

Newman  Mine.  Owner,  Fike  Brothers.  Lessee,  Simon  Shaw.  On 
North  Fork  of  Mokelumne  River,  one  mile  east  of  the  Jackson-West 
Point  road,  in  the  West  Point  area  of  granodiorite.  An  adit  has  been 
run  800  feet,  and  good  ore  is  rejiorted  in  a  vein  one  foot  wide  in  a 
winze  sunk  80  feet  below  this  level.  This  winze  is  below  the  river  level 
and  water  has  caused  ti-nubie.     A  new  adit  is  70  feet  long. 

Th(>  ])r()perty  is  e(iuipi)e(l  with  a  lO-stamp  mill,  four  corK'cut ratory 
and  air  compressor,  operated  by  water  jiower. 

North  Star,  Mclntire,  Boyson,  Occident,  Granite  State  and  part  of 
Beatrice  claim  were  under  option  the  past  two  years  to  California 
Mclntire  IVlining  Company  for  which  Fletcher  Hamilton  was  agent. 

A  shaft  about  1000  feet  deep  on  the  Xorth  Star  claim  was  unwatered 
to  the  6()0-ft.  level  and  considerable  new  work  was  done.  The  claims 
are  on  the  Mother  Lode  north  of  Sutter  Creek.  The  greenstone  lies 
on  the  footwall.  followed  on  the  east  by  ]\Iariposa  slate  containing  the 
usual  greenstone  dikes.  Most  of  the  work  was  done  on  the  North  Star 
and  Mclntire  claims.  The  old  work  on  the  North  Star,  besides  the 
shaft,  included  a  crosscut  southwest  .on  the  600-ft.  level  and  a  drift 
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2500  tV(*t  nortlnvest  on  a  {rou<;('  and  scattorcd  quartz  seams  in  the  slate 
in  searc'li  of  a  possildc  continuation  of  the  South  Sprinp;  Hill  orebody, 
which  is  said  to  liavc  occupied  the  same  fissure.    No  ore  was  found. 

Tile  new  work  included  a  crosscut  TOO  feet  northeast  to  a  contact  of 
;,'reenstone  and  slate  with  drifts  400  feet  each  way  on  the  contact, 
which  was  found  to  be  frozen  and  barren;  the  southwest  crosscut  was 
also  extended  500  feet  farther,  makinj;  it  800  feet  long.  Here  the 
footwall  contact  of  greenstone  and  slate  was  prospected.  Two  gouge- 
filled  fissures.  50  feet  apart,  were  encountered.  Cioing  in  a  northerly 
direction  fi-om  this  crosscut  for  a  distance  of  550  feet,  the  face  reached 
;i  ])oint  180  f('<'t  from  where  the  bottom  of  the  200-ft.  Mclntire  shaft 
would  have  been,  had  this  shaft  been  deepened.  Southwest,  these 
gouge-filled  fissures  were  cut  at  several  points,  400  feet  of  new  work 
having  been  done  in  that  direction.  Tiie  gouge  and  black  slate  showed 
only  small  scattered  bunches  and  seams  of  quartz,  and  Koger  Beals, 
who  was  superintendent,  stated  that  a.ssays  showed  nowhere  over  a 
few  cents  in  gold,  although  it  had  been  claimed  that  there  was  a  ])ros- 
l)ect  in  the  I\lclntire  workings,  on  the  200-ft.  level.  This  work  ott  the 
southwest  crosscut  i)rospected  the  Mclntire  ground  for  950  feet.  The 
work  on  the  hanging  wall  contact  first  mentioned  prospected  that  con- 
tact on  the  east  side  of  the  North  Star  claim  for  SOO  feet.  Three  cross- 
cuts into  the  greenstone,  each  about  (50  feet  long,  developed  nothing. 
The  green.stone  there  is  about  800  feet  thick.  The  old  drift,  2500  feet 
long,  prospected  the  Boyson  and  South  Keystone  claims  and  a  crosscut 
from  it  is  said  to  have  prospected  part  of  the  South  Spring  Hill  claim. 

Two  cojiditions  are  noticeable  in  the  workings  on  the  600-ft.  level — 
first,  the  dryness  of  the  ground,  and  second,  the  absence  of  any  cross 
veins.  The  slate  is  jdicated  in  small  broken  folds  in  places,  and  ground 
to  gouge  along  the  fissures  with  considerable  quartz  intermixed;  but 
the  very  low  re|)orte(l  a.s.says  indicate  that  the  absence  of  ore  is  not  due 
to  faidting.  The  gouge  has  .so  completely  dammed  the  fis.sures  that 
although  considerable  wafer  enters  tlie  shaft  from  the  surface,  and  a 
small  stream  also  runs  along  the  lode,  the  workings  are  dry  away  from 
the  shaft. 

The  company  ([uit  work  about  the  middle  of  March,  1!>27. 

Old  Eureka  (Amador  Comolulated  or  Hefty  Green  Mine)  has  been 
purcha.sed  by  Central  Eureka  Mining  Company,  which  operates  the 
adjoining  j)i-operty  on  the  south.  At  this  time,  the  Old  Eureka  is 
lieing  unwatered,  and  the  new  owners  were  advancing  one  of  their 
iipjx'r  levels  iHU'thwai'd  into  the  mine  late  in  1926. 

The  Old  Eureka  was  ojiened  in  1S52  and  the  first  mill,  of  10  stami)s, 
was  erected  the  same  year  on  the  Eureka  claim.  It  was  siiccessftilly 
op(M-ated  until  1S81.  whi'U  work  was  stopped  at  a  depth  of  1965  feet. 
Two  veins  called  the  'boulder  ledge'  and  'true  le<lge'  were  worked. 
The  'boulder  ledge'  was  on  the  west  and  was  15  to  20  feet  wide  and 
yielded  $10  a  ton.  apparently  having  been  of  best  grade  between  the 
W)0-  and  1350-ft.  levels.  Tlie  'trtie  ledire'  varied  from  three  feet  to 
15  feet  wide  in  the  middle  levels  and  was  of  much  liiglier  grade.  The 
richest  part  of  the  mine  was  apparently  about  1000  feet  in  dejUh, 
where  tlie  ore  averaged  .$27  a  ton.  The  oreshoot  was  500  feet  long, 
and  wa.s  evidently  bottomed  between  1700  and  1800  feet  deep.  The 
ore  value  varied  over  wide  limits;  for  example  in  December,  1872,  it 
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averaged  $.35.19  a  ton,  and  in  December,  1873,  $6.65  a  ton,  averaging 
for  14  months,  $17.91  a  ton,  recovered. 

Total  figures  of  the  mine's  production  are  not  available  but  it  is 
believed  that  $12,000,000  to  $13,000,000  is  a  fair  estimate,  judging 
from  known  output  for  scvcM-al  yeai-s  wlicre  exact  figures  are  at  hand. 

In  1917.  a  well-financed  coniiiany  bought  the  property  and  unwatered 
it.  The  shaft  was  found  in  bad  .shape  on  account  of  having  been  sunk 
in  the  slate  and  about  $200,000  was  expended  for  equipment,  pumping 
and  shaft  repairs,  the  last  two  items  alone  amounting  to  $117,657. 
The  .shaft  was  deepened  to  3500  feet  and  levels  were  run  north  an(l 
south  on  the  main  vein  fissure  at  1700,  2125,  2950  and  3500  feet. 

The  main  vein  was  found  to  have  had  a  slate  footwall  with  heavy 
gouge  and  greenstone  (altered  andesite)  hanging  wall  in  those  work- 
ings that  had  furnished  ore.  The  andesite  extends  for  800  feet  on  the 
strike,  and  the  ore  was  sto])ed  for  450  to  500  feet  on  the  .strike  and 


GUI   lOuicka   Minu,   a   noted   early-day  producer,   with   a   yield   probably   in   excess  of 

$12,000,000. 

evidently  cut  out,  both  on  dip  and  strike,  with  the  thinning  out  of 
the  andesite,  about  the  1700-ft.  level.  The  shaft  and  most  of  the  other 
workings  beween  1700  and  8500  feet  in  depth  were  in  Mariposa  slate, 
which  is  soft  and  swelling  ground.  The  andesite  lens  thinned  out  to 
such  an  extent  that  it  was  no  longer  a  factor  in  controlling  Assuring, 
and  the  vein  for  the  most  part  was  a  mass  of  barren  or  low-grade 
.stringers  in  the  slate  between  these  levels.  "Wide  veins  of  low-grade 
fjuartz  were  coming  in  at  the  south  faces  of  the  2950-ft.  and  3500-ft. 
levels.  The  former  level  was  run  to  the  Central  Eureka  end-line.  A 
number  of  cros.scuts  were  run  without  striking  ore,  although  many  think 
that  the  possibilities  in  this  exploration  of  the  walls  of  the  main  vein 
had  been  far  from  exhausted  Avlien  work  was  stopped.  The  longest 
cro.sscut  was  800  feet  west  on  the  3500-ft.  level.  No  ore  of  milling 
grade  was  found  except  a  few  small  pockets. 

The  following  are  the  positions  of  other  veins  with  relation  to  the 
main  Old  Eureka  vein : 
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Central  Eureka  lower  (present)  oreslioot  is  reported  about  300  feet 
west  of  Old  Eureka  vein  at  the  eonimon  end-line  at  3500  feet  in  depth. 
Due  to  the  direetion  of  this  end-line  the  leufrth  of  the  orijrinal  Central 
Kureka  claim  ah)ii;r  tlie  strike  shortened  lapidly  in  depth.  This  vein 
was  reported  low  jrrade  where  crosscut  in  tlie  Old  Eureka.  As  the 
later  dcvelopiiients  in  tlie  Central  Kureka  on  this  oreshoot  have  been 
prineij)ally  l)(>low  the  3r)()()-ft.  level  and  have  extended  to  date  to  4550 
feet  in  dei)lh,  and  several  huiulred  feet  north  of  their  shaft,  this  is  an 
example  of  the  uncertainties  of  miniiifr.  The  purchase  of  the  Old 
Kui'eka  i)revented  ]H)ssil)le  exj)ensive  litijration. 

The  Railroad  vein  is  about  500  feet  east  of  the  main  Old  Eureka 
vein.  It  produced  $70,000  to  a  depth  of  340  feet,  the  rej)orted  trrade 
of  ore  beinfr  {rood. 

The  Wolverine  vein  is  pi-olialily  ;i  little  in  the  foolwall  of  the  01<1 
Hureka. 

The  Wildman-Mah(tney  vein  and  the  Lincoln  \v\n  are  several 
hundred  feet  west. 

Orif/inal  Amador  Minr,  adjoining  the  Bunker  Ilill  on  the  south,  was 
first  oi)ene(l  in  1852.  The  preolofry  and  mine  workin^rs  were  described 
by  James  I).  Ilaprue  in  1H72  and  the  next  two  parajrraphs  frivc  a 
.synopsis  of  his  rei)ort. 

The  underjrround  workiufrs  extended  fi50  feet  northwest  from  the 
south  boundary.  There  wei-e  three  shafts,  of  which  the  south  shaft 
was  175  feet  deej),  the  middle  one,  1!M)  fe<'t  northwest  from  the  first,  was 
356  feet  deep,  and  the  third  shaft  was  just  started.  The  vein,  havinp 
haufjinp:  and  footwall  .seams,  varied  from  one  to  20  feet  wide,  liad  a 
hard,  slaty  greenstone  hanfrinp  wall  and  black  slate  footwall.  The 
hanjriii}]:  wall  vein  was  usually  the  lar«rer.  was  of  hard,  white  (piartz, 
frefjuently  mixed  with  «rreenstone  and  .sometimes  joined  to  the  preen- 
stone  of  the  hanfrinp  wall  with  no  <roupe  nor  well  defined  limit  between. 
The  footwall  vein  was  narrower,  and  in  the  black  slate.  It  showed  an 
abundance  of  clefts  or  crevices  in  which  were  s<\'nns  of  sulphurets  and 
\  isible  free  pold.  This  vein  was  always  the  richer  of  the  two.  and  was 
.stoped  in  the  old  woikinps  (above  356  feet  in  deptlH,  while  the  hanpinp 
wall  vein  was  left.  The  veins  at  times  were  together,  at  times  .sejiarated. 
r>elow  the  third  level  the  vein  i)itched  cast  into  the  frreenstone,  with  50 
feet  of  greenstone  between  the  vein  and  the  footwall  slate. 

A  40-stamp  mill  was  completed  in  1872,  an  English  company 
havinjr  ]iurchased  the  ])roperty.  About  3600  tons  of  ore  crushed 
yielded  from  $4  to  $6.50  a  ton, "and  the  tailing  loss  was  .$2.50  to  .$3.26 
a  ton.  This  com|iany  spent  considerably  more  than  they  took  from 
the  Tuine  during  the  next  two  years,  but  no  complete  record  of  their 
work  remains. 

The  later  Avork  by  Original  Ainadnr  Consolidated  Mines  Company 
berran  in  lSf>S  and  contintied  tintil  early  in  lfn7.  since  when  the  mine 
has  lain  idle.  The  shaft  was  sunk  to  a  dej)th  of  7^0  feet,  on  an  incline 
of  72  to  the  200-ft.  level  and  45  below  there.  The  slate  vein  wa.s 
prospected  for  900  feet  and  the  c(»ntact  vein  was  also  extensively  pros- 
pected. In  the  greenstone  east  of  the  contact  vein,  three  other  veins 
were  found,  consi.sting  of  schist  and  quartz  sti'ingers.  A  large  tonnage 
of  low-grade  ore  was  developed,  estimated  to  average  about  $.3  a  ton. 
Previous  to  1915  a  mill  of  twenty   1000-lb.  stamps  and  eight   Deistcr 
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concentrators,  with  a  capacity  of  90  tons  of  ore  daily,  was  operated. 
The  ore  eruslied  durinpr  this  period  averafred  about  $3.30  a  ton  and  the 
total  operating;  cost  averajred  $2.5(i  a  ton.  However,  it  should  be  stated 
that  durin<r  i)art  of  this  time  the  ore  came  from  development  work. 
About  two-thirds  of  the  ^old  recovered  was  free.  The  concentrate 
avera<red  about  $80  a  ton  and  the  recovery  was  about  90%.  The  mill 
was  i-eniodeled  in  1915.  Two  8-ft.  by  3-ft.  Ilardinge  mills,  classifiers, 
etc..  were  installed  and  the  cajiaeity  was  trebled.  Closing?  was  hastened 
by  complaints  of  farmers  I'cjiardinf?  damage  to  their  lands  by  tailing. 

Tliis  mine  and  the  P)Uiik('r  Hill  ai'c  now  under  the  same  ownership, 
and  the  Origitud  Amador  could  be  prospected  at  considerable  depth 
through  the  Bunker  Hill  shaft.  Roth  mines  contain  considerable  low- 
grade  ore. 

Plymouth  Consolidated  Mine  at  Plymouth  ha.s  undergone  many 
changes  since  our  last  report  in  1923.  Under  the  Plymouth  Con.soli- 
dated  l\Iining  C\)m])any,  the  main  shaft  was  sunk  900  feet  from  3400 
to  4300  feet.  For  some  time  previous  to  this  ore  had  been  mined 
through  a  winze,  hoisted  to  the  3400-ft.  level,  then  trammed  to  the  shaft 
to  be  hoisted  to  the  surface.  Both  shaft  and  winze  were  in  poor  shape 
and  work  was  at  a  disadvantage.  In  February,  1925,  the  mine  was 
forced  into  a  receivership  and  closed  February  28,  because  of  inability 
to  pay  notes  amounting  to  $50,000  .secured  by  a  mortgage.  In  May, 
1925.  it  was  bought  by  Argonaut  ]\Iining  Company',  and  was  reopened 
at  once.  The  shaft  was  sunk  an  additional  150  feet,  making  its  total 
depth  4450  feet,  of  which  the  first  IGOO  feet  is  vertical  and  the  balance 
on  an  incline  of  60°. 

The  ])rincipal  orebody  has  been  stoped  out  between  the  winze  and 
shaft  as  far  down  as  the  4300  level,  and  is  being  stoped  now  from  the 
4450  to  4300  level.  Ore  occurred  in  it  in  the  shape  of  comparatively 
small  lenses.  The  operation  of  this  mine  had  not  paid  a  profit  for  a 
number  of  years  under  the  former  com))any,  and  the  average  grade  of 
ore  has  remained  low  since  the  present  operators  began  milling,  and 
they  have  made  no  profit,  although  they  have  reduced  costs  by  elim- 
inating overhead  expenses  and  imi)roving  operating  methods.  They 
are  milling  3500  to  4000  tons  of  oi-e  a  month  and  have  been  running 
the  mill. since  ]\lay.  1925,  ('xcei)t  for  five  months  between  April  and 
September,  1926.  The  oreshoot  in  the  levels  worked  in  late  years  has 
had  an  average  length  of  about  275  feet  and  an  average  width  of  11 
feet.  This  is  north  of  the  shaft.  On  the  3400  level,  south  of  shaft, 
another  small  orebody  about  100  feet  long  is  being  stoped  and  pros- 
pected. 

The  Empire  oreshoot,  on  the  north,  and  Pacific  oreshoot  on  south 
merged  at  about  the  2900-ft.  level.  The  ore  in  the  Empire  oreshoot 
has  always  been  bounded  on  the  north  l)y  a  meta-andesite  dike  entering 
from  the  footwall  side.  This  outcrops  2850  feet  north  of  the  Pacific 
shaft,  and  where  crosscuts  liave  passed  througli  it  had  a  thickness  of 
about  100  feet.  The  gouge  and  oi-e  stop  at  this  dike,  which  persists  to 
the  greatest  depth  yet  reached,  hi  the  lower  levels  the  andesite  turns 
away  from  the  shaft  on  a  curved  course,  indicating  that  it  may  be  lens- 
shaped  and  may  disappear  at  greater  depth,  as  is  at  times  the  case 
with  these  dikes  in  the  mines  on  this  lode.  On  the  lowest  level  the 
northern  end  of  the  orebody  is  now  800  feet  north  of  the  main  shaft. 
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If  the  thickness  of  the  dike  is  only  100  feet  where  crosscut,  it  must  be 
a  branch  from  the  large  raa.ss  of  altered  andcsite  extending  many  miles 
north  and  south.  There  is  a  gouge  about  two  feet  thick  along  tlic 
contact  of  the  andesite,  marking  a  fault  of  unknown  amount  or  direc- 
tion. 

The  main  fault  in  this  mine  has  been  classed  as  reverse  and  post- 
mineral,  having  the  same  strike  as  the  vein.  It  is  marked  by  prominent 
gouges.  In  the  upper  workings  it  followed  the  footwall,  but  crossed 
the  vein  to  the  hanging  wall  side  a  little  below  the  1600-ft.  level. 

The  oreshoots  were  found  at  or  near  the  intersections  of  various 
veins  which  occur  as  seams  or  scries  of  seams  and  banded  quartz,  tlie 
ribbons  or  bands  containing  graphite,  slate,  pyrite  and  arsenopyritc 
Two  vein  systems  occur,  one  striking  north  and  the  other  N.  20°  W. 
Both  sy.stems  dip  east,  the  first  about  65°,  cutting  the  cleavage  of 
Mariposa  slate  both  in  strike  and  dip,  the  second  from  70°  to  vertical, 
conforming  more  with  the  cleavage  of  the  slate.  The  nature  of  this 
publication  does  not  permit  a  full  discu-ssion  of  the  interesting  geologic 
features  of  the  mine. 

The  total  production  of  the  properties  now  comprising  the  Plymouth 
Consolidated  has  been  in  excess  of  $111,000,000.  The  old  companies 
])etween  1860  and  1891  produced  $7.12:3,000  and  Bewick,  Moreing  & 
Company  between  1914  and  1925  produced  about  $6,000,000.  The 
average  value  of  all  ore  milled  between  1860  and  1924  was  $6.75  a  ton. 
The  operating  cost  during  the  past  few  j-ears  has  been  from  $5  to  $5.75 
a  ton,  slightly  exceeding  the  yield  of  ore. 

Smith-Vincent  Mine.  Owner.  Lewis  Smith,  Oleta.  Lessee  with 
option  to  purchase,  Oleta  Gold  Mining  and  Milling  Company.  Charles 
Crane,  manager,  Oleta.  It  is  about  one  mile  northeast  of  Oleta,  near 
the  Fairplay  road. 

There  is  a  shaft  300  feet  deep,  with  one  level  at  150  feet  and  drifts 
80  feet  and  150  feet  long  on  a  vein  .said  to  be  2 J  feet  to  7i  feet  wide; 
but  mine  was  clo.sed  and  full  of  water,  so  these  figures  could  not  be 
checked.  The  shaft  cro.s.sed  the  vein  about  the  150-ft.  level,  and  cro.ss- 
cuts  will  have  to  be  run  to  reach  it  below  there.  There  are  other  veins 
of  good  width  on  which  little  has  been  done.  The  country  rock  is 
amphibolite  schist,  forming  a  small  lens  surrounded  by  Calaveras 
schists. 

The  above  company  installed  an  80-h.p.  steam  boiler  and  65-h.p.  hoist 
and  an  air  compressor,  after  discarding  a  smaller  outfit.  Oil  for  fuel 
was  hauled  18  miles  from  I\Iartel.  When  visited  in  August.  1926.  the 
property  was  being  prepared  for  reopening  after  having  been  sliut 
down  six  months. 

South  EurcTxCi  Mine  includes  tiie  Oneida  Mine  and  the  holdings  cover 
practically  all  th(>  mineral  rights  from  the  Kennedy  on  the  south  to 
the  Central  Eureka,  including  401  acres. 

The  Oneida  was  one  of  the  richest  of  the  early-day  producers.  The 
ore  on  the  hanging  wall  side  was  tlie  best,  yielding  $30  to  .$40  a  ton, 
according  to  J.  Ross  Browne.'  The  average  yield  in  1867  was  $22  a 
ton  and  in  1868  it  was  $16  a  ton.-  In  1871  there  wore  three  shafts. 
300.  700  and  800  feet  deep,  respectively.     The  vein  was  drifted  for  a 

"Mineral  Rpsources  of  the  U.  S..  We.<»t  of  the  Rocky  Mtns..  1868. 

■Rnymond,  R.  W.,  Mineral  Resources  of  U.  S..  Weal  of  the  Rocky  Mtna.,  1869. 
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length  of  800  feet  on  the  700-ft.  level,  and  the  oreshoots  were  said  to 
have  been  700  feet  and  400  feet  long.  These  old  workings  finally 
reached  a  depth  of  about  1000  feet,  after  which  the  property  lay  idle 
until  1896.  In  that  year  a  new  vertical  shaft  was  started  and  it  was 
expected  this  would  strike  the  vein  at  a  depth  of  1750  feet,  but  on 
account  of  the  vein  a.ssnming  a  steoj^or  dip,  it  was  not  struck  until  the 
1900-ft  level.  This  shaft  reached  a  depth  of  2280  feet,  and  an  inclined 
winze  was  sunk  250  feet  at  a  point  280  feet  north  of  the  shaft.  The 
mine  was  worked  extensivelv  from  the  1200-ft.  to  the  2200-ft.  level. 
On  the  1200-ft.  level,  the  ve'in  was  drifted  2700  feet,  on  the  1500-ft. 
level  2050  feet,  and  on  the  2000-ft.  level  about  2300  feet.  Ore  was 
stoped  from  the  latter  level  to  the  old  workings.  A  60-stamp  mill  was 
used.  Operations  continued  until  1913,  since  when  the  mine  has  lain 
idle  except  for  some  work  done  through  the  South  Eureka  shaft.  The 
production  of  the  Oneida  was  al)out  $2,500,000.     The  main  oreshoot 


Mill  and  Surface  Plant  of  South  Eureka  Mine,  a  luiiuui    p 
Liode,  near  Sutter  Creek. 


ihe  Mother 


bad  a  length  of  650  feet  and  an  average  width  of  12  feet  in  the  upper 
levels  and  five  feet  in  the  lower,  but  reached  20  feet  in  width  in  places. 

The  South  Eureka  lay  undevelo])ed  until  1891,  due  probably  to  the 
fact  that  most  of  the  surface  along  the  course  of  the  Mother  Lode  fissure 
through  the  property  is  covered  by  andesite  cobbles.  In  that  year  an 
inclined  shaft  was  started  which  finally  reached  a  depth  of  2785  feet. 
To  a  depth  of  900  feet  the  fissure  was  filled  principally  with  crushed 
slate  and  gouge,  containing  only  a  little  quartz.  The  ground  was  very 
heavy  and  the  shaft  expensive  to  keep  open  on  account  of  having  been 
sunk  in  this  crushed  slate.  On  the  900-ft.  level,  a  crosscut  revealed 
some  ore  on  the  east  contact  (hanging  wall)  of  black  slate  and  green- 
stone, but  for  the  mo.st  part  the  ore  was  .scattered  in  bunches  in  the 
gouge-filled  fissure  and  did  not  make  a  good  sized  or  profitable  ore- 
.shoot.  For  ten  years  a.ssessments  were  levied  to  continue  prospecting. 
During  this  period  a  20-stamp  mill  was  in  u.se  part  of  the  time.  After 
58  assessments  had  been  levied  and  the  2750-ft.  level  had  been  reached, 
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Ji  crosscut  to  tlie  t'ootwall  encountered  an  important  orcshoot.  This  was 
subsequently  (Icveloped  by  crosscuts  from  the  hi«rher  levels,  and  was 
stoped  up  to  about  tlie  2000-ft.  level.  The  mill  was  increased  to  80 
stamps  and  tlie  property  for  several  years  was  one  of  the  larpest  pro- 
ducers of  the  county,  employinfr  from  200  to  250  men.  This  oreshoot 
crossed  the  line  into  the  Central  Eureka  pro])erty  on  the  hitter's 
27()0-ft.  level,  but  went  down  only  :U)  feet  there.  The  South  Eureka 
Company  sank  a  winze  to  2!K)()  feet  inclined  depth,  drifted  back  and 
rai.scd  l)ut  failed  to  find  more  ore.    They  quit  in  11)18. 

In  11*21,  the  Central  Eureka  Mininfr  Company  took  an  f»ption  on  the 
property  and  extended  several  of  their  deeper  levels  into  the  South 
Eureka.  The  3350-ft.  level  south  drift  Avas  run  to  a  point  120  feet 
north  of  where  the  South  Eureka  shaft  would  be  if  continued.  A  west 
cro.sscut  was  run  in  prreenstonc  near  the  north  end-line  of  the  South 
Eureka  on  this  level.  On  the  :W00-ft.  level,  the  drift  was  extended 
about  the  sam(>  distance  into  the  South  Eureka,  and  a  cros.scut  was  run 
east  in  slate  740  feet.  This  cut  several  fr<>u«re  scams  and  vein  forma- 
tions but  no  ore  was  found.  The  41()0-ft.  level  was  also  run  into  the 
South  Eureka.     The  residt  of  all  this  work  was  disaj)i)oinlinfr. 

Since  the  South  Eureka  Mining  Company  quit,  the  shaft  as  far  down 
as  the  2740-ft.  level,  and  the  workiiifrs  conncctinfr  the  two  mines  on  that 
level  (Central  Eureka's  2r)40-ft.  level)  and  on  the  1800-ft.  level  (Cen- 
tral Eureka's  lOOO-ft.  level)  have  ])een  kej)t  in  rci)air  by  the  Central 
Kureka  Mininp  Company.  Water  from  the  lower  part  of  the  Central 
iMireka  Mine  is  j)umi)e(l  to  their  2")40-ft.  level  and  piped  thence  to  the 
Soulli  Eureka  pump  station  which  is  maintained  and  operated  by  the 
Central  Eureka  Minin<r  Company.  The  South  Eureka  shaft,  over 
which  the  hoist  is  ke])t  in  ruuninu:  order,  also  serves  as  a  second  exit. 

The  80-stamj)  mill  had  a  capacity  of  400  tons  a  day  throujrh  24-mesh 
screen,  and  a  recovery  of  85%  to  91%  was  claimed,  u^^inpr  amalpramation 
followed  by  concentration  on  48  Frue  vanner.s,  according:  to  the  rcpular 
.Mother  Lode  i)ractice.  The  value  of  ore  milled  in  1914  and  1915  ranged 
from  $3.()0  to  $4.34  a  ton  and  in  1915.  145,124  tons  were  rained  and 
milled,  }rivin<r  a  recovery  of  about  $575,000.  The  operating;  cost  ranf^ed 
from  $2.80  to  $3.01>  a  ton  in  those  years. 

South  Sprituj  Hill  Minr,  adjoining  the  Keystone  on  the  south,  was 
worked  to  a  depth  of  1200  feet  on  the  contact  vein,  on  part  of  an  ore- 
body  worked  also  in  the  Keystone.  The  portion  within  the  South 
Sprint;  Hi!'  '•''  •'^"i*!  to  have  been  (iOO  to  750  feet  lonpr  and  the  mine's 
production  is  reported  to  liave  been  about  $2,000,000.  The  ore  was 
liigrher  prade  than  that  last  mined  in  the  Keystone.  This  mine  has 
been  idle  about  25  years.  Its  jirincipal  period  af  activity  was  about 
1888-1890,  it  havin^r  been  in  operatif»n  at  intervals  since  ls51. 

The  property  includes  the  Medean  and  Talisman  claims,  on  both  of 
which  early-day  di.scoveries  were  made,  and  on  which  shafts  were  sunk, 
each  to  a  depth  of  alutut  000  feet.  The  Keystone  Miniiifr  Company  has 
recently  purcha.sed  the  South  Sprintr  Hill  holdiufrs. 

Suiisfl  Minr.  Bein^;  operated  by  Sierra  Metals  Corporation.  H.  W. 
liours.  jren<'ral  manajjer.  701  Crocker  P.uildintr,  San  Francisco.  Ben 
Sanjruinetti,  superintendent.  It  is  three  miles  southwest  of  Martel 
by  road. 
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This  property  was  first  worked  50  years  ajjo,  but  had  lain  idle  a  lon^ 
time  until  reopened  hy  Katto  in  V.)2'2.  Some  promisinj?  ore  was  found 
and  the  claim  was  taken  over  soon  after  by  the  company. 

The  deposit  is  a  gash  vein  of  quartz  in  the  diabase.  The  vein  strikes 
north  to  northwest  and  dips  east.  It  has  the  form  of  lenses,  one  of 
which  will  i)ineh  when  followed  alonji;  the  strike,  to  be  succeeded  by 
another.  The  diabase  is  altered  and  oxitli/ed  to  about  the  400  level 
and  the  ditVerence  in  appearance  between  this  oxidized  zone  and  the 
fresh  rock  below  there  led  to  the  erroneous  belief  that  the  two  were 
different  rocks.  The  walls  of  the  vein  are  hard,  with  little  gouge. 
The  white  quai'tz  contains  a  little  arsenopyrite,  pyrite  and  copper 
minerals  as  well  as  free  gold. 

The  inclined  shaft  is  600  feet  deep,  with  levels  called  the  300,  400  and 
500.  Crosscuts  run  east  to  the  vein  with  drifting  400  feet  north  on  the 
300  level.  120  feet  north  on  400  level,  and  IGO  feet  north  and  40  feet 
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south  on  500  level.  The;  width  of  vein  varies  fi'om  three  feet  to  a  few 
inches,  and  the;  value  is  spotted.  Some  specimens  show  considerable 
free  gold,  but  1200  tons  crushed  were  of  medium  to  low  grade. 

The  sm-face  plant  includes  a  mill  of  five  stamps  with  a  daily  cai)acity 
of  20  tons,  a  Frue  vanner,  2-(lrill  air  compi-essoi-,  ;}5-h.p.  electric  motor, 
and  hoist  run  by  22-h.p.  motor. 

Treasure  (Hazard)  Mine  was  first  worked  previous  to  1867,  at  which 
time  it  had  an  8-stamp  mill.  It  had  ])i-o(lu('ed  5000  tons  of  ore,  some 
of  it  worth  $15  a  ton,  up  to  that  time.  It  was  reopened  in  1907  by 
Treasure  Mining  Company,  and  ojx'rated  until  Sej)tember,  li)22. 

The  Treasure  Mine  adjoins  the  liunker  Hill  Mine  on  the  north.  It 
was  worked  to  an  inclined  depth  of  30;i0  feet,  the  first  1600  feet  of 
which  is  a  shaft  on  an  incline  of  58*^  to  60°  and  the  balance  a  winze. 
Levels  were  rtin  about  160  feet  ai)art,  the  later  workings  having 
extended  from  1800  to  2970  feet,  and  connection  was  made  between 
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the  1()0()  level  of  the  Treasure  and  1500  level  of  Buiikei-  Hill.  The 
upper  levels  worked  the  usual  Mother  Lode  veins,  but  about  the  400-ft. 
level  the  vein  passed  from  the  slate  into  thi?  meta-andesite  or  'schist,' 
whieh  furnished  the  ore  mined  in  later  years.  This  was  a  disseminated 
sulphide  ore,  formed  by  the  alteration  and  imprevrnation  of  the  'schist,' 
which  contains  minerals  susceptible  to  chemical  solution,  so  that  the 
ori<rinal  constituents  of  the  rock  have  been  lartrely  chan«j:ed  and 
<'har}red  with  2%  to  4%  auriferous  suli)hides,  ])rincipally  i)yrite.  This 
orebody  was  rej)orted  18  feet  wide.  It  was  cheajjly  mined,  and  a 
method  of  ore  treatment  dilTerent  from  that  practiced  elsewhere  on  the 
Mother  Lode  was  followed.  It  is  described  because  it  differed  from 
the  standard  practice  so  radically. 

Ore  from  the  skip  was  dumped  over  a  one-inch  grizzly.  Oversize 
ore  passed  to  a  }?yratory  crusher,  product  from  which  pas.sed  to  a 
trommel  10  feet  lonfi^  with  largest  .screen  openings  H-inch.  Minus 
T^ii-inch  ore  passed  to  fine  ore  bin  and  i)lus  /^-inch,  minus  l.J-inch,  to 
coar.se  ore  bin.  Oversize  from  the  trommel  jKi.ssed  to  a  7-inch  by  10-inch 
Dodge  crusher,  and  then  to  coarse  ore  bin.  Belt  conveyors  fed  coarse 
ore  to  a  large  Ilardinge  mill  and  fine  ore  to  a  smaller  one.  The  large 
mill  ground  to  ^-inch  and  the  ])u\p  from  it  pas.sed  to  a  Bunker  Hill 
revolving  screen  (slots  equal  to  Ki-mesh)  where  it  was  thinned.  Fines 
through  screen  went  to  shaking  plates  and  coarse  sand  retained  went 
to  a  small  Ilardinge  mill,  from  which  fines  passed  to  .shaking  and 
.stationary  plates  and  coarse  was  returned  by  sand  pump  to  Bunker  Hill 
screen,  etc. 

Pulp  from  the  plates  was  pumped  up.stairs  to  cla.ssifiers,  from  which 
coarse  pulp  went  to  two  Wilfley  tables,  the  tailing  from  which  was 
reground;  fines  (overflow)  went  to  cone  cla.ssificrs  which  discharged 
their  underflow  to  two  Ovcrstrom  concentrators  and  overflow  to  eight 
Frue  vanners.  Electric  power  operated  a  :^r)-h.p.  motor  for  the  large 
Ilardinge  mill  and  a  TS-h.]).,  440  volt,  f):{  amj)ere  motor  for  driving 
the  rest  of  the  machinery.    The  rated  capacity  was  LIO  tons  in  24  hours. 

The  best  ore  in  the  mine  was  above  the  2320-ft.  level,  below  which 
a  fault  cut  off  ore,  although  a  large  low-grade  vein  wa>;  reported  below. 
This  fault  is  important  to  all  three  adjacent  mines.  It  strikes  ea.st 
and  dips  south,  traversing  the  property.  The  Treasure  Mine  made  a 
gross  product i(m  of  about  $1,000,000.  but  paid  no  dividends  as  the 
surplus  was  exhausted  looking  for  more  ore. 

Velvet  Mi)\r.  Owner,  Charles  Hagberg.  Les.sees.  Kay  and  Victor 
Hagcman.  The  les.sees  took  out  about  27  tons  of  ore  in  1!>24  that 
yielded  $1100.  This  was  said  to  have  been  taken  from  a  .shaft  (50  feet 
deep.  There  is  a  small  steam  hoist  and  compressor  here.  The  Pine 
tunnel,  about  100  feet  long,  was  run  many  years  ago  and  is  in  very 
hard  rock.  This  property  is  near  the  Defender  Mine,  in  the  grano- 
«liorite. 

Zcila  Mine  (originally  called  the  Coney)  and  the  Blue  Jacket  adjoin 
ing,  were  known  even  in  early  days  as  mines  who.se  ores  carried  their 
gold  largely  in  the  sulphides,  differing  in  this  respect  from  most  of  the 
others  on  the  Mother  Lode.  The  Zcila  is  at  the  south  side  of  the  town 
of  Jackson,  on  the  mo.st  easterly  of  the  veins  of  the  Mother  Lode.  The 
property  was  shut  down  in  1914  after  operating  over  30  years,  and 
has  lain   idle  since.     Therefore  no  recent  first-hand   information   has 
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been  obtainable,  and  former  published  reports  excei)t  one  by  Storms 
(see  post)  are  nieaj^'er  and  mostly  valueless.  The  Zeila  is  one  of  the 
mines  which  eould  be  worked  at  a  profit  under  conditions  which  existed 
prior  to  1914,  but  so  far  as  can  be  learned  the  ore  has  been  of  uniformly 
low  averaj?e  grade.  According  to  Folio  63  of  the  U.  S.  Geological 
Survey : 

"The  vein  is  essentially  a  stringer  lead  in  amphibolite  schist  and  has  a 
general  dip  of  50°  to  60°  E.  It  is  separated  from  the  black  slates  (Calaveras 
formation)  of  the  footvvall  by  a  heavy  gouge.  The  width  of  the  vein  where 
stoped  is  40  to  50  feet,  but  the  general  average  is  somewhat  less.  A  fine- 
grained, altered  dike,  from  4  to  6  feet  wide,  probably  originally  a  diorite, 
accompanies  the  vein.  The  ore  is  of  low  grade — less  than  $4  per  ton.  Pyrite 
is  the  principal  sulphide,  but  there  is  sometimes  a  little  molybdenite,  and 
small  quantities  of  galena  and  ziucblende  are  said  to  occur  and  to  indicate 
good  ore.  Calcite  is  quite  abundant,  both  as  stringers  and  crystallized  with 
the  quartz." 

The  shaft  was  sunk  1700  feet  on  an  incline  of  65°.  The  1570-ft.  level 
drift  was  run  north  3000  feet,  and  on  that  end  a  winze  was  sunk  458 
feet,  with  levels  at  157  and  295  feet,  which  were  also  drifted  north,  the 
latter  450  feet.  At  the  time  of  closing  it  was  stated  the  mine  contained 
360,000  tons  of  ore  averaging  less  than  $4  a  ton.  It  was  stoped  out 
from  the  1200-ft.  level  to  the  surface,  north  of  the  sliaft,  where  the 
oreshoot  was  600  feet  long  and  averaged  20  feet  wide. 

According  to  \V.  II.  Storms'  the  average  expense  of  mining  and 
milling  here  was  about  $3  a  ton  in  1900.  The  mill  contained  40  stamps, 
weighing  about  800  lbs.  each  and  crushing  four  tons  each  daily  through 
No.  16  brass  wire  screen;  finer  crushing  was  said  to  save  a- little  more 
free  gold,  but  I'esulted  in  greater  loss  by  sliming  the  concentrate.  The 
free  gold  was  only  35%  of  that  recovered.  The  sulphides  formed  2i% 
of  the  ore  and  contained  $100  gold  per  ton. 

The  total  production  must  have  been  over  $5,000,000. 

Other   Small    Mines   and    Prospects. 

Jn  the  Pine  Grove  and  Pioneer  districts  there  are  numerous  small 
mines  which  show  activity  during  the  dry  .season.  In  general,  these 
show  the  same  characteristics  as  those  in  the  larger  West  Point  district, 
south  of  Mokelumne  River  in  Calaveras  County,  of  which  these  dis- 
tricts are  geologically  a  part.  The  veins  usually  are  narrow,  the  ore 
is  liigh  grade  but  as  a  rule  pockety.  Below  the  oxidized  zone,  in  which 
many  pockets  have  been  found,  sulphide  ore.  which  is  often  complex 
comes  in.     Among  these  properties  may  be  mentioned  the  following: 

Amador  Columbus  and  West  Columbus.     Eciuipped. 

Columbus  No.  3  and  a  number  of  others  belonging  to  the  same 
owners  were  being  prospected  in  1926. 

Crammer  Mine.     Lately  under  oj)ti()n. 

Dane-Mitchell  Mine.     Recently  active.     A  former  producer. 

Haverly  Bros.  Mine.  Lately  under  option  to  A.  G.  Fraser,  Los 
Angeles. 

Spagnoli  Mine.  Formerly  a  i)i'o(lueer  of  pockets,  one  of  $16,000 
having  been  found.     Three  men  are  i)rospecting. 

>  Cal.  state  Mining  Bureau,  Bulletin  18,  pp.  46-49. 
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GOLD     (I'LAfEK    MINKS^. 

IMaccr  iniTiinjr  has  become  almost  a  thin<r  of  the  jiast  in  Amador 
County.  Tlie  last  important  operations  were  between  1!>()4  and  l!t23, 
wh<'n  the  AiiKrinin  J)i(  (h/iiuj  Comixnn/  operated  three  ^oUl  dredfjers 
on  Mokelumne  Itiver  from  Lanelia  IMana  downstream  for  nine  miles. 
Part  of  this  «;round  was  in  Amador  County. 

The  gravel  was  from  six  to  35  feet  deep,  with  an  average  depth  of 
'JO  feet,  carried  a  heavy  overburden,  and  lay  on  the  usiud  lava-ash 
false  bedrock.  Two  dredgers  had  buckets  of  6-cu.  ft.  capacity  and  one 
had  9-cu.  ft.  buckets.  The  smaller  dredgers  handled  usually  about 
]2r).()()()  cubic  yards  apiece  monthly  and  seemed  better  atlapted  to  the 
shallow  ground  than  the  larger  one.  The  cost  of  operation  was  less 
than  in  Orovilie  arid  the  yield  was  also  lower,  averaging  under  10  cents 
a  cut)ie  yard.     This  coniitany  had  a  t()t<d  of  450  acres  of  land. 


Di-fdg-cr  l'"iil<l,  iniir  l.anclia   ri.-iiia,  f<>rm»-rly  worked  by  AmtTlcan  DroilBiiig 

Company. 


Recently  plans  have  been  made  to  organize  a  stock  comjiany  and 
build  a  small  dredger  to  work  some  land  remaining  at  Lancha  Plana. 

Hydraulic  mining  has  been  on  a  limited  scale  in  the  county  in  recent 
years. 

Chirk  (inifil  Mint  near  ( Meta  has  lately  been  examined,  with  the 
possibilitv  of  some  work  being  done.  Address.  Wm.  I).  Clark  and 
F.  M.  Clark.  Oleta. 

ClfVflaml  I'hirtr  ('IhIih.  ad.)<»ining  the  Klephant  on  the  west,  has  an 
adit  2400  feet  long  and  made  some  production  eight  years  ago.  but 
lately  has  been  idle.    Address,  F.  CJaribaldi  and  F.  Devencen/i,  Volcano. 

EIrphant  Ilifdraulic  Mine,  near  Volcano,  was  worked  in  l!*22-2:{.  and 
a  moderate  pnxluetion  was  made.  The  debris  rest raijiing  dam  for  this 
property  is  nearly  filled  and  little  i)iping  has  been  done  for  several 
years.      Af    pn-srnt    tin-   property   is   in   part    under  b-ase  to   \'alentine 


SACRAMENTO    FIKLD    DIVISION.  199 

Giuliani  and  sons  and  CliosttM'  Tionnoau.  A  little  driftinp:  was  bein^ 
done  when  visited  in  ^lareh.  1927.  and  a  hole  in  the  bedrock  was  beinpr 
cleaned  out.  This  mine  has  sufTicient  water  for  pipinj?  from  about 
Januarv  1  to  the  end  of  the  wet  season.  It  has  a  bedrock  cut  125  feet 
lonp:  and  about  500  feet  of  3  ft.  by  3  ft.  flume.  Address,  J.  W.  Pres- 
ton, Jr.,  350  Post  Street,  San  Francisco. 

Leoni  Claim,  3^  miles  south  of  Oleta,  has  lately  been  prospected  by 
Myers  and  others  of  Plymouth.    This  is  a  drift  prospect. 

Loafer  Hill  Claim  has  been  prospected  by  Joe  Casper,  Oleta.  It  is  a 
drift  claim  near  that  place. 

Ludikins  Hydraulic  Mive  near  Pine  Grove  has  been  nearly  worked 
out  and  lies  idle  now  as  water  is  no  lonprer  available. 

Union  Plat  Hydraulic  Mine,  one-half  mile  nortli  of  tlie  Elephant 
Mine,  still  has  a  few  small  ])ieces  of  <rravel  left.  The  lessees  of  the 
latter  property  worked  the  T^nion  Flat  about  three  weeks  this  season. 

T'ptoti  Drift  Mine  near  Oleta  was  last  worked  by  Charles  Crane  of 
Oleta.  He  was  unable  to  make  it  pay.  The  hi<rh  «2:round  on  the  rims 
paid  well  in  this  district,  but  the  deeper  grround  is  said  to  be  generally 
unprofitable. 

Wicker  Hydraulic  Mine  near  Lanelia  Plana  has  been  worked  on  a 
very  .small  scale  by  Edszar  Ekel  for  many  years. 

There  are  those  who  claim  that  considerable  £?ood  sjravel  remains 
unworked  in  the  Oleta  and  American  Hill  districts,  but  there  is  no 
authentic  record  of  past  operations.  Most  of  the  prround  worked  was 
drifted  in  early  days,  and  it  is  known  to  have  paid  well. 

In  the  Defender  district  there  is  an  unprosjiected  deep  channel  which 
at  present  is  on  land  patented  for  a<;ricultural  ])urposes.  There  is  a 
len«rth  of  j)('i-liaj)s  thiee  miles  of  this,  regarding  which  little  is  known. 

IKON    ORE. 

Impure  hematite,  for  the  most  part  in  small,  unimportant  bunches, 
occurs  at  places  on  the  surface,  associated  with  the  lone  formation  or 
as  boulders  and  ])ebl)les  in  the  soil  overlying  it.  The  largest  such 
deposit  is  two  miles  west  of  lone.  It  has  not  bei^n  developed.  Near 
Clinton,  east  of  Jackson  on  the  road  to  Pine  (J rove,  iron  ore  of  better 
grade,  said  to  carry  55%  iron,  occurs. 

T.TMESTONE    AND    MARHI.E. 

The  largest  areas  of  limestone  (in  ])art  changed  to  marble)  in  the 
county  are  at  Volcano,  and  3.^  miles  northwest  of  there.  The  first  area 
is  reached  by  14  miles  of  good  road  from  ^Nlartel  station,  but  the  .second 
is  considerably  farther  from  raili'oad.  Neither  area  has  been  developed. 
A  great  number  of  comparatively  small  lenses  of  limestone  occur  in 
the  western  area  of  Calaveras  schists  which  extends  across  the  county 
from  Mokelumne  River  northwest,  west  of  the  Mother  Lode.  The  old 
Amador  Connly  Lime  Kiln,  four  miles  northeast  of  lone,  was  on  one 
of  these. 

Small  marl)le  <|iiairi('s  have  bi-en  opened  near  Pine  Grove  and  2^ 
miles  ea.st  of   PlyiiKiutli.      A    beautiful    red   nuirble   and   a  serpentine 
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vj'iiu'il  \>y  nia<.Micsit<',   fdniiiii^'  ii  sloiic  of  the  '  vt-rde  aiiticiiic"  \y\n\  lie 
undeveloped  west  of  Drytowii. 

Awaihir  Mdfhh  Quarrit  is  2i  inilcs  cast  of  Plymouth  in  the  canyon 
of  a  north  fork  of  Dry  Creek.  The  dej)osit  was  opened  years  a<ro  about 
100  feet  wide  and  100  feet  hi«rh,  but  has  been  idle  recently.  It  is  a 
•rray  and  blue  clouded  stone.  The  (piarry  is  about  l:}  miles  from  the 
railroad  station  of  Carbondale.     Alessio  Dalporto,  Plymouth,  owner. 

('(irniid  Mdihh  Qunrnj  is  about  four  miles  by  road  northwest  of 
Pine  (Jrove  on  the  south  side  of  the  canyon  of  Sutter  Creek,  aiul  12 
miles  by  road  from  Martell  railroad  station.  A  body  of  white  marble, 
irre«rularly  veined  and  sfilotehcd  with  blue,  has  been  stripi)ed  on  the 
canyon  side  for  a  width  and  hei<rht  of  about  150  feet.  The  quarry  is 
worked  in  the  dry  season  by  C  Dondero,  who  ships  the  stone  for  use 
in  San  F'rancisco.  Bloeks  of  prood  size  are  taken  out  and  shipped 
in  the  rou<rh  state.  There  is  a  siiudl  derrick  and  eujrine  for  handling 
the  blocks. 

Near  Volrano  and  adjoining  the  Elephant  hydraulie  mine.  James 
Cosprove,  Jaekson,  has  a  20-aere  placer  claim,  and  John  Rossi  of  Sutter 
Creek  and  other  j)arties  have  40  acres  coverinjr  parts  of  the  larjre  area 
of  limestone  and  marble  near  the  corner  common  to  Sees.  14.  15.  22 
and  2:5.  T.  7  X..  K.  12  E.  The  stone  is  in  places  a  white  marble  with 
tree-like  black  veinin<r.  It  forms  the  bedrock  of  the  old  j)lacer  di<.'<rinp:s 
ami  in  places  the  rim  of  the  old  ciumnel,  and  has  been  (leepiy  ^nittered 
by  erosion.     Xo  work  has  been  done  here. 

Waif  Marhlf  I)f posit  is  three  miles  west  of  Drytowii  and  ei<rht  miles 
by  road  from  Carl)ondale  railway  station.  A  hard,  durabh'  marble. 
havin«r  a  beautiful  cherry  red  color  when  polished,  outcrops  near  the 
road  over  an  area  of  KJO  by  400  feet.  The  surface  of  the  deposit  is  flat. 
The  (tnly  work  done  has  been  one  drill  hole  which  was  ]nit  down  aboiit 
three  years  a<ro  by  California  Sliuies  Company,  under  the  directi(»n  of 
\V.  E.  Darrow.  This  hole  is  4(5  feet  deep,  and  is  reported  to  show  the 
marble  all  the  way  and  in  the  bottom. 

Near  the  red  marble  there  is  a  small  outcrop  of  the  'verde  antique' 
type,  .serpentine  veined  by  mafrnesite.  on  which  nothinpr  has  been  done. 

MANCANESE. 

DuriufT  the  war  period  between  l!n5  and  1019.  several  man:_'aiiese 
prospects  were  worked  on  a  small  scale  in  this  comity,  and  there  was 
some  production.     There  is  no  record  of  activity  in  this  line  since  linn. 

The  followinjr  ])roj)erties  were  mentioned  in  our  Bulletin  76, 
^fanfranese  and  Chromium  in  California: 

Crorkcr-Prrstfni  property  is  in  the  S\V|  of  Sec.  .'{5.  T.  7  X..  H.  12  E., 
M.  D.  M..  a  mile  and  a  half  south  (»f  Volcano,  and  is  owned  by  M.  I. 
Crocker  and  J.  W.  Preston.  Jr..  :{.'»()  Post  Street.  San  Francisco.  It  is 
12  miles  from  Martel  railroad  station. 

Len.ses  of  manj:anes<'  ore.  some  resend>lin<r  deposits  from  mineral 
sprinirs.  occur  in  a  minerali/.ed  zone  at  least  100  feet  wide  on  contact 
between  limestone  and  schist,  (iood  <rrade  ore  was  f<tund.  and  some 
of  it  was  iiiiiH'd 
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L.  Erentt,  ]M()keluimio  Hill,  reported  an  uiulevelopod  maiiijanese 
prospect  four  miles  east  of  Pine  Grove,  which  is  10  miles  from  Alartel 
station,  by  good  road. 

Lc(  Pciffon  and  others  had  a  lease  in  1918  on  a  prospect  of  manga- 
nese ore  one-half  mile  noitii  of  the  ("rocker-Preston  property,  in  the 
NWi  of  Sec.  35.    Some  ore  was  mined. 

Ruhscr  (.{■  HuhrHy  had  a  deposit  of  manganese  ore  one-half  mile 
southeast  of  Defender.  It  was  worked  by  the  ^Manganese  C'ompany  of 
California  in  litHi  and  it  is  reported  that  250  tons  of  ore  were  shipi)ed 
that  year.  Defender  is  19  miles  from  ^larlel,  the  nearest  railroad 
point. 

Sfirnnuin  Ranch.  Owner,  ]\Irs.  L.  E.  Blakemore,  401  JMcDonnell, 
Ave.,  Stockton.  It  is  in  S^  of  SE-i  Sec.  25,  T.  7  N.,  R.  12  E.,  about  17 
miles  from  Jackson  via  the  Silver  Lake  road.  This  manganese  pros- 
pect has  not  been  visited  by  a  representative  of  this  bureau. 

MINEKAL    PAINT. 

At  many  places  overlying  the  sand  and  clay  of  the  lone  formation, 
red  and  yellow  iron  oxides  occur.  ^lost  of  this  material  is  red  oxide, 
mixed  with  more  or  less  clay  and  sand.  Very  few  places  were  noted 
where  this  material  was  in  (juantity  sufficient  to  be  of  commercial 
interest  or  of  high  enough  quality.  It  is  in  the  form  of  concretions, 
on  the  surface  or  mixed  in  the  soil. 

Some  of  the  piles  of  ehlorination  tailings  resulting  from  the  treat- 
ment of  gold-bearing  sulphides  at  mines  along  the  iMother  Lode  years 
ago  would  be  suilable  for  paint. 

PLATINUM    GROUP    METALS. 

On  the  ]\Iokelumne  River  from  near  Lancha  Plana  downstream 
beyond  the  westerly  county  line,  considerable  dredging  has  been  done 
and  this  yielded  a  little  of  the  i)latinum  group  inetals.  The  American 
Dredging  Company  operated  three  dreclgers  here  between  1904  and 
]92.'{.  The  relative  proportion  of  platinum  was  lower  than  on  other 
streams  farther  north.  The  annual  i)roduction  was  20  to  25  ounces. 
Xo  analysis  of  the  i)roduct  could  be  obtained,  but  the  platinum  content 
wa.s  thought  to  be  about  iiOy,  and  most  of  the  remainder  was  probably 
osmiridium.     There  is  no  output  of  tiiese  metals  now. 

SANDSTONE. 

O'Neal  {Barnctt)  Sandstone  Quarry  is  in  Sec  27,  T.  5  X.,  K.  10  E., 
10  miles  by  road  from  a  point  on  the  railroad  near  lone,  and  a  mile 
.south  of  the  Buena  Vista  and  Lancha  Plana  road. 

This  (piarry  was  worked  40  years  ago  and  furnished  stone  for  such 
buildings  as  the  California  Xational  Bank,  Sacramento,  the  old  Chron- 
icle Building,  in  San  Francisco,  and  others.  It  has  lain  idle  a  long 
time.     Some  activity  was  promised  in  1924,  but  did  not  materialize. 

The  sandstone  outcrops  for  4r)0  feet  in  length  on  top  of  a  hill  and  is 
covered  by  25  feet  of  soft  white  .sand  and  gravel.  Jt  is  of  a  pleasing 
red  color.  On  the  east  end.  a  face  100  feet  long  by  15  feet  higli  was 
opened  in  the  old  work.     On  the  west  the  face  of  stone  is  about  20  feet 
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hifjli  and  cross-bcddintr  plaiU'S.  on  whidi  the  stono  splits,  are  not  nearly 
as  prominent  as  on  the  east.    Here  it  has  been  worked  back  for  40  feet. 

On  the  west  end  of  tlie  same  hill,  j)erhaps  500  feet  west  of  tlie  red 
beds,  is  a  faee  of  beautiful  white  sandstone  about  100  feet  lonjr  by  10 
feet  hi<rh.  eovered  by  six  to  10  f<'et  of  prravel.  It  is  softer  than  the  red 
stone  and  shows  some  wliite  miea.    There  is  no  equipment  at  the  quarry. 


SAN    KUANTISfO    FIKt.!)    DIVISION.  20)3 

SAN  FRANCISCO  FIELD  DIVISION. 

C.  McK.  Laizuke,  Mining  Engineer. 

SOLANO    COUNTY. 

Solano,  naniod  after  a  Conner  fliicf  of  the  Siiisun  tribe  of  Indians,  is 
another  of  the  orijrinal  twenty-eifjht  counties  created  by  an  act  of  the 
first  lefrishiture  in  1S50.  The  only  chanfro  of  importance  in  its  boundary 
lines  was  made  in  1853  when  I\Iare  Island,  lyinp:  opposite  Vallejo,  was 
transferred  from  Sonoma  to  Solano  County.  A  few  years  later  some 
minor  chan<res  were  made  in  both  the  eastern  and  western  line,  but  with 
little  loss  or  jrain  in  area.  Since  1857  its  boundaries  have  remained  as 
they  are  toda}-. 

Geography. 

Radiatinp:  in  a  northeasterly  direction  from  San  Pablo  Bay,  an  arm 
of  San  Francisco  Bay,  Solano  County  is  bounded  on  the  west  by  Napa 
County,  on  the  north  by  Yolo,  and  on  the  east  in  part  bj'  Yolo  and 
Sacramento.  Contra  Costa  County  lies  on  the  south.  Sacramento  River, 
Suisun  Bay  and  Carquinez  strait  forminpr  the  dividing;  line.  Solano 
Countv  contains  822  square  miles  of  laud  area  and  its  population  is 
40,602  (1920  census).  About  80%  of  the  land  is  tillable  and  20% 
mountainous  and  nontillable. 

Besides  river  and  ocean  transportation  facilities,  the  main  line  of 
the  Southern  Pacific  railroad  passes  throuf?h  the  county,  with  branches 
to  Sonoma  and  Napa  valleys  in  adjoining  counties.  San  Francisco- 
Sacramento  Railroad  Company's  lines  (electric)  likewise  traverse  the 
county  and  the  San  Francisco,  Napa  and  Calistoga  Electric  railway 
terminates  at  Vallejo.  The  latter  city  is  also  on  a  main  state  highway. 
]\Iare  Island  Navy  Yard  employs  about  5000  men  and  Vallejo,  with  a 
population  of  20,000,  is  the  principal  industrial  city.  Fairfield  is  the 
county  seat. 

Grains,  fruits,  nuts  and  alfalfa  are  readily  grown  and  general  farm- 
ing, dairying  and  .stock-raising  are  important  pursuits.  Its  chief  min- 
eral i)roducts  are  cement  and  miscellaneous  stone.  Quicksilver  is  the 
only  metal  of  commercial  value  found  here,  but  its  minei'al  resources 
also  include  brick,  clay,  fuller's  earth,  mineral  water,  natural  gas, 
onyx  and  salt.     Small  amounts  of  chromite  have  been  noted. 

Topography. 

Suli)liur  S|)rings  ridge,  Vaca  iMountains  and  Blue  Mountains,  wliich 
the  western  l)oun(lary  clo.sely  follows  from  south  to  north,  form  the 
]M"incipal  mountainous  area.  Potrero  liills  and  ^Montezuma  hills  are 
isolated  high  lands  along  the  southern  boundary.  The  remaiiuler  of 
the  county  is  nearly  all  level  valley  and  delta  land.  Drainage  is  to 
south  and  east,  nuiinly  through  Putah  creek  and  Suisun  creek  into 
Sacramento  River. 

Geology. 

The  belt  of  Cretaceous  sandstones  and  shales  bonjering  Sacramento 
Valley  on  the  west  terminates  at  the  south  near  Fairfield.  This  forma- 
tion occupies  the  hilly  northwest  corner  of  the  county.  There  is 
another  small  area  of  the  Cretaceous  in  the  range  of  liills  north  of 
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Vallcjo  and  iJcnifia.  Scdinicntary  IumIs  of  Tertiary  ajre  flank  this  area 
on  the  north  aiid  cast  and  also  appear  in  the  lulls  southeast  of  Fair- 
field. Kxt('ndin<r  north  from  lienieia.  j)assin<r  west  of  Fairfield  and 
thence  s\vin<riii<r  west  into  Napa  Valley  the  ridges  are  (•ai)i)e(l  with  a 
lava  flow,  j)rol)ahly  of  late  Tertiary  ajre.  The  rest  of  the  eounty  is 
covered  with  Keeent  alluvium  ;  uneonsolidateil  sands,  trravels  and  clays, 
charactei-istie  of  the  jrreat  valley  floor. 

MINERAI^    RESOt'RCES. 

Solano  first  entered  the  list  of  mineral  producin<r  counties  in  1860 
with  a  natural  hydraulic  cement  rock  mined  near  lienicia.  In  1873 
the  production  of  quicksilver  bejran  at  the  St.  Johns  Quicksilver  Mine 
and  this  proj)erty  has  remained  active  at  int<'rvals  up  to  1928.  It  was 
not,  however,  until  lilOO,  when  the  |)roduction  of  portland  cement  hepran, 
that  the  value  of  its  mineral  i)roduetion  exceeded  a  few  thousands  of 
dollars  annually.  From  IfKK)  to  l!>2r).  inclusive,  the  county  has  pro- 
duced more  than  $1,()()(). ()()()  annually.  «rivin<r  a  total  output  from  1H73 
to  192r),  inclusive,  of  approximately  $4r).()()(). ()()().  Sdlaiio's  mineral 
])ro(luction  in  lft2r)  was  valued  at  $2,678,547  and  it  laiikcd  fourteenth 
amon<r  the  counties  of  the  state. 

Its  resources  have  been  described  in  earlier  reports  and  bulletins  of 
the  State  Mineralofrist ;  the  quicksilver  deposits  i)articularly  in  Bulletin 
No.  78,  1918,  and  the  petroleum  possibilities  in  Bulletin  Xo.  89.  1921. 
The  last  jreneral  survey  was  made  in  1!>20  and  end)odied  in  Report 
XVII  of  the  State  Mineralo«rist. 

The  present  report  is  an  endeavor  to  brinir  these  data  up  to  date  in 
coid'ormity  with  the  new  series  of  county  reports  be«run  in  192.'). 

The  table  herewith  L'ives  the  detailed  recoi'd  of  mineral  output  from 
1873  to  l!)2r),  inclusive.  Xo  fi«rures  are  available  prior  to  1S73.  althouirh 
production  bcfjan  in  1860. 

imiCK    AND    (  I.AV. 

The  only  clay  bein<r  j>roduced  in  the  county  is  that  mined  by  the 
Pacific  Portland  Cement  Company  for  use  in  the  nujnufaeture  of 
cement  at  the  company's  plant  at  Cement.  This  clay  material  is  dug 
by  steam  .shovel  from  beds  adjacent  to  the  mill. 

In  former  years  a  ntunber  of  clay  working  i>lants,  in<'ludin«r  a  pottery 
at  Benicia  and  brick  and  tile  j)lants  at  X'allejo.  were  active  for  a  time. 

llif  Sftif/rr  Jirirk  and  TUr  Companii  was  the  last  to  operate.  The 
property  wliich  this  company  undertook  to  exploit  is  situated  at  tide- 
water two  miles  northwest  of  the  center  of  Vallejo.  Improvements 
were  made  in  the  kilns  and  ])lant  and  an  excellent  (piality  of  brick  and 
tile  produced  for  a  time,  but  mismana<rement  of  the  company's  affairs 
resulted  in  the  suspension  of  operations  in  the  latter  part  of  1923.  An 
analysis  of  the  yellow  shale  on  the  property  is  reported  a.s  follows: 

I^css  on   iKnitinn    (moisture  and  carbonic  acid) 8.0.1% 

.villclii    67.8S% 

Alumina    19.52% 

Iri'M    rixideii , - « •_ _«_  7.46% 

<  'iilcium     "xldew « « 1.24% 

.MiiKTK-Kinm     nxidpR _„ 2.06% 

AlkalUs     (  balance) _. - . .  3.86% 

100.00% 


3.m 

il.M7 

8:i25 

i 

4.000 

S.400 

i'-MO 

1.8U6 

110.000 
32.060 

30,000 

:= 

-"miii- 
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Clay  from  a  hank  at  tlic  base  of  the  hills  near  (loodyear  station  was 
utilized  about  20  years  ajro  in  a  Benieia  pottery,  since  abandoned. 

Altlioujrii  there  does  not  appear  to  be  deposits  of  hi<rh-frrade  elay  of 
special  coininercial  value  in  the  eo\inty.  there  is  apparently  an  abundant 
sui)i)ly  of  the  nu)re  coinnu)n  clays  adaptable  to  the  numufaeture  of 
brick  and  tile. 

Hibl:  State  Mineralo«rist 's  Report  VllI,  j).  6;n  ;  Xill.  p.  G19; 
XIV,  p.  300;  XVH,  p.  242.  State  Mining  Bureau  Bull.  38, 
p.  2.18.  Prel.  Rej).  Xo.  7. 

(KMFA'T. 

Bortland  ccnient  has  been  the  leadin;^-  mineral  product  of  Solano 
County  foi-  the  last  25  years.  The  l^acific  Portland  Cement  Company, 
which  Avas  or^ranized   in  May,  lf)01.  com|)lete(l  their  fii-st  mill  of  1600 


SteigtT  Brick  and  Tile  Company's  Plant,   Solano  County.      Idle. 

barrels  daily  capacity  at  Cement  in  this  county  in  li)()2.  The  oriirinal 
plant  has  been  rebuilt  and  expanded  at  iTitcrvals,  the  present  mill 
liavinjr  a  capacity  of  4200  barrels  per  day. 

Pacific  Portia n(l  ('(tixiil  ('(niipavii.  Head  office.  Pacific  Building:, 
San  Franci.seo.  Hoht.  P>.  Ilendei-son,  pi-esident :  J.  II.  Colton.  vice 
president,  in  char<re  of  operations. 

This  company  now  has  three  cement  plants  and  two  plaster  mills, 
topetlier  with  extensive  deposits  of  limestone.  <rypsum,  clay  and  other 
raw  materials  reijuired  in  the  manufacture  of  its  products  which  are 
known  by  the  ti-ade  names  of  (Jolden  (}ate  and  Old  Mission  brands  of 
cement  and  Em|nre  brand  plaster.  The  cement  plants  are  located  at 
Cement,  Solano  County;  Redwood  City,  San  Mateo  County,  ami  San 
Juan,  San  P.enito  County  (formerly  Old  Mission  Portland  Cement  Co.). 
The  frypsum  mills  are  at  Plaster  City.  Imperial  County,  Cal.,  and 
Gerlach.  Nevada. 

The  Solano  County  cement  mill  is  situated  in  the  town  of  Cement, 
which  is  connected  with  the  main  line  of  the  Southern   Pacilie  railroad 
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by  the  i'(nnj);i?iy'.s  ('ciut'iit.  T(tU'iia.s  iiiid  Tidewater  railroad,  a  standard 
praufjo  line. 

The  dry  jirocoss  of  manufacturp  is  used  at  tills  plant.  Some  low- 
prade  limestone  remains  in  the  deposit  at  the  plant  site,  but  all  the 
limcroek  now  bein<r  used  is  shipped  in  from  the  ecMupany's  mountain 
quarries  on  the  Mid<lle  Fork  of  the  Ameriean  Hiver  in  El  Dorado 
County,  seven  miles  from  Auburn.  The  output  of  these  (piarries  has 
amounted  to  more  than  lOOO  tons  per  day  for  the  past  10  years.  The 
elay  used  is  du<r  locally  and  the  <ryj)sum  r<'«piired  as  a  retarder  is 
shijiped  in  from  the  (•om|)any's  jjlant  at  (Jerlach.  Eleven  short  kilns 
are  used,  varyiu};  in  len<rth  from  SO  to  100  feet.  The  mill  is  operated 
by  electric  i)()wer,  about  .'{"jOO  horse  power,  supplied  by  the  Pacific  Oas 
and  Electric  Company,  l)ein«r  reipiired.  The  capacity  of  the  plant  is 
4200  barrels  j)er  day  and  90,000  barrels  storapfc  capacity  is  provided. 
Three  Imndred  men  are  employed.  The  town  of  Cemejit  closely 
approaches  an  ideal  indu.strial  center  and  little  labor  turnover  results. 
^I.  .T.  Johnson  is  plant  superintendent. 

P.ibI  :  State  Tslineralofrist 's  Keport  X,  ]).  (170;  XII.  j).  :!!».');  XIII. 
p.  ():{!';  XIV.  PI).  :{02-:m7;  XVII.  p.  24:{;  State  Miniii}.'  llureau 
Hull.  :J8,  ]^p.  lS.-)--l8<).  Oeol.  Sur.  of  Cal.,  (ieol..  Vol.  I.  ]^.  104. 
U.  S.  Geol.  Sur.  Hull.  248,  p.  120;  Bull.  522,  pp.  118,  121. 

CIIROMITE. 

Chromite  is  rejiorted  to  occur  near  Fairfield.  A  sjx'cimen  in  the 
liureau  Museum  is  said  to  have  come  from  that  locality,  but  the  extent 
of  the  deposit  is  unknown. 

Hibl:  State  Mineralofrist 's  Report  TV,  p.  l.{7;  VI,  p.  101;  Vlll 
p.  6;{2;  XIV,  p.  :?07.       State  :Mininir  Hureau  Hull.  US.  p.  36:J. 

roAL. 

An  occurrence  of  lijrnite  coal  has  been  noted  in  the  southwestern  part 
of  the  county  in  the  hills  adjacent  to  (Joodyear  station.  The  vein 
which  has  oidy  been  exposed  for  a  short  distance  is  six  inches  in 
thickness. 

Hibl:  State  Mineralotrisf 's  Hepoi  t  VI.  p.  IIS;  VII.  ]\  l.')!  :  XIV. 
!>.  :{07.       (Jeol.  Sur.  of  Cal..  (Jeol.  V(.l.   I.  j..  10(i. 

1'ii,i>er's  earth. 

This  term  includes  numy  kinds  of  unctuous  earths.  They  are  use<l 
in  the  clarifyinjr.  filterinir  and  decolorizinir  of  mineral,  animal  and 
vegetable  oils,  de-inkinj?  of  newspap«'rs  and  many  other  s|)ecial  uses. 

Oltl  Jincky  Ranch  Deposit.  This  i)roperty  comprises  166  acres  lyinj? 
immediately  north  of  the  holdings  of  the  Stan<lard  Oil  Company. 
Fuller's  earth,  Jindoubtedly  a  continuation  of  the  beds  expo.sed  farther 
south,  occurs  on  the  ranch.  The  deposit  has  not  been  developed. 
Estate  of  Dr.  L.  C.  .Marshall,  owner.  Vacaville.  Cal. 

Hibl  :  State  Mineralogist's  Heport  XIV,  pp.  .107-M09  ;  XVII.  p.  24:}. 
State  Mining  Hureau  Hull.  :{8.  p.  27:{.  U.  S.  (Jeol.  Sur.  Hull. 
315,  pp.  268  2!»0;  Hull.  M6.'. :  17.'..  Miii  Res  1907,  1911,  1912. 
U.  S.  H.  of  M.  Hull.  71. 
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Shiiiddrd  Oil  Coiiijunnf's  Deposit.  A  deposit  of  wliito  to  lifrlit  jxray 
colored  Monterey  sliale  whieh  outcrops  about  one-half  mile  northwest  of 
the  railroad  station  at  Vacaville  has  been  utilized  in  the  past  as  fidler's 
earth.  The  deposit  was  ori<rinally  opened  up  by  the  Western  Fuller's 
Earth  Company.  Later,  84  acres  coverinp^  the  principal  exposures 
were  purchased  by  the  Standard  Oil  Company  of  California.  A  small 
house  was  erected,  a  well  i)ut  down  and  several  carloads  of  the  material 
were  mined  and  shipped  durin<>-  1!)18  and  191 0.  Since  then  there  has 
been  no  activity. 

MINERAL   WATER. 

Blue  Hock  Springs.  (Vallejo  White  Sulphur  Spring.)  Owner, 
Manuel  ^ladrid,  Vallejo.  These  sulphur  sprinjrs  are  in  Sec.  10,  T. 
;i  X..  R.  .'5  W.,  five  miles  northeast  of  Vallejo.  The  main  spring  is 
stilted  to  have  a  flow  of  about  100,000  jrallons  per  twenty-four  hours. 
The  water  is  bottled  and  sold  under  the  name  IMue  Rock  Water.  There 
is  a  swimming  pool,  hotel  and  camping  accommodations. 

Bibl:  State  Mineralogist's  Report  XIT,  p.  347;  XIII,  p.  520;  XIV, 
p.  :U();  XVII,  p.  246.  U.  S.  Geol.  Sur.  Bull.  32,  p.  209; 
Water  Su])j)ly  Pap.  X]S,  p.  255.    W.  Anderson  (op.  cit.),  p.  260. 

Toleiias  Springs.  These  carbonated  springs  are  situated  six  miles 
north  of  Fairfield.  The  onyx  marble  found  here  is  undoubtedly  a 
result  of  deposition  from  the  carbonated  s])rings  near  which  the  water 
still  issues.  This  water  has  not  been  commercially  used  for  many  years, 
although  it  was  at  one  time  bottled  for  sale.  There  are  no  accommo- 
dations for  guests. 

Bibl:  State  Mineralogist's  Report  VI,  p.  74;  X,  pp.  668,  670; 
XII,  p.  346;  XIII,  p.  521 ;  XIV,  p.  309.  State  Mining  Bureau 
Bull.  24,  p.  138.  U.  S.  Oeol.  Sur.  Bull.  32,  p.  209;  Water 
Sui)ply  Paj)-  338,  pp.  162-163.  :\[ineral  Springs  and  Health 
Resorts  of  Cal.,  W.  Anderson,  p.  255. 


NATURAL   GAS. 

Well-defined  gas  blows  have  been  noted  in  Sees.  11  and  14,  T.  5  N., 
R.  1  W.,  and  numerous  seepages  of  gas  occur  along  the  edge  of  the 
marsh  bordering  Suisun  Bay  from  Benicia  northeastward  for  seven 
miles.  Smnll  amounts  of  this  gas  are  used  locally  for  cooking  by  the 
duck  clubs  and  ranchei's.  Commercial  i^roduction  of  natural  gas  was 
made  foi-  a  numbei-  of  vears  from  a  well  (Irilled  in  1901  bv  the  Rochester 
Oil  Company  in  the  NEj  Sec.  24,  T.  5  N.,  R.  1  W.  Tliis  well  reached 
a  de|)tli  of  1820  feet.  Gas  was  encountered  at  1520  feet  and  the  well 
l^roduced  at  the  rate  of  20,000  cubic  feet  per  day  for  several  years. 
The  gas  was  delivered  to  Suisun,  Fairfield  and  Cement  through  pipe 
lines  under  its  own  pressure,  but  by  1920  the  gas  flow  had  nearly 
ceased  as  the  well  had  been  neglected  and  there  has  been  no  com- 
mercial output  since  then. 

Bibl:  State  :\Iineralogist 's  Rej^ort  VIII.  p.  185;  X.  pp.  659-660; 
XIII,  p.  56!);  XI\',  p.  310;  XVJI,  J).  246.  State  Mining  Bureau 
Bull.  3.  p.  5;  Bull.  89,  pp.  52-55. 
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ONYX    MARBLE. 


Deposits  of  travertine  and  arajronite.  also  referred  to  as  onyx  marble 
or  'Suisun'  marble,  oecur  in  the  vieinity  of  Tolenas  Sprin«rs.  six  ndles 
north  of  Fairfield.  Some  of  the  material  shows  a  beautiful  banded 
ami  wavy  strueture.  Similar  'marble'  eomjiriscs  the  prim-ipal  liuu'- 
stone  deposit  at  f'ement  owned  by  the  Paeific  Portland  Cement  Com- 
pany, orifrinally  utilized  in  the  manufaeture  (»f  eemeiit.  The  travertine 
at  Tolenas  Sprin<r  deposit  has  been  (piai'ried  from  time  t(t  time  and 
used  in  the  makin<r  of  terrazzo  and  for  other  ornamental  purj)oses.  The 
deposit  was  la.st  leased  to  S.  Miletin.  121  Fourteenth  Street,  San  Fran- 
eiseo.  No  material  has  been  taken  out  sinee  the  latter  part  of  l'J2().  A 
traetor  used  in  haulinjr  from  the  sprinpr  to  the  hipjhway  has  been 
removed  and  the  road  to  the  deposit  is  now  in  poor  shape. 

Hibl :  State  Mineralojrist 's  Rejmrt  T,  p.  17;  IV.  p.  7:{ ;  V,  j).  67; 
VI.  pp.  22,  1)1;  VIII.  1).  6:n  ;  X.  pi).  (U;s-(i7():  XII.  p.  4():{; 
XIH.  pp.  G.Ti.  ()41 ;  XIV,  p.  :ni.  State  Miniufr  liureau  P.ull.  M7. 
p.  112;  P.ull.  .'{8,  p.  114.  Geol.  Sur.  of  Cal.,  Geol.  Vol.  1.  p.  1(I4. 
r.  S.  Ueol.  Survey  Water  Sup.  Pap.  83H,  p.  162. 


PETROLEUM. 

Two  small  areas  in  Solano  County  have  been  classified  by  Vander 
Leek'  as  'possible'  oil  bearin<r  areas;  'possible'  beinjr  defined  as  land 
on  which  there  is  the  .slifrhtest  indication  of  petroleum  but  which 
remains  unproven  to  date  (1921).  The  indications  and  localities  are 
de.seribed  as  follows:  (a)  "About  one  mile  southeast  of  Cannon  in 
Sees.  11  and  14.  T.  f)  X.,  R.  1  W.,  there  are  several  well-defined  '^as 
blows.'  The.se  pras  blows  oecur  alonjr  the  axis  of  a  fold  in  the  Chieo 
sandstone,  and  in  the  vicinity  of  the  'blow'  the  rocks  have  been 
burnt  to  a  brick-red  slap,  (b)  In  the  Potrero  Hills,  ea.st  of  Fairfield, 
there  are  numennis  seepafres  of  eras  reported  in  the  Mcfranos  .shales." 
The  structural  conditions  in  these  two  areas  are  re^'arded  by  Vaiuler 
Leek  as  favorable  for  the  accumulation  f)f  petroleum. 

lie  further  .states  "the  unfavorable  factor  is  the  character  of  the 
formation  present  (contaceous)  which  is  distinctly  unfavorable  for  the 
formation  of  petroleum  in  an  appreciable  amount.  •  •  •  Summinp 
these  factors  up,  it  would  ap|)ear  that  wells  drilled  alonp  the  axis  of 
the  anticlines  and  faults  •  •  •  should  obtain  showin<r  of  oil  and. 
jiossibly.  under  the  most  favorable  conditions,  obtain  small  (|uantities 
of  oil.  Whether  these  small  (pututities  of  oil  that  mifrht  be  oltlained 
would  be  of  conuuercial  value  can  only  be  determined  by  drillin^r.  Hue 
to  the  favorable  structure  and  the  lar<re  area  of  jxtssible  accumidat ion. 
the  anti<'line  .southeast  of  \'acaville  and  the  dome  in  the  Potrero  Hills 
nuiy  be  considered  as  the  most  favorable  locality  to  test  out  the 
district." 

Subsequent  to  the  ind)lication  of  Hulletin  Xo.  89  the  two  areas 
mentioned  were  drilled  by  the  Honolulu  ('(uisolidated  Oil  Company 
without    obtaininjr   c(»mmercial    j)roduction.      These    wells   were   in    the 


'  Vander  Lock.  Lawrence,   Petroleum   Resources  of  Cnlifornia,   with  special   refer- 
noe  to  unprovt-d  an-nm.     Stat.-  .Mining  Hureau  niilh-tin  8!»,   1!*2]. 
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SWi  Sec.  13,  T.  5  X.,  R  1  W.,  and  in  NEj  See.  9,  T.  4  N..  K.  1  W., 
respectively. 

Bibl :  State  Mineralogist's  Report  XIII,  p.  185;  X,  pp.  651).  G60; 
XIII,  p.  569;  XIV,  p.  311 ;  XVII,  p.  246.  State  Mining  Bureau 
Bull.  No.  3,  p.  5 ;  Bull.  89,  pp.  49-57. 

QUICKSILVER. 

The  known  quicksilver  deposits  in  Solano  County  are  all  located 
Avithin  a  few  miles  of  one  another  on  Sulphur  Springs  mountain  ridge 
in  Tps.  3  and  4  X".,  R.  3  \V.  Three  properties  have  been  more  or  less 
exploited,  of  which  St.  John's  mine  has  been  tlie  chief  i)roducer. 

These  deposits  have  been  described  in  detail  by  Bradley^  in  Bulletin 
X'o.  78.  which  is  still  available.  Additional  data  is  contained  in  the 
publications  listed  in  the  bibliography  herewith.  To  include  herein 
detailed  descriptions  of  the  geology  and  workings  would  be  a  useless 
repetition  and  this  report  is  therefore  confined  to  notes  on  such 
changes  in  status  as  have  occurred  subsecpient  to  the  i)ublication  of 
Bulletin  No.  78. 

Brownlie  Mine.     There  has  been  no  activity  at  this  property. 

Easting's  Mine.  The  Hasting 's  ]\Iine  is  in  Sec.  14,  T.  3  N.,  R.  3  W., 
.seven  miles  by  road  north  of  Benicia  and  4J  miles  in  an  air  line  north 
of  east  from  Vallejo. 

This  property  was  taken  under  lease  by  Arthur  G.  Beck  and  a  small 
group  of  associates,  operating  under  the  name  Hastings  QHirksilver 
Mining  Company,  in  January,  1927.  They  immediately  began  cleaning 
out  the  main  adit,  and  are  now  in  600  feet.  Work  is  being  continued 
by  a  small  force.  If  .sufficient  ore  is  developed  the  reduction  equipment 
at  the  mine  will  be  put  in  working  shape  or  new  ecpiipment  placed  on  it. 
When  last  operated  the  ore  being  treated  was  yielding  1.72%  mercury. 

St.  John's  Mine.  The  last  output  of  quicksilver  from  the  St.  John's 
Mine  was  made  in  1923,  since  which  time  it  has  been  idle.  ]Mo.st  of 
the  surface  e([uipment  has  lately  been  destroyed  by  fire,  and  the  work- 
ings are  flooded. 

P.ibI  :  State  Mineralogist's  Report  I,  p.  26;  VIII,  p.  631 ;  X,  p.  661 ; 
XIII,  p.  599;  XIV,  pp.  311-312;  XVII,  p.  246.  State  Mining 
Bureau  Bull.  20,  p.  19;  Bull.  27,  pp.  93-97;  Bull.  78,  pp.  171- 
180.  U.  S.  Geol.  Sur.  Mon.  XIII,  p.  378;  An.  Rep.  XXI, 
Pt.  VI,  p.  278;  Min.  Res.  1907-1912;  Min.  Res.  W.  of  Rocky 
Mt.s.  1873,  p.  10;  1874,  i)p.  30,  31;  1875,  pp.  14,  178;  1876,  p.  20. 
Min.  &  Sci.  Pres.s,  Vol.  109,  p.  585. 


SALT. 

Salt  water  accompanied  the  flow  of  natural  gas  from  the  well  of 
the  Rochester  Oil  Company  in  Sec.  24,  T.  5  N.,  R.  1  W.  This  water 
was  run  into  a  shallow  basin  about  10  acres  in  extent.  The  salt 
obtained   by   natural   evaporation   of   th(>   water   during   the   summer 

Bunetrn*^78^'l9\8'^"^   ^^  '   *^"'^''*'*"^*''"  Resources  of  California,   State   Mining  Bureau 


O^O 


ivKi'oin    (IK  sT\ri:   minkkai.ikjist. 


numtlis  was  harvested  for  several  years  and  sold  at  tin-  well,  |)riiici|)ally 
for  saltiiitr  live  stoek.     There  has  been  !i(»  production  for  ahoiit  10  years. 

r.il)l  :  Stat."  Mineralofrist's  Koix.rt   XI\'.  j).  .'{12. 


STONi:     l.NDISTHV. 

F'or  many  years  Sctlano  County  was  an  important  producer  (»f  niis- 
eellaneous  stone,  hut  at  the  present  time  there  are  no  rock  fputrries  in 
operation. 

Tile  chief  production  has  conic  from  the  ipiarry  located  on  an  isolated 
hill  of  basalt  at  the  edpre  of  the  marsii  land  one  mile  east  of  Cordelia. 
This  fjuarry  has  been  variously  known  as  Cordelia.  Thomasson. 
^IcXaii<rhton's  and  K.  H.  and  A.  L.  Stone  Company's  (Quarry.  It  was 
first  oj)ened  up  about  1^75  and  for  *J()  years  ])roducod  juincipally 
pavin«r  blocks,  for  which  the  rock  was  well  suited.     When  the  (h-iuand 


i,.   i;    i  A.  I..  .-- 


..;>i..lla,  Solano  C.'uiit.v.      Ml. 


for  paviii'/  bl<»cks  declined  the  (juarry  was  e<juippe<l  with  a  rock  crush- 
in«r  plant  of  lOOO  tons  daily  capacity. 

E.  li.  otiil  A.  L.  Sioni  Compiiu]!.  After  this  company  ac(|uired  the 
quarry  the  capacity  of  the  bunkers  was  increased.  A  washin<r  plant. 
pumpin<r  water  from  Cordelia  sloutrh.  added  and  other  improvements 
made.  Operations  continued  until  December.  1!VJ5,  when  the  company 
became  involved  in  financial  diftieulties  and  the  plant  was  cbtsed  down 
under  attachment  proceedings.  J.  M.  XcLson.  superintendent,  and  a 
caretaker  are  in  charge.     Idle. 

P.ibl:  State  :MineraIo.^Mst 's  Report   X,  p.  r..')0 :  XTl.  p.  390;  Xlll. 
pp.  (i'J7.  (i:{4.     State  .Mininj.'  Uureau  Uull.  '.\x,  pp.  .■{iT).  ;.U2. 

Vulcan  Unci-  Cinvpiunj.  This  fpiarry  is  situated  at  Hoyt  sidinp: 
about  one  mile  north  of  (loodyear  Station  and  northeast  of  Henieia. 
All  equipment  has  been  removed  and  the  property  has  been  idle  for 
about    1.")  years.      It   is  reported   that    this  quarry   lias  been   purcha.sed 
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within  the  hist   six  months  jmd  that   tlic  new  owners  may  ajraiii  ojx'n 
it  ui). 

Hihl:  State  Minerahjgist 's  Report  X,  p.  m\) ;  XU,  p.  :VM ;  XllI, 
p.  627.      State  ^lininp:  Bureau  Bull.  38,  p.  325. 

A  nuinhei-  of  other  sinaUei-  (juarries  onee  aetive  in  the  eounty  are  all 
ahandoiitvl. 


LOS   ANGELES   FIELD  DIVISION 

W.   UfRLiNo   Tlckeh,  Mining  Engineer. 

On  aecount  of  unfinished  field  work  there  is  no  report  from  the  Los 
Anareles  Field  Division  in  this  issue. 
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OIL  1  ii;li)  development  operations. 

H>   U    1)    BuHH.  StaU- Oil  and  Ciiis  Sui«TNii<or. 


From  January  1,  1927,  to  and  including  April  2,  1927,  the  follunins  ih-m  wells  were  rpportcd  as  ready 
tu  drill: 


Company 

Sec. 

Twp. 

Ranee 

Well  No. 

Field 

1 

ALAMEDA  COINTY: 

31 

12 
35 
22 

30 
30 
30 
31 
24 
25 
25 
2 
26 
30 
23 
23 

22 
22 
22 
22 
22 
22 
23 
13 
32 
4 

18 

1 

21 

27 

32 

34 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

15 

15 

34 

15 

2 

15 

20 
19 
21 

28 
28 
28 
28 
28 
25 
25 
30 
30 
27 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
26 
26 
30 
30 
31 
31 
31 
31 
30 
32 
82 
32 
32 
32 
32 
32 
32 
32 
32 
32 
33 
31 
31 
31 

2 

4 

14 

15 
15 

21 
21 
21 
21 
20 
18 
18 
22 
24 
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
20 
21 
22 
22 
22 
22 
22 
24 
22 
24 
34 
34 
24 
24 
24 
24 
24 
24 
24 
24 
23 
22 
24 
22 

1 

1 

9 
39 
Maria  nd- 

.Mitehell   1 

36 

4« 

47 

6K 

Colm  1 

1 

1 

1 

Elk  Hills  1« 

Fortine   1 

2 

3 

Ih 

21 

26 

I<elinhardt    1 

I>>hnlianlt   2 

I>elinhardt   S 

Lehnliardt  l.i-A 

TeiteUr   11 

Teller   12 

Trgeler    13 

Tegeler  20 

TiKeler  21 

4 

1 

2-A 

48 

2 

2 

1 

2 

4 

Buena  Vista    12 

12 

.S 

6 

0 

15 

17 

19 

76 

HA 

t*7 

f» 

Perns  ft-A 

14 

Thornber  B-5 

4-X 

COLUSA  COINTY: 

KKF.SNO  COINTY: 
Pilot  Oil  Co. 

CoalioKa 

i^tnndard  Oil  Co.                 

Coalinga 

E    H.  Mitrhell             

KKHN  COINTY: 

BelridKP 

B«lridKe 

Carnrrc  h  Oil  Co 

l{<lri<l|i<' 

Carnerc  s  Oil  Co.    

B<-lrid|re 

Tnioii  Oil  Co.              ..    

Belndse 

Midway  Northern  Oil  Co 

Devils  Den 

R.H.  Savers 

Devils  l>en 

Elk  Hills 

Elk  Hills 

Rarnwlall  Oil  Co.      

Kern  River 

C.  C.  MO.  Co 

Kern  River 

C   C.  M.  O  Co 

Kern  River 
Kern  River 

Kern  River 

Kern  River 

Kern  River 

Kern  River 

Kern  Ri\t'r 

Kern  River 

Kern  River 

Kern  River 

Georite  F.  Gettv,  Inc 

Kern  River 

Georne  V.  Cettv,  Inc. 

Kern  River 

Georite  F.  Clotty,  Inc . 

Kern  River 
Kern  River 

Wondrr  C<.  .  Ltd 

Kern  River 

Ri.ldielil  Oil  Co 

I.nal  Hills 

I'niviT.vil  Consolidated  Oil  Co; 

H.  H    IMI 

Lost  Hills 
MeKiltriek 

McKittrirk  Hills  Oil  Co 

McKitlriek 

Bolsa  Chira  Oil  Co 

Midway 

C   C.  M.  O.  Co 

Midway 

C.  C.  M    O.  Co 

Midway 

MkIwbv 

Frank  n.  CJore  Corp           

Midway 

Honolulu  Consulidate<i  Oil  Co 

Honolulu  C'onsoli(late<l  Oil  Co 

Honolulu  C'oniuilidated  Oil  Co. 

Honolulu  Connolidatrd  C)il  Co 

Honolulu  (•..nv.ll.lnlf.l  Oil  Co 

Honolulu  C..n*..|i<liincl  Oil  Co. 

Honolulu  (•ons..|idnt.d  Oil  Co. 

Honolulu  C.iw.li.liitr.l  Oil  Co 

Honolulu  C<.n»..li.lBl«-<l  Oil  Co. 

Honolulu  Conwilidated  Oil  Co 

Interstate  Oil  Corp 

Midwnv 
Mi.lwny 
Midwny 
Midw.iv 
Mi.lwnv 
M|.|»:av 
M,.l«  ,^ 
^\■l^y  .• 
Mi.lu.N 
Mi<l»»y 
Midway 
Midway 

A    T   .lirgins  Trust 

.MmUhv 

Midland  Oilfields  0>.,  Ltd 

Midway 

Midwny  Teerlrss  Oil  Co 

.   Midway 

r 

i 
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OIL    FIELD    DEVELOPMENT   OPERATIONS — Continued. 


Company 

Sec. 

Twp. 

Range 

Well  No. 

Field 

KERN  COUNTY— Continued. 

North  .■\merican  Oil  Consolitlated  ... 

North  -Vnierican  Oil  Consolidated 

Standard  Oil  Co. 

32 

30 

9 

9 

9 

7 

7 

7 

7 

31 

17 

29 

29 

9 

31 

6 

8 

4 

1 

9 

9 

5 

6 

32 

10 

10 

10 

10 

1 

27 

27 

23 

28 

20 

6 

5 

35 

7 
18 
13 
18 

17 
2 

33 
34 

28 
33 
33 
33 

27 

17 

17 

17 
16 
7 
30 
29 
19 

31 
31 
32 
32 
32 
32 
32 
32 
32 
31 
32 
31 
31 
32 
31 
31 
27 
27 
27 
27 
27 
27 
11 
12 
11 
11 
11 
11 
29 
11 

11 

25 
31 

28 
30 
10 

26 
29 
27 
29 
28 

24 
22 

3 
3 
3 
3 
3 
3 
2 

2 

2 

2 
2 
2 
.4 
4 
4 

-24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
28 
28 
27 
28 
28 
28 
23 
23 
23 
23 
23 
23 
20 
20 

20 

27 
22 
29 
28 
10 

18 
24 
19 
26 
22 

19 
17 

13 
13 
13 
13 
13 
13 
14 

14 

14 

14 
14 
14 
12 
12 
12 

9 

43 

7 

8 

10 

21 

24 

25 

26 

27 

40 

45 

46 

46 

64 

Mason  4 

2 

Alta  Vedder  1 

Glide  1 

Vedder  4 

Vedder-Rall  1 

S.  &  M.  3 

11 

Midnorth  17 

Rass  4 

Boss  3 

Houchin  2 

Whittier-Kent  1 

1 

Kern  County 

Lease  No.  2  28 

Kern  County 

Lease  No.  2  29 

1 

2 

1 

K.C.L.  1 

1 

Barry  3 
Salisbury  1 

1 
Koscdalc  2 

1 

1 
Elliot  1 

Reyes  37 

Reyes  38 

Callender  17 

Callender   IH 

CalleiKler   1!) 

Ilcllnian   15 

Cypress 

Heights  1 
Baldwin- 

Ciciieua  42 
Bahlwin- 

Cienega  52 

L.A.  Invest.  1  52 

Stocker   10 

Vickers  1  21 

Brayton  1 

Maaser  1 

Foster  Two  3 

.Midway 
Midway 

Standard  Oil  Co 

Midway 

Standard  Oil  Co 

Standard  Oil  Co.    ...                .        . 

Midway 

Standard  Oil  Co 

Standard  Oil  Co . 

Standard  Oil  Co. 

Midway 

Standard  Oil  Co 

Standard  Oil  Co. 

Standard  Oil  Co 

Midway 

Standard  Oil  Co 

Standard  Oil  Co 

Stamlard  Oil  Co 

Midway 
Midway 
Mt.  Poso 

The  I'nitod  Oil  Co...      . 

Barnsdall  Oil  Co 

Midland  Oilfields  Co.,  Ltd 

Mt.  Poso 

Shell  Co 

Mt.  Poso 

Shell  Co 

Mt.  Poso 

ShellCo 

Mt   Poso 

Union  Oil  Co. 

Mt.  Poso 

Banklino  Oil  Co 

General  Petroleum  Corp 

Standard  Oil  Co. 

Sunset 

Union  Oil  Co..   . 

Union  Oil  Co. 

Union  Oil  Co 

Temblor 

Standard  Oil  Co 

Standard  Oil  Co 

Wheeler  Uidge 

C.  C.  M.  O.  Co. 

Wheeler  Ridge 

C.  C.  M.  O.Co 

Elbe  Oil  I>and  Development  Co 

Hoyt  S.  Gale 

John  B.  IlardinK 

Huntington-Hawthorne  Oil  and  Gas 
Co... 

Milhani  ^Exploration  Co 

Howard  S.  .Mountford 

Muroc  Development  Co 

Zurich  Oil  Co 

KINGS  COUNTY: 

C.  C.  .M.  O.  Co 

Milhani  Exploration  Co 

LOS  ANGELES  COUNTY: 
ShellCo 

Dominguez 
Dominguez 
Dominguez 

ShellCo 

Union  Oil  Co 

Union  Oil  Co 

Union  Oil  Co 

Lnion  Oil  Co _ 

Dominguez 

California  Eastern  Oil  Co... 

Standard  Oil  Co. : 

Inglewood 

Standard  Oil  Co. 

Inglewooil 

Standard  Oil  Co. 

Standard  Oil  Co.. 

InKl,.w„.nl 
Inglewood 
Inglewood 
Inglewood 
Long  Beach 
Long  Meacli 
Long  Bench 

Standard  Oil  Co 

California  Eastern  Oil  Co 

California  Eastern  Oil  Co. 

California  Petroleum  Corp 
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OIL  FIELD   DEVELOPMENT  OPERATIONS — Continued. 


Company 

Sec. 

Twp. 

Range 

WeU  No. 

Field 

l.OS  ANC.KI.KS  COINTY— Cont. 

29 
29 
19 
28 
19 
19 
19 

19 
19 
30 

19 
6 
2 
2 
2 
2 
18 
35 

34 
3.5 

7 
35 

18 
18 
18 
S.-i 

3 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

3 

3 

3 

3 

3 

3 

4 
2 
2 
2 
2 
2 
3 
2 

2 
2 
3 
2 
3 
3 
3 
2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
6 
5 
5 
5 
6 
5 
5 
5 
5 
5 
6 
6 
6 
6 
& 
6 
5 
& 
fi 
5 
6 
5 
5 
5 
5 
5 

12 
12 
12 
12 
12 
12 
12 

12 
12 
12 

12 
11 
12 
12 
12 
12 
13 
14 

14 
14 
13 
14 
13 
13 
13 
14 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
12 
12 
12 
12 
12 
12 
12 

2 

5 

1 

Peacock   1-A 

.Mills  6 

13 

Cresson 

Conini.  7 
3 
2 
Long  Beach 

Conini.  15 

Haas   12 

27 

Monterey   14 

.Monterey   15 

Haldwin  70 

La  .Merced  2«J 

4 

Armour 

Morse  t)ne  1 

.Sutton  1 

Toms  1 

Smith  1 

\'aiiKhn  6 

Howard  Park  .34 

Hfiseorans  9 

Potrero- 

Cyprcss  1 

1 

Bryant  2 

Bryant   3 

Bryant  4 

Bryant   .'> 

Bryant   6 

Bryant  7 

Bryant  21 

Bryant  31 

Uellman  2 

Hetlman  3 

Hellman  10 

1 

Fuellcr  1 

CIravps   1 

Horwiti   1 

Ostaff   1 

Person   1 

.Alaniitos   1 

.^laniilos   . 

,\laniit<* 

Alamitoo    '■ 

Alamitos  .'> 

Bailey   I 

Benton   I 

H.Hlites   1 

Ivovrll   1 

McMasters  1 

Smith  1 

1 

2 

Wasem   1 

Wssem  2 

Wssem  .1 

Wn«rni    t 

W 

\\ 

Long  Beach 

KcUnnl  H   Ciiffcii.. 

Ixinu  Beach 

Milcv  Oil  Co 

Paiiiti-il  Hills  Oil  AMlt 

Shel  1  Co. 

Long  Beach 

SiRnal  Syndicate  No.  2 

l>ons  B<'ach 

Ihe  liiitfd  Oil  Co. 

I»nK  lieach 
I>mg  B<>ach 

McCinlev  Oil  Co 

Montebello 

St.  Htlens-Hiverside  Properties 

!St.  HcUns-UiviTside  Properties 

Standard  Oil  Co 

Montebello 
Monleb<-llo 
.MonleN-llo 

.Montebello 

Hid  Five  Oil  Co.        ..    .      - 

Rosecrans 

Frod  K   Cole 

Rosecrans 

Rosecrans 

Rosecrans 

liiion  Oil  Co.              

fnion  Oil  Co.    .                   

Hns<'crans 

Fred  A.  Walker... 

Rosecrans 
.Seal  I^ach 

Seal  I^ach 

Vs.sociatod  Oil  Co 

.Seal  Bearh 

\^<so(•i!ltl•<l  Oil  Co. 

.Seal  Beach 

V.HSociiitcd  Oil  Co 

Seal  Beach 

\.H.soriatc<l  Oil  Co 

.Seal  Beach 

.Seal  B<-ach 

.Seal  Beach 

Seal  Beach 

V.Hsoriatcil  Oil  Co 

Seal  Beach 

8cal  Beach 

AsHoriatod  Oil  Co.                  

Seal  Beach 

Bnnklino  Oil  Co.         .      

Seal  Beach 

.Seal  Beach 

.S'al  Beach 

.Seal  Beach 

.Seal  Iteach 

Seal  Beach 

Sent  Bonrh 

■       .h 

h 

h 

Jx-nl  lU-iich 

Seal  Bench 

.Seal  Beach 

.Seal  Bearh 

Seal  Iteach 

.Seal  Beach 

.Seal  Beach 

I>'>iiijii|tii<-x  ICxtonaion  Oil  Co 

Seal  Beach 
Seal  Beach 
Seal  Beach 

<  1'  1..  r.il  IViroleuni  Corp 

1  •■  :-■  r  il  I'l'lroleiini  Corp .    . 

1  ..  n.  nil  rrtrolruni  Corp 

(;iiiir;il  I'clrolriini  Corp 

(;.  n.  r.'il  1".  tr..l.iin.  Corp 

Seal  Beach 
S-nl  Bearh 
Sor,)  Bench 
^      ..  h 
h 
-          i       ..h 
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k 


Company 

Sec. 

Tup. 

Range 

Well  No. 

Field 

LOS  ANGELES  COUNTY— Cont. 

4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

n 

11 

'i 

11 
11 
11 
11 
11 
3 

10 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

r> 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

Waseiii  8 

Wasem  9 

S.  B.  1 

S.  B.  2 

S.  B.  3 

8.  B.  4 

S.  B.  5 

SB.  0 

S,  B.  7 

S.  B.  8 

S.  B.  9 

Alaniitos  Fee  1 

Alamitos  Fee  2 

Alaniitos  Fee  3 

Cleaver   1 

Cleaver  2 

Cleaver  3 

Cleaver  4 

Cleaver  5 

Heinier  1 

1 

1 

Bixby  9 

Bixby   10 

Bixby   11 

Bixby  12 

Bixby  13 

Bixby   15 

Bixby   16 

Bixby   17 

Bixby   18 

Bixby   19 

McGrath  and 

Selover  4 
McGrath  and 

Selover  5 
McGrath  and 

Selover  9 
McGrath  and 

Selover   10 
McGrath  and 

Selover  11 
McGrath  and 

Selover  12 
McGrath  and 

Selover   13 
McGrath  and 

Selover   14 
McGrath  and 

Selover   15 
McGrath  and 

Selover   16 
McGrath  and 

Selover   17 
McGrath  and 

Selover   19 

Alamitos  1 

Alamitos  2 

1 

Naples  2 

Naples  3 

.\aplrs  4 

Naples  5 

Gibson   1 

Bonner   1 

Doyle   1 

Hiinhold   1 

(i 

Seal  Beach 

Seal  Beach 

George  F.  Cietly,  Inc 

Seal  Beach 
Seal  Beach 

Seal  Beach 

Geortje  F.  Getty,  Inc -. 

Seal  Beach 
Seal  Beach 

Seal  Beach 

(ieortje  F.  Getty,  Ine 

.Seal  Beach 
Seal  Beach 

Seal  lieach 

,1    Paul  Getty.. 

Seal  Beach 

,1    Paul  Gcttv --- --- 

Seal  Beach 

J.  Paul  Getty 

Seal  Beach 

.1.  Paul  Cietty 

Sefil  Beach 

,1.  Paul  Getty. -. 

Seal  Beach 

.1.  I'aul  Getty    . 

Seal  Beach 

.1.  Paul  Getty    .. 

Seal  Beach 

.1.  Paul  Gettv 

Seal  Beach 

J.  Paul  Getty 

Seal  Beach 

Seal  Beach 

A.  S.  Johnston  Drilling  Co 

Seal  Beach 

Marlaiid  Oil  Co. 

Seal  Beach 

Marland  Oil  Co 

Seal  Beach 

Marland  Oil  Co 

Seal  Beach 

Marland  Oil  Co.        .              .... 

Seal  lieach 

Marhiiid  Oil  Co 

Seal  Beach 

Marland  Oil  Co 

Marland  Oil  Co... 

Seal  Beach 

Marland  Oil  Co. 

Seal  Beach 

Marland  f)il  Co 

Seal  Beach 

Marland  Oil  Co. 

Seal  Beach 

Marland  Oil  Co 

Marland  Oil  Co. 

Seal  Beach 

Marland  Oil  Co 

Seal  Beach 

Marland  Oil  Co. 

Seal  Beach 

Marland  Oil  Co.  .      

Seal  Beach 

Marland  Oil  Co 

Seal  Beach 

Marland  Oil  Co. 

Seal  Beach 

.Marland  Oil  Co 

Seal  Beach 

.Marland  Oil  Co. 

Seal  Beach 

.Marland  Oil  Co 

Seal  Beach 

Marland  Oil  Co 

Seal  Beach 

Marland  Oil  Co.                                    .    . 

Seal  Beach 

Milev  Oil  Co 

Seal  Beac'li 

Milev  Oil  Co 

Seal  Beach 

N.  W.  Pannill 

Seal  Beach 

Petroleum  Securities  Co 

Seal  Beai'h 

Seal  Bi-ach 

Seal  Beach 

Hicl.fieUI  Oil  Co 

.Seal  Beach 

Uirhficld  Oil  Co _ 

Seal  Beach 

itiehtield  Oil  Co 

J.  T.  KobortsoD  Co. 

.Seal  Beach 
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Company 


See.      Twp.    Ranee 


Well  No. 


Field 


LOS  ANGELKS  COUNTY— Cent. 

StAndard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co... 

Standard  Oil  Co , 

Superior  Oil  C"o . 

Superior  Oil  Co 

Superior  Oil  Co 

.Superior  Oil  Co 

.Su|>erior  Oil  Co 

Universal  Consolidated  Oil  Co 

Universal  Consoli<lated  Oil  Co 

Universal  Consolidated  Oil  Co 

Universal  Consolidated  Oil  Co 

Fred  A.  Walker 

Fred  A.  Walker 

White-Hart  Oil  Syn. 

C.  C.  M.  O   Co 

C.  C.  M.  O   Co 

Petroleum  Seeuritios  Co 

Spadra  Oil  Co 


ORANGE  COUNTY: 

Birch  Oil  Co 

Fullerton  Oil  Co 

General  Petroleum  Corp 

Shell  Co.  of  California 

Union  Oil  Co. 

Union  Oil  Co 

Chik.san  Oil  Co. 

AhlhurR  Oil  Corp 

Ahlburg  Oil  Corp. 

Ahlburn  Oil  Corp 

Ahlhurg  Oil  Corp. 

Ahlhurjt  Oil  Corp 

H.  F.  Alexander  Oil  Well.. 

Auburn  Oil  Co 

Barneson  A  .Macklin 

Barry  Oil  Aiisn j.. 

Brure  Oil  Cf> 

Byrens  Oil  Corp 

California  Petroleum  Corp.. 

Walker  Coan,  Trustee 

Coastal  Oil  Co. 

Frank  H.  Cole 

Conrord  Oil  Asan ... 

CrudoilCo 


Crudoil  Co 

Crudoil  Co 

Crudoil  Co 

Crudoil  Co 

Crudoil  Co 

CrudoilCo 

J.  Paul  Getty 

Globe  liPaae  A  Roymlty  Co. . . 

J.  E    Mall 

liiKKinfi  A  Dutton 

Waller  W    Hoye 

Iluntinston  Sisnal  Oil  Co . 

Nrwtiin  I'    .Inrkson 

Julian  I'etroleum  Corp 

Kohlbuah  and  Johnston,  Inc.. 

Kohlbufth  and  Johnston,  Inc.. 


I^wis.  .Sam  N 

I-ewis.  Sam  N      . 
Harry  K    Mnr.Ndam. 
J      n     MrM„l„.i.,  Tr 


3 
3 
11 
11 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
17 
8 
27 
34 


2 
2 
6 
2 
1 
1 
19 
10 
3 
10 
10 
10 
10 
35 
10 
10 
34 
10 
28 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
27 
10 
10 
10 
10 
10 
10 
10 

10 

10 
10 
10 

in 


10 
10 

9 
10 
10 
10 

9 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
II 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
II 
II 
II 
U 
11 
II 
II 
11 


San  Gabriel  9 

San  Gabriel  10 

San  Gabriel  11 

San  Gabriel  12 

Fee  1 

Fee  1  2 

Green   1 

Ilorwitt  1 

Kenkel   1 

Enloe  1 

Judson  1 

Patterson  1 

Wolfe  1 

Jones   1 

Parker  1 

White-Hart  I 

Del  Amo  70 

Del  Amo  97 

Weston  1 

7 


13-A 

22 

Tonner  8-A 

Orance  15 

Stearns  69 

Stearns  70 

Herndon  1 

Bundy  10 

Horton  7 

Keck  8 

I^  9 

Mills  6 

I 

1-A 

Laufhlin  1 

5 

9 

1 

Buck  3 

To|>eka  2 

2 

3 

1 

2 

3 

4 

5 

6 

8 

10 

Hunt      Brh    .') 


Bundy  1 
I 

7 
1 
Treat  2 
Pollanl- 

Callahan  I 
Pollar.1- 

Callahan  2 

liOK'ia   I 

I.«wis  2 

Ixwter  1 

I 


Seal  Beach 
Seal  Beach 
.Seal  Beach 
Seal  B<'ach 
Seal  Beach 
Seal  Beach 
.Seal  lieaeh 
.Seal  Beach 
.Seal  Beach 
Seal  Beach 
.Seal  Beach 
Seal  Ik>ach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Torrance 
Torrance 
Torrance 


Brea  Olinda 
Brea  ( (liridn 
Hrea  ( >linda 
Brea  ( )linda 
Una  Olimla 
Brea  Olinda 
Coyote  Hills 
Hunfinirton  Besch 
Hun.  • 

Huir 
Hunt 

HuntinKi'>ii  iUnc 
HuntinRlon  Beach 
HuntinRton  Beac 
HunliuKton  Beac 
Hunlinptoti  Honr 
Hum  ' 

ilui.' 

Hunt  I 

HuntiiiKioii  lUnc 
Huntinston  lieach 
HunlinKt4>n  Itear 
Huntington  liear 
Huntiriffton  H»-nr 
Hunt  ' 

Hun' 
Hunt; 
Hunllliu!<il4   111  :>< 

llunlmitlon  Mt-ar 
Huntinat'in  it<-nr 
Hunlinitton  Bear 
Hunlmrton  It<-nr 
Hunt  I- 

H>in< 

Hunt;  1 

Huntinfitxn  lii  ur 
Hunliniclon  lt<-ach 
Huntincton  Beach 

Ilunlinclon  Beach 

Hunlincinn  Beach 
Huntincton  lieach 
HunluiKton  lieach 
Huntmstiin  lieach 
llwiitintrlon  ll<'fir), 
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Company 


Sec. 

Twp. 

Range 

34 

5 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

f) 

10 

6 

10 

6 

10 

6 

10 

6 

34 

5 

34 

5 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

0 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

33 

3 

9 

33 

3 

9 

34 

3 

9 

33 

3 

9 

34 

3 

9 

34 

3 

9 

33 

3 

9 

33 

3 

9 

33 

3 

9 

30 

3 

9 

28 

3 

9 

27 

3 

9 

33 

3 

9 

33 

3 

9 

33 

3 

g 

28 

3 

9 

34 

3 

9 

34 

3 

9 

33 

3 

9 

29 

3 

9 

33 

3 

9 

33 

3 

9 

Well  No. 


Field 


ORANGE  COrXTY— Continued. 

Ncal  D.  McPhail 

M.  .M.  McVey 

Miller  &  Thompson 

Leroy  Mooro 

J.  E.  O'Donnell 

Olympic  RcfininK  Co 

Olympic  HofininK  Co 

Fainted  Hills  Oil  .\ssn. 

Prudential  Oil  Corp 

Ring  Polrnleum  Corp 

Fred  W.  Roberts 

Fred  W.  Roberts 

RoKer.K  and  Fieti 

Rogers  and  I'ietz 

Riiether  &  Graham 

San  Martinez  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co. 

Standard  Oil  Co 

Standard  Oil  Co. 

Standard  Oil  Co. 

Standard  Oil  Co. 

Superior  Oil  Co 

Superior  Oil  Co 

Superior  Oil  Co 

Superior  Oil  Co 

Trident  Oil  Co. 

Western  Drilling  and  Producing  Co 

White-.Smithson  Oil  Co. 

Sy  Wicker 

Wilshire  Oil  Co.,  Inc 

Wilshire  Oil  Co.,  Inc 

Wilshire  Oil  Co.,  Inc 

Wilshire  Oil  Co.,  Inc 

Wilshire  Oil  Co.,  Inc 

Wilshire  Oil  Co.,  Inc. 

Wilshire  Oil  Co.,  Inc 

World  Petroleum  Corp 

Associated  Oil  Co.. 

Associated  Oil  Co 

Berry  and  Todd 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

C.  C.  M.  O.  Co. 

C.  C.  M.  O.  Co. 

Continental  Oil  Co 

Continental  Oil  Co 

E.I,.  Cragen 

Delaney  Petroleum  Co 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

Standard  Oil  Co. 

Standard  Oil  Co. 

Superior  C)il  Co 

I'nion  Oil  Co 

Union  Oil  Co 

Fnion  Oil  Co.. 


1 

10 

1 

1 

H.  B.   1 

H.B.   10 

H.B.  11 

12 


H.B. 
H.B. 


7 
3 
4 
1 
2 
1 
T.  W.  1 
Bolsa  29 
Bolsa  30 
Huntington  B  57 
Huntington  B  58 
Huntington  B  59 
Huntington  H  25 
P.  E.  5 


P.  E. 

P.  E. 

Eberle 

Fee 

Nixon 

Walker 


2 
1 
1 
1 
Winckler  1 
1 
H.  B.  11 
H.  B.  12 
H.  B.  13 
H.B.  14 
H.B.  16 
H.  B.   17 
II.  B.  18 
Mathews  & 

Berman  4 

Bayha  5 

Kaninierer  5 

Thurston  1 

Krug  8 

Richfield 

Cons.  13 
Richfield 

Cons.  14 

7-R 

8-R 

.     5 

Kraemer  4 

1 

4 

Hugo  7 

Mullen  3 

Mullen  4 

Thompson  10 

Anaheim 

Union  2 

Moll.  Comm.  1 

Etchandy  1 

Chapman  27 

Stern  6 

Stern  7 


Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Hutitington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 


Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 


Huntington  Beach 

Richfield 

Richfield 

Richfield 

Richfield 

Richfield 

Richfield 
Richfield 
Richfield 
Richfield 
Richfield 
Richfield 
Richfield 
Richfield 
Richfield 
Richfield 
Richfield 

Richfield 
Richfield 
Richfield 
Richfield 
Richfiel.l 
Richfield 
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Company 


Sec.      Twp.    RADge  Weil  No 


Field 


ORANGE  COUNTY— Continued 

I'nion  Oil  Co 

Union  Oil  Co 

Union  Oil  Co 

RIVERSIDE  COUNTY: 

L.R.  Clark 

SAN  BENITO  COUNTY: 
Uctabfl  Fruit  Furm 

SAN  BEUNAKDINO  COUNTY: 

R.A.  Nickoll 

Painted  Hills  Oil  Asan 

The  Inited  Oil  Co 

SAN  MATEO  COUNTY: 

Shell  Co. 

SANTA  BARBARA  COUNTY: 

Palmer  I'nion  Oil  Co.. 

I'nion  Oil  Co.. 

Smith  and  Barmore 

Miley  Oil  Co 

Miley  Oil  Co 

Levi  Smith 

SANTA  CRUZ  COUNTY: 

J.  R.  Dorsey 

TULARE  COUNTY: 

J.  W.  Grafford 

VENTURA  COUNTY: 

H.  R   &  N.  Oil  Co 

Edwurd  .\.  Ix)K8flon 

S<-hell  and  Jennings 

Big  Six  Petroleum  Co 

Clampitt  and  Withrow 

H.  A.  Ivers 

H.  A.  Ivers 

R    F.  Ijibonge 

."^hell  Co 

Onk  Ridge  Oil  Co 

Oak  Ridge  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co .... 

Associated  Oil  Co ... 

Associated  Oil  Co 

Bolsa  Chica  Oil  Co 

C.  C.  MO.  Co 

General  Petroleum  Co..- 

General  Petroleum  Co 

G.  J.  Maijenhcinier 

Miley  <»d  Co 

Petroleum  Securities  Co........ 

Petroleum  Sf-curitiea  Co — . 

Petroleum  {Securities  Co 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co. 

Shell  Co 

Shell  Co 


33 
28 


34 


Sub.  B 
of 

9 
34 
10 


30 


23 


26 


13 

14 

82 

19 

I 

1 

1 

1 

33 

13 

13 

23 

22 

27 

27 

21 

16 
21 
28 
22 

7 
28 
28 
S8 
28 
28 
28 
28 
28 
28 


of  Lot 
San  A 

3 
30 
29 


6,  Ra 

ntonio 

7 
10 
17 


32 
34 
26 
29 
29 
29 


Stern  8 
Thompson  and 

Goodwin  9 
Yorim  Linda 

Group  14 


ncho 


19 
19 
18 
19 
20 
20 
20 
20 
20 
21 
21 
23 
23 
23 
23 
23 

24 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
28 
28 


.McCarty  1 

Pecho   I 

Wreden  1 


CoweU  1 


Stendel  9 
Coa«t  13 
4 
GoleU  2 
GoleU  3 
1-A 


Galletly  1 
19 


10 

King  Tut  1 

10 
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SPECIAL  ARTICLES. 

Detaik'd  toclinical  reports  on  sjx'cial  ..subjects,  the  result  of  research 
work  or  extended  field  investigations,  will  continue  to  be  issued  as 
separate  bulletins  by  the  liureau,  as  has  been  the  custom  in  the  pa.st. 

Shorter  and  less  elaborate  technical  papers  and  articles  by  members 
of  the  .staff  and  others  are  published  in  each  number  of  'Mining  in 
ralifornia.' 

These  special  articles  cover  a  wide  range  of  subjects,  both  of  liistorieal 
and  current  interest:  descriptions  of  new  processes,  or  metallurgical 
and  industrial  plants,  new  mineral  occurrences,  and  interesting  geolog- 
ical fornuitions,  as  well  as  articles  intended  to  supj)ly  practical  and 
timely  information  on  the  i)r()blems  of  the  jirospeetor  and  miner,  such 
as  the  text  of  lu'w  laws  and  oflicial  regulations  and  notices  affecting 
the  mineral  industry. 

MANGANESE  ORE   PRODUCERS'  COMMITTEE. 

Immediately  following  the  adjournment  of  the  meeting  of  the 
American  Institute  of  ]\Iining  and  ^Metallurgical  Engineers  in  Cleve- 
land. Ohio,  on  April  20,  1927,  a  voluntary  committee  of  American 
producers  of  manganese  ore  was  foi'med  for  the  puri)ose  of  protecting 
and  advancing  the  interests  of  domestic  producers.  The  committee  is 
as  follows : 

J.  Carson  Adkerson,  Woodstock,  Virginia. 

X.  II.  Mannakee,  Bluefield,  West  Virginia. 

H.  A.  Pompelly,  Oswego,  New  York. 

J.  II.  Cole.  Phillipsburg,  IMontana. 

Wm.  D.  .Aleyeriug,  City  Hall,  Chicago,  III. 

All  persons  interested  in  American  manganese  ores  are  advised  to 
communicate  promptly  with  one  of  the  above  named  committee  so  that 
they  may  receive  information  and  be  notified  of  a  convention  to  be 
called  at  an  early  date  to  advance  the  interests  of  producers  of 
manganese  ores  in  America. 

BIBLIOGRAPHY  OF  CLAY   DEPOSITS   IN   CALIFORNIA. 

A  new  bulletin  on  the  clay  resources  of  the  .state  is  now  in  course  of 
preparation  by  'Mv.  W.  F.  Dietrich,  Ceramic  Engineer.  In  the  mean- 
time there  is  no  single  publication  of  the  State  INIining  P>ureau  in  print 
devoted  to  this  subject.  The  following  compilation  of  references  has 
been  prepared,  therefore,  Avith  the  idea  of  offering  a  means  of  ready 
reference  to  descriptions  of  clay  deposits  reported  upon  in  the  various 
publications  of  the  State  JMining  liureau.  All  of  the  publications 
li.sted  may  be  consulted  in  the  main  and  branch  ollHces  of  the  State 
Mining  Bureau  and  in  many  public  libraries.  A  list  of  those  available 
for  distribution  will  be  sent  upon  request. 

California  State  Mining   Bureau   Publications   Relating  To  Clay  Deposits. 

licports. 

Fir.st  Rpport  of  the  State  MinernloRist,  1880,  pp.  36-38. 
Fourth  Ueport  of  the  State  MiuoraloKi.st,  1884,  pp.  139-140. 

Eijjhth  Koport  of  the  State  MineraloKist,  1888.  pp.  Hi,  108,  IIG,  159,  IGl,  342, 
415.  5*jy.  557.  501,  031,  (NJ5,  030,  090. 
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Ninth  Rejwrt  of  the  State  MincraloKist.  IS-^H,  pp.  2S7-30S. 

Tenth  U»'p««rt  of  the  State  .Minernh.Kist.  IsiK).  pp.  23(5,  2G5.  314.  413.  G25. 

Eleventh  Report  of  the  State  Miin-ialogist.  1S1»2,  pp.  14G-149,  2."2.  321.  471. 

Twelfth  Report  of  the  State  .MineraloRist.  lS!t4.  pp.  3M-3>^4. 

Thirteenth  Report  of  the  Stale  Mineralogist,  1SJK5,  pp.  (il2-Ct20. 

Fourteenth  Report  of  the  State  MineraloRist.  li»14,  pp.  4.  r>-ll,  .".G.  17S,  197,  204. 
244.  300.  31G.  3(;7.  37!»,  :iSO.  301.  3!»2.  41."..  GOD.  G()7.  020,  737,  73S.  7r.G.  Sir,. 

Fifteenth  Report  of  the  State  Mineralogist,  1916,  pp.  25G.  2(!0,  322-32G,  424. 
488-499.  r.5!>-n74,  590,  (530,  800,  90.1. 

SeventeiMith  Report  of  the  State  Mineralogist,  1920,  pp.  7G,  149,  100,  184,  234. 
25G,  2iu,  307,  317,  323.  325,  .3.3S,  37."..  412,  441. 

Eighteenth  RejKirt  of  the  State  .Mineralonist,  1922,  pp.  21."..  .''i23,  554-557. 

Nineteenth  R<'iK)rt  of  the  State  MineraloKist,  1923,  pp.  94   90.  1(.4,  185-210. 

Twentieth  Reiwrt  of  the  State  Mineralogist,  1!«24,  pp.  4«!,  3GS. 

Twentv-first  Report  of  the  State  Mineralogist,  1925,  pp.  2,  29,  64-W,  1G7,  177. 
190,  204,  230.  2S7,  302,  354,  505.  540,  579. 

Twenty-second  Report  of  the  State  Mineralogist,  1920.  pp.  7S,  131.  228,  2as.  317, 
332.  513,  500. 

BiiUctins. 

Bulletin  No.  38,  Structural  and  Industrial  Materials  of  ("alifornla.  1!«>0.  pj). 
190-259. 

Preliminary  Reports. 
No.  7,  The  Clay  Indu.stry  in  California,  1920. 

Statistiex. 

Statistics  of  Production  and  \'alue  in  Annual  Statistical   Bulletins. 
California   Mineral  Production   for  1925.  and  previous  annual  issues.    • 
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ADMINISTRATIVE  DIVISION. 

"Walter  W.  Bkadi.ey,  Deputy  State  Mineralogist, 
Personnel. 

There  have  been  no  t'hanjics  of  |)ei-sonnel  to  l)e  noted  during  the  past 
quarter. 

New   Publications. 

During  tlie  quarterly  period  covered  by  this  issue,  the  following 
Bureau  publications  have  been  made  available  for  distribution : 

Mining  in  California  (quarterly),  October,  1926,  being  Chapter  4  of  State  Min- 
eralogist's Report  XXII.     Price  25  cents. 

Summary  of  Operations.  California  Oil  Fields:  Vol.  12,  Nos.  4  and  5,  for  October 
and  November.   192G,  respectively. 

Commercial  Mineral  Notes:  Nos.  48,  49,  50,  February-April  (inc.).  These  'notes' 
carry  the  lists  of  "mineral  deposits  wanted*  and  'minerals  for  sale'  issued  in  the  form 
of  a  mimeographed  sheet  monthly.  It  is  mailed  free  to  those  on  the  mailing  list  for 
'Mining  in   California.' 

Mails   and    Files. 

The  Bureau  maintains,  in  addition  to  its  correspondence  file  and  the 
library,  a  mine  file  which  includes  original  reports  on  the  various  mines 
and  mineral  properties  of  all  kinds  in  California. 

During  the  period  covered  by  this  quarterly  report,  there  were  2006 
letters  received  and  answered  at  the  San  Francisco  office  alone,  covering 
almost  every  phase  of  prospecting  and  developing  mineral  deposits, 
reduction  problems,  marketing  of  retined  products  and  mining  law. 
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DIVISION  OF  MINEILALS  AND  STATISTICS 

StatiHtlcs,   Miisfum    I^ahoratory. 

Walter   W.    HitAni.KV.   Driuity   State   MiinTalogist. 

STATISTICS. 

Culifornia  coiitimics  to  |)i()(luc('  (•(iinincrcially,  as  for  some  yrai-s  pa.st. 
more  than  '^0  diffcront  luiiKM-al  suhstanees,  the  total  value  of  whieh  for 
1926  was  estimated  at  $4r)(). 408,000  (see  Janiian'  issue  of  Minixc.  in 
California,  papre  118,  ante)- 

At  the  present  writinp:  (May  1st),  reports  are  in  hand  from  most  of 
the  produeers.  Data  f(»r  several  substances  are  now  complete  and  have 
been  eoju piled,  l)ein<r  ])resented  herewith. 

Information  at  hand  indicates  that  there  was  no  i)roduction  in  Cali- 
fornia diirintr  lit^f)  of  the  followintr  substances,  which  have  at  one  time 
or  anotiier  in  the  ])ast  been  fui  the  active  list  here:  Arsenic,  bismuth, 
fluorspar.  <rraj)hite,  mica,  molybdenum,  .serpentine,  sulphur,  strontium, 
tin.  There  was  production  by  a  siujrle  operator  in  each  of  the  foMow- 
in«r:  Andalusitc,  antimony,  asbestos,  l)r()mi(lc,  cyanite  and  lithia.  the 
fifjurcs  for  which  will  have  to  be  condiined  under  the  'unapportioned' 
item  in  the  final  report.  The  production  of  bromine  from  .salt-works 
bittern  waters  is  the  first,  in  commercial  (plant ity.  of  n>cord  in 
California. 

ItAHVTF.S. 

Commercial  shii)mcnts  of  crude  barytes  in  Califoi'iiia  amounted  to  a 
total  of  407S  tons,  valued  at  $.'{8.1  (i5  f.o.b.  rail-shippintr  |>oint.  cominir 
from  proixM'ties  in  Nevada  and  Mariposa  counties.  The  material  was 
consumed  priucijially  in  the  manufacture  of  lithopone.  The  new  plant 
of  the  Chemical  and  I'i«rments  Company  at  (Oakland.  Alameda  County, 
with  a  capacity  for  25  tons  of  lithopone  daily,  IjCfran  operations  during 
the  year.  This  |)!ant  will  thus  afford  an  outlet  for  some  of  California's 
zinc  ore  as  well  as  for  barytes. 

More  than  half  of  the  total  t<»nnajr<'  of  barytes  utilized  in  the  I'nited 
States  is  taken  in  the  manufacture  of  lith«»ponc,  which  is  a  chemically- 
prepared  white  pi<rment  coutainiu};  approximately  70','  barium  sulphate 
and  :!()','  zinc  sul|)hide.  This  is  one  of  the  ])rincipal  constituents  of 
'flat'  wall  paints.  Other  important  uses  f(u*  barytes.  after  washinjr  and 
frrin(lin<r.  are  as  an  inert  pi};ment  and  filler  in  paint,  paper,  linoleunj. 
oilcloth  and  rubber  manufacture,  and  in  the  preparation  of  a  niwnber 
of  chemicals  includinjr  barium  binoxide.  carbonate,  chloride,  nitrate, 
and  the  sulphate  precipitated,  or  'blane  fixe.' 

BlTUMINOl'S   ROCK. 

This  material  is  essentially  an  uncemented  sandstone  which  is  sat- 
urated with  and  held  to<rethcr  by  a  natural  asj)haltic  constituent,  jirob- 
ably  the  residue  from  the  evaporation  of  a  crude  petroleum  deposit. 
Bituminous  rock  is  still  used  to  a  limited  extent  for  road  dre.ssinfr  in 
those  districts  adjacent  to  available  deposits,  thouph  the  manufacture 
of  asphalt  at  the  oil  refineries  has  almost  entirely  superseded  the  direct 
use  of  the  native  material.  The  j)resent  operators  of  the  old  City 
Street  Improveni(»nt  Company's  (piarry  in  Santa  Cruz  County  advi.se 
that  they  are  now  putting;  *>n  the  market  a  nudcrial  wliich  can  be  laid 
oold.     It  will  be  especially  applicable  and  valuable  for  patching  jobs. 
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Shipments  from  quarries  in  Santa  Barbara  and  Santa  Cruz  counties 
in  1926  totaled  386:^  tons  of  bituminous  rock,  valued  at  $21,577  f.o.b. 
rail-shipping  jioint,  being  an  increase  over  the  1925  shipments. 

CEMENT. 

Cement  is  the  most  important  single  structural  material  in  the 
mineral  output  of  California.  During  1926  there  was  produced  a  total 
of  13,797,173  barrels,  valued  at  $25,269,678,  f.o.b.  plant;  being  an 
increa.se  of  over  half  a  million  barrels  in  quantity,  but  only  slightly  in 
total  value  owing  to  a  small  drop  in  prices.  The  1925  output  was 
13,206,630  barrels,  valued  at  $25,043,335.  or  an  average  of  $1.90  per 
barrel.     The  1926  average  was  $1.84  per  barrel. 

The  1926  production  came  from  eleven  operating  plants  in  nine 
counties,  and  employing  a  total  of  3047  men.  The  three  plants  in  San 
Bernardino  County  made  a  total  of  5,135,840  barrels,  valued  at 
$9,273,627,  the  balance  of  the  state's  product  coming  from  a  single 
plant  in  each  of  the  following  counties :  Calaveras,  Contra  Costa,  Kern, 
Riverside,  San  Benito,  San  Mateo,  Santa  Cruz  and  Solano.  The  new 
plant  of  the  Calaveras  Cement  Company  near  San  Andreas,  Calaveras 
County,  began  operation  and  commercial  shipments  in  1926.  Recent 
press  notices  record  the  con.solidation  of  the  Pacific  Portland  Cement 
Corporation,  operating  cement  plants  in  San  Mateo  and  Solano  counties, 
and  a  gypsum  plant  in  Imperial  County,  with  the  Old  Mission  Portland 
Cement  Company,  operating  at  San  Juan,  San  Benito  County. 

MUSEUM. 

The  Museum  of  the  State  Mining  Bureau  possesses  an  exceptionally 
fine  collection  of  rocks  and  minerals  of  both  economic  and  academic 
value.  It  ranks  among  the  first  five  of  such  collections  in  North 
America;  and  contains  not  only  specimens  of  most  of  the  known  min- 
erals found  in  California,  but  much  valuable  and  interesting  material 
from  other  states  and  foreign  countries  as  well. 

Mineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  will  be  api)reciated  by  the  State  ]\lining  Bureau  as  well 
as  by  tho.se  Avho  utilize  the  facilities  of  the  collection. 

The  exhibit  is  daily  visited  by  engineers,  .students,  business  men  and 
prospectors  as  well  as  tourists  and  mere  sightseers.  Besides  its  prac- 
tical use  in  the  economic  development  of  California's  mineral  resources, 
the  collection  is  a  most  valuable  educational  asset  to  the  state  and  to 
San  Francisco. 

LABORATORY. 

Frank  Sanboh.v,  Mineral   Technologist. 

Samples  of  sandstone  containing  the  black  sulphide  of  mereuiy, 
metacinnabarite,  have  recently  been  submitted  to  this  Bureau  from  near 
Skaggs  Springs  in  Sonoma  County.  At  this  deposit  the  metacinna- 
barite occurs  in  .small  black  amorphous  masS(!S  disseminated  through 
the  rock;  little  or  no  cinnabar  is  as.soeiated  with  the  black  sulphide. 
The  percentage  of  mercury  ])resent  in  this  ore  is  apparently  high 
enough  for  a  commercial  grade  of  quicksilver,  provided  the  deposit 
proves  to  be  sufficiently  large.  Metacinnabarite  will  concentrate  in 
panning,  giving  a  dark  colored  concentrate;  otherwise  it  is  an  incon- 
spicuous mineral  when  occurring  as  black  specks  penetrating  a  rock. 
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The  most  important  deposits  of  cinnabar  so  far  discovered  in  Cali- 
fornia occur  in  the  Coast  Ranfre,  extendinpr  from  Del  Xorte  County  to 
San  Dit'jro  County.  Samjiles  of  black  sand  received  from  some  of 
these  counties  for  platinum  tests  usually  contain  a  small  ain(»unt  of 
cinnabar.  The  ])resent  trend  of  prices  of  quicksilver  and  platinum 
metals  su{.'}rests  the  feasibility  of  prospectin<;  this  territory  a-rain.  not 
for  platininn.  but  for  (luicksilver.  The  suggestion  has  been  maiie  in 
some  of  om-  laboratory  reports  that  the  .sender  attempt  to  lind  the 
source  of  the  cinnabar  i)resent  in  the  sample  submitted. 

The  present  high  price  of  mercury  has  apparently  .stimulated  the 
prosjiecting  for  this  metal.  At  lea-st  one  new  deposit  of  cinnabar  lias 
been  found  in  Xaj)a  County  during  the  past  year. 

During  the  three-month  period  covered  by  this  report  samples  have 
been  received  from  practically  every  county  in  the  state,  1159  deter- 
minations having  been  made. 
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LIBRARY. 

E.  A.  Lowe,  Librarian. 

lu  additiou  to  the  numerous  standard  -works,  authorative  informa- 
tion on  many  phases  of  the  mining:  and  mineral  industry  is  constantly 
beinf?  issued  in  the  form  of  reports  and  bulletins  by  various  govern- 
ment agencies. 

The  library  of  the  State  ]\Iining  Bureau  contains  some  five  thousand 
selected  volumes  on  mines,  mining  and  allied  subjects,  and  it  is  also 
a  repository  for  reports  and  bulletins  of  the  technical  departments  of 
federal  and  state  governments  and  of  educational  institutions,  botli 
domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  just  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarrasses  the  ordinary  person  seeking 
specific  information. 

To  assist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  'jMining  in  California'  contains  under 
this  heading  a  list  of  all  books  and  official  reports  and  bulletins 
received,  with  names  of  publishers  or  issuing  departments. 

Files  of  all  the  leading  technical  journals  will  be  found  in  the 
library,  and  county  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  published  in  the  mining 
centers  of  the  State  are  available  for  reference. 

The  library  and  reading  room  are  open  to  tlie  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neces- 
sary assistance. 

OFFICIAL  PUBLICATIONS   RECEIVED. 

Governmental. 

U.  S.  Geological  Survey  : 

Professional  Paper  No.  147 — Shorter  Contributions  to  (ieneral  Geology,  1926. 

By  W.  C.  Mendenhall. 
Bulletin  No.  78.3 — Annual  Resources  of  Alaska.    Report  on  Progress  of  Investi- 
gation in  1924.     By  Philip  S.  Smith  and  others. 
Bulletin    No.    785 — Contributions    to    Economic    Geology     (short    papers    and 

preliminary  reports).  1920.     Part   I.   .Metals  and  Non-Metals  except  Fuels. 

By  G.  F.  Ix)nKhlin  and  (;.  R.  Mansfield. 
*  Bulletin   No.  7SG-B — Geology   of  tlie  Cat   Creek   and   Devil's   Basin   Oil   Fields 

and  Adjacent  Areas  in  Montana.     By  Frank  Reeves. 
Bulletin  No.  790-B — The  Palouse  Soil  Problem,  with  an  acvount  of  Elephant 

Remains  in  Wind-Borne  Soil  of  the  Columbia  Plateau  of  Washington.     By 

Kirk  Bryan. 
Water  Supply  Paper  No.  ")0 — Surface  Water  Supply  of  the  United  States  in 

1922:   Part  X.  the  (ireat  Basin.     By  N.  C.  (hover. 
Water  .'^upply   Paper  No.  584 — Surface  Water  Supply  of  the  United   States. 

By  Nathan  C.  (Jrover. 
Water  Supply  Paper  No.  596-A — Methods  of  E.xploring  and  Repairing  Leaky 

Artesian  Wells.     By  John  McCombs  and  Albert  (J.  Fields. 

U.  S.  Bureau  of  Mines : 

I  :11 — Manganese  and  Manganiferous  Ores  in  1925.     By  J.  W.   Furness. 

1 :15 — Gold,  Silver.  Copper.  I.,<'ad  and  Zinc  in  New  Mexico  and  Texas  in  1925. 

Mines  Report.     By  Ciias.  W.  Ilenderscm. 
I  :1G — Silver,  Copper,   Lead   and   Zinc  in   the  Central   States   in    1925.      Mine 

Report.     By  J.  I'.  Dunlop  and  H.  IL  Meyer. 
1:17 — Gold,  Silver,  Copi)er.  Lead  and  Zinc  in  California  and  Oregon  in  1925 
Mine  Report.     By  James  M.  Hill. 
II :  3— Fuller's  Earth  in  1925.     P.y  JefTerson  Mi.idlciun. 
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II:  S — Asbestos  in  192.").     By  Blaiuhe  H.  Stoddard. 
II  :  !)— SInto  in  l!»2r..     By  A.  T.  <'i>ons. 

II  :10 — MiiKn«'sium  ami  Its  Conipounds  in  in2."».     liv  J.  M.  Hill. 
II  :13— Clay  in  l!»2r..     By  .TpfTorson  Middltton. 
11:21 — Talc-  and  Soapstono  in  l!t2ri.        Bv   Blanche  II.  Stoddar<l. 
II  :22 — Bota»ili  in  V.rjr*.     By  A.  T.  Coons. 
II  :2:t— Stone  in   1!»2.-,.     By  A.  T.  Cuons. 
11:2'. — Sand  and  Ciavel  in  lirjr..     Bv  Kstelie  R.  Phillips. 
II:2G— Siliea  in  l!t2r).     By  Frank  J.  Katz. 

11:30 — Coal  in  1!»24.     By  James  E.  Black.  L.  Mann  and  F.  C.  Tyson. 
Technieal  Paper  \o.  375 — Effects  of  the  Corona  Discharge  on  Petroleum.     Bv 
J.  J.  Jakosky. 
Xo.  3sl — Heavy  Licpiids  for  Mineralogieal  Analy.ses.     By  John  D.  Sidlivan. 
.\o.  .'tS3 — Blastinc  to  liessen  Boulders  in  Hard  Ore  Stopes.     By  E.  P.  <!ard- 

ener  and  S.  P.  Howell. 
No.    3Sr> — Typical     Mi>tliods    and    Devices    for    Handling    <~)il-containinate<l 
Water  from  Ship  and  Industrial  Plants.     By  F.  W.  Ivine  and  A.  D.  Bauer. 
II.  T.  Fisher  and  P.  X.  IlardioR. 
X'o.  .3St; — Explosihility  of  Coal  Dust  from  Mines  in  I'tah.     By  II.  P.  (Ireen- 

wald. 
Xo.  '.\s.7 — Ensrine  Service  Tests  of  Internal  Combustion  Engine  Lubricating 
(His  made  from  California  Crude  Oil.     By  Martin  J,  Cavin   and  (Justave 
Wade. 
N'o.  .3S'.» — Ivead  Poisoning  in   the  Mining  of  Lead   in   Utah.     By  Arthur   L. 

Murray. 
Xo.  304—- Dust    Respirators.    Their    Construction    and    Filtering    Etficiency. 
By  S.  H.  Katz.  (5.  W.  Smith  and   K.  G.  Meiter. 
Reports  of   Investigations: 

Serial   Xo.  27M.'i — Sources   of    Dust    in    Coal    Mines.      By    J.    .T.    Forl>es   and 

Alden   II.  F-ini-ry. 
Seriiil    Xo.  27!M — Some    Feldsi)athic    Materials    of    the    Pacific    Xorthwest. 

By    Hewitt   Wilson. 
Serial   Xo.  '21',)'t — Fifteenth  Semi-Annn;il  Motor  Gasoline  Survey.     By  E.  C. 

Lane  and  Peter  (Jrandone. 
Serial   Xo.  271M5 — Coal  Mine  Fatalities  in  January,  lit27.   By  W.  W.  Adam> 
Serial  Xo.  2797 — Consumption  of  Explosives  in  .Tanuary,  1927.     By  W.  W. 
Adams. 
Circular    X'o.   (!020 — One    Hundred    Percent    of   the    Employees   of   Two    Large 

Illinois  Coal    Mines  Trained   in    Fir>.t   Aid. 
Circular  Xo.  (!<I21 — I^ist  of  Permissible  Mining  Equipment. 
Alabama — fJeneral  .Nummary  of  Mineral  Production  for  1924.      By  Walter  B.  Jones. 
Arizona  Burr-au  of  Mines.     Bulletin  119.  (Jeo.  Series  Xo.  3 — .V  Resume  of  Arizona 
Geology.     By  X.  II.  Darton. 

<  'alifornia — 

]{cport    of    the    Division    of    Architecture.    I>cpt.    of    Public    Works    of    State... 

Part     IV. 
Bienni:il    Report  of  the  Division  of  Water   Rights,  a   Sulxlivision  of  the   Dept 

of  Pulilic  Works  of  the  State.     By   Edw.  Hyatt.  Jr. 
Sacramento  Flood  Control  Project.  Revised  Plan.     Maps  an<I  Profiles. 

Connecticut — State  (Jefdogy  and   Xatural   History — 

Bulletin   Xo.  'id — The  I'redinales  or  Rusts  of  Connecticut   and   the  tMher   Xew 

England  States.     By  Willis  R.  Hunt.  Ph.  D. 
Bulletin    No.    37 — Catalogue    of    the    Lichens    of    Connecticut.       Bv    .Mex.    W 

Evans.  Ph.   D. 
Survey    Bulletin    Xo.  37 — Catalogue  of  the   Lichens.      P.y   .Mcx.   Wm.    Ev.nns. 

Idaho  Bureau  of  Mines  and  Ge<dogy  : 

Bulletin  Xo.  11,  Dec.  1920— <teology  and  Metalliferous  Pesonices  of  the  Region 

AlMiut  Silver  City,  Idaho.     By  Arthur  .M.  Piix-  and  Francis  B.  Ii«ney. 
Piiniphlct   19,  .Ian.,  1927 — ^Jeologic  Reconnaissance  of  (Tnrk  and  Jefferson  ami 

Parts    iif    Butte,    Custer,    Fremont,    I/cmhi    and    Matlisoii    Counties.    Idaho. 

By   R.   D.   Kulsham. 
.V    Dissciiiinatefl   I>ciid   Prospect    in    Xorthern   Boiw  Couutv,   Llaho.      Bv   Clvde 

P.  Ross. 
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Illinois  Stiito  Geological  Suivcy.  IVpt.  of  RoKistralion  aiul  Kdiicatioii  : 

Bulletin  No.  49,  State  of  Illinois. 

Tre.s.s  liulletin  No.  8 — Oil  Possibilities  of  the  Alexis  QiiadranRle,  Mercer  and 
Warren  Counties,  Illinois.     By  Harold   K.  Wanless. 

Press  Bulletin  No.  7 — Illinois  Petroleum.     By   Ben   B.  Cox. 
Iowa  (Jeological  Survey,  Vol.  XXXI.  Annual  Reports  102.3-1!>24,  witii  aeeonipany- 

ing  papers.     By  (Jeo.  F.  Kay,  Ph.  D.,  State  Geologist. 
Kentucky  (Jeological  Survey.     By   Prof.   L.  C.   Hoblnsou. 

New  Oil  Pools  of  Kentucky.     By  Willard  Bouse  .lillson. 
Missouri  Bureau  of  Geology  and  Mines.     I'ersonal  lieport  of  the  State  Geologist. 

Vol.  IX,  \o.  4 — Sciiool  of  Mines,  I'niv.  of  Missouri.     Descriptive  Bibliography 
on  Oil  Fluid  Flow  and  Heat  Transfer  in  Pipes.     By  .loe  B.  Butler. 
Nortii  Carolina,  Dept.  of  Conservation  and  Development,  Div.  of  Forestry.     Cir- 
cular No.  17 — Program  of  American  Forest  Week.     By  ,T.  W.  Sebring. 
Ohio,  (Geological  Survey  of.     By  J.  A.  Bownocker,  State  Geologist. 

Bulletin  No.  'AO.  Fourth  Series — Geology  of  Delaware  County.     By  Lewis  G. 
Westgate,  Ph.  D. 
Pennsylvania    Geological    Survey.      Bull.    M-9 — Slate    in    Northampton    County. 

By  Chas.  H.  Behre,  Jr. 

South  Dakota  Geological  and  Natural  History : 

Survey  Circular  No.  28 — Structures  in  Western  Haakon  and  Eastern  Penn- 
ington Counties.     By  Wm.  Russell. 

Survey  Circular  No.  29 — A  I'relimiuary  Report  of  a  Biological  Survey  of  the 
Lakes  of  South  Dakota.     By  Wm.  II.  Over  and  Edw.  P.  Churchill. 

Circular  No.  26 — Sand  and  Gravel  Deposits  of  Minnehaha  County. 

Circular  No.  27 — The  Possibilities  of  Oil  in  Western  Carson  County.  By. 
Wm.  L.  Russell. 

Circular  H — Sand  and  Gravel  DeiX)sits  of  Yankton  County.  By  E.  P.  Roth- 
rock. 

Biennial  Report  of  State  Geologist,  1924-26. 

Tennessee,  Dept.  of  Education,  Div.  of  Geology : 

Bulletin  .32-1-] — Coal  Losses  of  Tennessee.     By  .T.  J.  Forbes. 

Bulletin  ,3.3-A— The  Southern  Tenn.  Coal  Fields.     By  Wilbur  A.  Nelson. 

Bulletin  .3.3-C — The  Coals  and  Geology  of  the   Herbert  Domain.     By   Wilbur 

A.  Nelson. 
Bulletin  33-D — Geology  and  Mineral  Resources  of  the  Crossville  Quadrangle. 

By  Chas.  Butts  and  Will)ur  A.  Nelson. 
Bulletin  3(i — The  Valley  of  East  Tennessee;   the  Adjustment  of  Industry   to 
Natural  Environment.     By  Earl  C.  Case. 
Vermont — Report  of  State  (Jeologist  on  Mineral  Industries  and  Geology,  1925-26 

— l.^th  of  this  series,      (ieo.   H.  Perkins,   .State   (Jeologist. 
Washington — Third    Biennial    R(>port    of    Dept.    of    Conservation    and   Dev.    from 

April  1.  192.J  to  Sept.  30,  192().     By  Earl  J.  Barnes,  Dir. 
West  \'irginia — Grant  Counties.     Paleontology  of  Minerals. 
Canada,  Dept.  of  Mines,  Mines  Branch  : 

No.  032 — Bituminous    Sands    of    Northern    Alberta — Occurrences    and    Ecou. 

l'ossil)ilities.     By   S.  ('.   Ellis.     ToiK)graphical  ^laps  to  accompany. 
No.  (579 — Helium   in  Canada.     By   R.  T.   Elworthy. 
14th   Ed.   Catalogue  of  Mines  Branch  Publications. 
Summary   Report  1925,  Part  B,  (Jeological  Survey. 

Bulletin  No.  43.  Biological  Series  No.  11,  Mar.  22.  1926.     Victoria  Memorial 
Museum.     List  of  Mushrooms  and  otiier   Fleshy   Fungi  of  the  Ottawa   Dist. 
By  W.  S.  O'Dell. 
Bulletin   No.  211.3,  Part  C,  Summary   Report,  1925,  Geological  Survey. 
No.  G()9 — Investigations  of  Mineral   Resources  and  the  Alining  Industry,  1925. 
No.  670 — Investigations  in  Ore  Dressing  and  Metallurgy  (testing  and  research 

laboratories). 
No.  672 — Investigations  in  Ceramics  and  Road  Materials  (testing  and  research 

laboratories). 
No.  2()U'.i — Geological  Series  No.  3.     The  Iron  Ores  of  Canada,  British  Colum- 
bia and  Yukon.     By  G.  W.  Young. 
Nova  Scotia.   Report  on   the  Mines.   I!t2(i. 

Quebec,  Dept.  of  Colonization,  Jlines  and   Fisheries.     Preliminary   Statement   on 
Mineral  Production  During  1926. 
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Ontario : 

litillctin    No.   Vt() — rreliminary    H«'port    on    Mint-rul    Production    in    lOliO.      By 

W.  K.  UoRcrs  and  A.  ('.  YoiniK-     l><'i>t.  of  Min<-s. 
3.".ili  Animal  H<'i»ort  of  Ontario  Dept.  of  .Mim-s,  Vol.  XXXV.   I';.ii    II.  lifJG. 
Bulletin  No.  4(^— (lU'V.  Ed.,  l)«>e..  1})20>. 

Hydro    Klectrie    Development    for    Metal    Mines    of    Nortlurn    thitario.       By 
A.   U.  Webster,  iuspei-tor  of  mines. 
New  Zealand.   Dept.  of  Internal  Affairs.     r>i»th  Annual   Uei>orf   of  the   Doniiniou 
I..alKiralory.     By  J.  S.  Maclaurin. 

West  Australia  : 

GeoloRical   Survey   Bulletin    No.  SS — I'aleoud'loKi^'nl   Contriliulioiis   to  (leology 
of   Western    Australia.      Series    VII.    Nos.    XIII.    XIV.    XV.      By    Hex.    W. 
Bretnall,  F.  Chapman  and  Ludwif;  (Jlauert. 
(leolopieal    Survey    Bulletin    No.   !tl — The   Auriferous    Ix>de.s   of    the   Gibraltar 
Dist..  CoolKardie  Coldtield.      By   K.   U.    Freldtnianu. 
Bull,  do  la  Coniniission  (JecdoKique  <le  Finlande  No.  77.     By  J.  J.  Sederholm. 
Transvaal  ("hand>er  of  Mines.     Reports  of  Kxe<"Utive  (^ommittee,  (Jold  Producers' 

Coniniittee  and  Collieries  Committee  for  year  1'.I2(>. 
Hepubliea  Argentina  Ministerio  De  Agricultura  De  La  Naeion  rublieaeion  No.  23. 
Ceologia  Economiea  de  los  yacimientos  de  boratus  y  materiales  de  las  cereucas. 
I'ublicaeion  No.  24 — Contribution  al  conocuniento  de  los  Fenomenos  geofisicos 

at  mosferieos. 
Bulilicacion   Nos.  25  20^ — Condiciones  Geologicas. 

I'uidic.Mcion  No.  27 — .""lidire  Las  I'osibilidades  de  I'na  Industria  SetlerurRiea  en 
la  Uepublica  Argentina. 
The  Geology  and  Mineral  Besources  of  S<>u(h  Manehuria. 

Societies  and   Educational   Institutions. 

American    Minerjilogist,   .Tournal   of  the   Mineralogical    Society   of   .Vmerica.      Vol. 

XII.  N..S.  1.  ;?.  ];t27.     By  Walter  F.  Hum. 
Geographical   Ueview,  April,   1!I27. 

American  Institute  of  Mining  and  Metallurgical  Engineers: 

Vol.  CVI    LXXII.  inc..  1!I17   l!t2."..     t;«neral  Alphal>etical  and  Analytical  Index 
Transactions  of  the  Amer.  Inst,  of  Mining  iind  Metallnrgit-al  Engineers. 
Vol.  LXXIV — Transactions  of. 

Mining  and  Metallurgical  Society  of  America  : 

Bulletin   No.   1G2 — Reports  of  the  sul>-committees  on    Petroleum.   Chrome  and 
<  Graphite  in  connection  with  the  Committee  on  Foreign  and  Itomestic  Mining 
Policy.   Sei)t..  PJ2:i.     Vol.  XVI.  No.  H. 
Bulletin    No.   170 — Explorations   in    the   Gobi    Desert.    MayJtine,    11(24.      Vol. 

XVII,  No.  r.. 
Bulletin    No.   IKS — Stmlv   of   Mineral    Hesoun'cs   and    Ui'serves   Joint    Meeting 
with  A.  J.  M.  E.,  Feb.-Mar..   1!»27.     Vol.  XX.  No.  2. 
The    Institution    of    Mining    and    .Metaiiurtv.       .\o.    JCH.    Feb..    1!I27.      .\,,.    271. 
April.  lf»27. 
Bulletin  No.  270.  March.  Ilt27. 
Journal  of  the  Western   Society  of  F^ngineers,  Vol.  XXXII.  Nos.   1.  2.  3.   11>27. 
Proceedings  of  the  Engineers"  Society  of  Western  Pennsylvania.      Vol.  42.  No.  10, 

Jan.,  Ht27.     Vol.  42.  No.  S,  Nov..   lS»2r.. 
The  Canadian   Mining  and  Metallurgical   Bulletin. 
The  Canadian   Institute  of  Mining  and  Metallurgy. 
The  Canadian  Minitig  and  .Metallurgical   Bulletin  No.  ISO. 
The  Philippine  Journal  <if  Scienc-e.  N'oi.  .'{2.  .Nos.  1.  2.  3. 

The  Proci>«Mlings  of  the  .Vim-rican   Philoso))hical  S<K'iety.     Vol.  LX^^  1020.  No.  Ti. 
Pmccedings  of  Acadeinv  of  Natural   Sciences  of  Philadelphia.     Vol.   LXXVII, 
1026. 
P'sfados  .Vnidos  Mexicanos,  Esladistica   Nacional. 
Societara  de  Industria  Commercio  of  Trabajo  Boletin  del  Potroleo.     \'<»|.  XX  II  I. 

Enero  I)   1027,   No.   1. 
Uecords  of  the  .Viistralian   Museum.     V<d.  XV.  Nos.  4  and  r». 
Bulletin  of  the  «;e<d(.gical   Institution  of  the   I'niv.  of  I'prala.      H.  J.   Sjogren. 
Boletin  I>o  Museu  Nacional  I*o  Kio  De  Janeiro.     Vol.  II.  No.  3.  Sept..  102(i. 
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Estrailistica  Nacional  Revista   Qiiiuccnal.     Ano.   Ill,  50,  1027,   Fob.,  28.     Auo. 

III.  m.  1027,  Feb.  1.1. 
.Toiiriiiil  of  the  Faculty  of  Fugineering  Tokyo  Imperial  Univ.     Vol.  XVI,  No.  12. 
Eeonoinic  (ieology.     Vol.  XXII,  No.  2,  March  auti  April. 

Current  Magazines  on  File. 

For   the   convenience   of   persons   wishing   to   consult   the   technical 
magazines  in  the  roadiny:  room,  a  list  of  those  on  lile  is  appended: 

American  Petroleum  Institute,  New  York. 

Arcliitect  and  Engineer,  San  Francisco. 

Arizona  Mining  Journal,  Phoenix.  Arizona, 

Asbestos,  I'liiladelphia,  I'ennsylvania. 

Brick  and  Clay  Record,  Chicago. 

Bulletin,  Union  Oil  Co.,  Los  Angeles. 

California  Journal  of  Development,  San  Francisco. 

Cement,  Mill  and  Quarry,  Chicago,  Illinois. 

Chemical-Engineering  and  .Mining  Review,  Molbourno,  Australia. 

Engineering  and  Mining  Journal-Press,  New  York. 

E.xplosives  Engineer,  Wilmington,  Del. 

Financial  Insurance  News,  Eos  Angeles,  California. 

Graphite,  Jersey  City. 

Journal  of  Electricity  and  Western  Industry,  San  Francisco. 

Metallurgical  and  Chemical  Engineering,  New  York. 

Mine  and  Quarry,  Chicago. 

Mining  and  Engineering  Record,  Vancouver,  B.  C. 

Mining  and  Oil  Bulletin.  IjOs  Angeles. 

Oil  Age,  IjOS  Angeles. 

Oil   and   (Jas  .Tournal,  Tulsa.  Oklahoma. 

Oil  and  Gas  News,  Kansas  City. 

Oil    News.   (Jalesl)urg,    Illinois. 

tjiidom.   New   York. 

Oil,  Paint  and  Drug  Reporter,  New  York. 

Oil  Trade  Journal,  New  York. 

Oil  Weekly.  Houston.  Texas. 

Petroleum  Age,  New  York. 

Petroleum    Record.   Los  Angeles. 

Petroleum  World,  Los  Angeles. 

Queensland  Government  INIining  Journal,   Brisbane,  Australia. 

Rock  Products,  Chicago,   Illinois. 

Safety  News,  Industrial  Accident  Commission.  San  Francisco. 

Salt  Lake  Mining  Review,  Salt  I^ake  City,  Utah. 

Southwest  Builder  and  Contractor.  Los  Angeles 

Standard  Oil   Bulletin,  San   Francisco. 

Stone,  New  York. 

The   Record,  Associated  Oil  Company,  San   Francisco. 

Through  the  Ages,  Baltimore. 

Newspapers. 

The  following  papers  are  received  and  kept  on  file  in  the  library: 

Amador  Dispatch,   Jackson.   Cal. 

Arkan.sas  Oil  and   Mineral  News,  Hot  Springs  National   Park    (Arkansas). 

Barstow  Printer.  Barstow,  Cal. 

BIythe  Herald.  BIytlie.  Cal. 

Briilgeport   Chronicle-Union,   Bridgeport,   Mono   Co.,   Cal 

Calaveras  Prospect,  San  Andrea.s,  Cal. 

California   Oil    World.   Los   Angeles.  Cal. 

Cloverdale  Reveille,  Cloverdale,  Cal. 

Colusa   Daily  Sun,  Colusa.  Cal. 

Daily  Commercial  News,  San  Francisco.  Cal. 

Daily  Midway  Driller.  Taft,  Cal. 

Del  Norte  Triplicate.  Crescent  City,  Cil. 

Exeter  Sun,  Exeter,  Cal. 
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Gateway  (Jazette,  Hpaiimoiit,  Ca\. 
Goldficld  News,  (JoliKu'liI,   Nevada. 
(Jiicnieville  Times,  (iiiernevillf,  Cal. 
Ilealdslnirp  KiitfTprise.   llealds^iirff,  Cal. 
Ilunilioldt   Slaiidard.   lOiiroka,  Cal. 
Inyo   Iiidt'peiidfiit,   Independence,   Cal. 
Inyo  UeRister,  Hisliop,  Cal. 
lone  ^'aliey  Kcho,  lone,  Cal. 
Lake  (bounty   Hee.   Lakoport,  Cal. 
.Miniti);  and   Financial    Record,   Denver,  Colo. 
Mining  Topics,  San  Francisco.  Cal. 
Mountain   Democrat,   I'lacerville,  Cal. 
Mountain    Messenger,   Downieville,  Cal. 
Nevada  City  NuKKet,  Nevada  City.  Cal. 
Nevada  Mining  I'ress,  Reno,   Nevada. 
Oatman  .Mining  News,  Oatman,  Arizona. 
Oregon  Observer,  Grants  Tass,  Oregon. 
Oroville  Daily  Register,  Oroville,  Cal. 
Petroleum  Reporter,  Taft,  Cal. 
I'lacer   Herald.   Auburn,   Cal. 
I'lumas   Iiidei)etid('nt,  Quincy.  Cal. 
riumas   National   HuIIetin,  Quincy.  Cal. 
Randsburg  Times,  Randsburg,  Cal. 
San  Diego  News,  San  Diego.  Cal. 
Shasta   Courier,  Redding,  Cal. 
Siskiyou  News,  Yreka,  Cal. 
Stockton   Record.  Stockton,  Cal. 
Tuolumne  Prospector.  Tuolumne.  Cal. 
N'entura  Daily  I'ost,  \'enturn,  Cal. 
Weekly  Trinity  Journal.   Weaverville,  Cal. 
Western  Sentinel.  I'fna   .Mills.  Cal. 
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PRODUCERS   AND    CONSUMERS.  '2.V.\ 

PRODUCERS  AND  CONSUMERS. 

The  producer  and  consumer  of  mineral  products  are  mutually 
dependent  upon  each  other  for  their  prosperity,  and  one  of  the  most 
direct  aids  rendered  by  the  Bureau  to  the  mining  industry  in  the  past 
has  been  that  of  bringing  producers  and  consumers  into  direct  touch 
with  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

When  the  publication  of  Mining  in  California  was  on  a  monthly 
basis,  current  inquiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  quarterly  publication  of  Mining  in  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  'Commercial  Mineral  Notes.' 
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EMPLOYMENT  SERVICE. 

Following  the  establishment  of  the  Mining  Division  branch  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefly  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  'positions  open'  are  received,  the 
names  and  addresses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Tcleplione  and  telegraphic  communications  are  also  given  immediate 
attention. 

The  Bureau  registers  technical  men,  or  those  qualified  for  supervisory 
positions,  and  vacancies  of  like  nature,  only,  as  no  attempt  will  be  made 
to  supply  common  mine  and  mill  labor. 

A  list  of  current  applications  for  positions  and  'positions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  address  correspondincr  to  any  number  will  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations may  be  filed  with  an  application,  but  copies  only  should  be 
sent  to  the  Bureau,  to  avoid  possible  lass.  Registration  cards  for  the 
use  of  both  prospective  employers  and  employees  may  be  obtained  at 
any  office  of  the  Bureau  upon  request,  and  a  cordial  invitation  is 
extended  to  the  industry  to  make  free  use  of  the  facilities  afforded. 

POSITIONS    WANTED, 

51-."»  Mine  .\cooiintaiit.  Twolvo  .vonrs  oxiM»ri<'nro  timp-ko(»pin(;,  cost  shoot  work, 
etc..  for  largp  copper  mining  company,  coupled  with  knowledge  of  actual 
mine  work.     Age  54.     Married.     References.     Salary  wanted,  ?1I50  to  start. 
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PUBLICATIONS  OF  THE  CALIFORNIA  STATE 
MINING  BUREAU. 

During  the  past  forty-four  years,  in  carrying  out  the  provisions  of 
the  organic  act  creating  the  California  State  IMining  Bureau,  there 
have  been  published  many  reports,  bulletins  and  maps  which  go  to  make 
up  a  library  of  detailed  information  on  the  mineral  industry  of  the 
state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  Bureau's 
offices  in  the  Ferry  Building,  San  Francisco;  New  Orpheum  Building, 
Los  Angeles;  Chamber  of  Commerce  Building,  Sacramento;  Santa 
Maria;  Santa  Paula;  Coalinga;  Taft;  Bakersfield.  They  may  also  be 
found  in  many  public,  private  and  technical  libraries  in  California 
and  other  states,  and  foreign  countries. 

A  catalog  of  all  publications  of  the  Bureau,  from  1880  to  1917, 
giving  a  .synopsis  of  their  contents,  is  issued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  offices 
of  the  State  Mining  Bureau  and  enclosing  the  requisite  amount  in  the 
case  of  publications  that  have  a  list  price.  The  Bureau  is  authorized 
to  receive  only  coin,  stamps  or  money  orders,  and  it  will  be  appreciated 
if  remittance  is  made  in  this  manner  rather  than  by  personal  cheek. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Money  orders  should  be  made  payable  to  the  State  Mining 
Bureau. 

REPORTS. 

Asterisks  (••)  Indicate  the  publication  Is  out  of  print. 

Price 

•♦First   Annual   Report  of  the  State  Mineralogist,   1880,  43  pp.     Henry   G. 

Hanks 

••Second  Annua!  Report  of  the  State  Mineralogist,  1882,  514  pp.,  4  illustra- 
tions, 1  map.     Henry  G.  Hanks 

••Third  Annual  Report  of  the  State  Mineralogist,  18S3,  111  pp.,  21  illustra- 
tions.     Henry    G.    Hanks 

••Fourth  Annual  Rpport  of  the  State  Mineralogist.  1884,  410  pp.,  7  illustra- 
tions.     Henry    G.    Hanks 

••Fifth  Annual  Report  of  the  State  Mineralogist,  ISS.'^,  234  pp..  15  illustra- 
tions, 1  geological   map.     Henry  G.  Hanks 

••Sixth  Annual   Report  of  the  State  Mineralogist,  Part  I,  1886,  145  pp.,  3 

illustrations.  1  map.     Henry  G.  Hanks 

••Part  H,  ISST,  222  pp.,  36  illustrations.     Willian>  Irelnn,  Jr 

••Seventh  Annual  Report  of  the  State  Mineralogist,  1887,  315  pp.     William 

Irelan,  Jr.   

••Eighth  Annual  Report  of  the  State  Mineralogist,  1888,  048  pp.,  122  illustra- 
tions.     William   Irelan,  Jr 

♦•Ninth  Annual  Ropoir  ;'  the  State  Mineralogist,  1889,  352  pp.,  57  illustra- 
tions, 2   maps.      William    Irelan.   Jr 

••Tenth  Annual  Report  of  the  State  Mineralogist,  1890,  983  pp.,  179  illustra- 
tions, 10  maps.     ^Villiam   Irelan,  Jr 
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REPORTS— Continued. 

Asterisks  (**)  Indicate  the  publication  Is  out  of  print. 

Price 
Eleventh    Report    (First   Hiennial)    of  the   State   MlnernJOKist.   for   tlie   two 
years   etnlioK    September   15,    ISO'-',   G12    pp.,    73   illustnitious,   4    maps. 

William   Irelaii,  Jr $1.00 

••Twelfth   Report    (Second  Biennial)   of  the  State  Mineralogist,  for  the  two 
years  endinp   September   15,   1804,  541    pp.,   101    illustrations.  5  maps. 

J.  J.  Crawford : 

••Thirteenth   Report   (Third  Biennial)  of  the  State  .MineraloBi.«rt,  for  the  two 
years   ending    September    15,    189G,    720   pp.,    93   illustrations,    1    map. 

J.  J.  Crawford 

Chapters    of    the    State    Mineralogist's    Report,    Biennial    Period,    1913-1914, 

Fletcher  Hamilton  : 
••Mines  and  Mineral  Resources,  Amador,  Calaveras  and  Tuolumne  Counties, 

172    |ip.,    paper 

Mines  anil  Mineral   Re.sonrces,  Colu.so.  (Jlenn,   Lake,  Marin,  Napa,  Solano, 

Sonoma  and  Yolo  Counties,  208  pj)..  paper .TiO 

Mines    and     Mineral     Rc-^onrces,    Del     Norte,     Humboldt,    and     Mendocino 

Coiintifs,   59   pp.,   paper .25 

••Mines   and    Mineral    Resources,    Fresno,    Kern,    Kings,    Madera,    Mariposa, 

Merced,  San  .Toaquin  and  Stanislaus  Counties,  220  pages,  paper 

Mines    and    Mineral     Resources    of    Im|)erial     and     San     Diego    Countie.x, 

113   p|).,    paper .S.'S 

••Mines    and    Mineral    Resources,    Shasta,    Siskiyou    and    Trinity    Counties, 

ISO    pp..   paper 

••Fourteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1913- 
1914.  Fletcher  Hamilton,  1915: 
A  (Jeneral  Report  on  the  .Mines  and  Mineral  Resources  of  .\mador,  Cala- 
veras, Tuolumne,  Colusa.  (!l<>nn,  I>ake.  .Marin,  Napa,  .Solano.  Sonoma, 
Yolo.  Del  Norte,  Humboldt,  Mendocino.  Fresno,  Kern.  Kings,  Madera, 
MarifKJsa.  Merced,  San  .Toariuin,  Stanislaus,  San  Diego.  Imperial, 
Shasta,    Siskiyou,    and    Trinity    Counties,    974    pp.,    275    illustrations. 

cloth     

Chapters    of    the    State    Minerologist's    Report,    Biennial    Period,    igi.VlOK). 

Fletcher  Hainilldti  : 
••Mines  and   .Mineral   Resources,  Alpine,   Inyo  and   Mono  Counties,    170  pp.. 

paper    

••Mines  and  Mineral  Resources,  Butte,  Lassen,  Modoc,  Sutter,  and  Tehama 

Counties,    91    pp.,    paper 

Mine.s  and   Mineral    Resources,   El    Dorado,   Placer,   Sacramento,  and   Yuba 

Counties.    198   pp.,    paper .(Vi 

Mines   and    Mineral    Resources,    Monterey,    San    Benito.   San    Luis   Obispo, 

Santa  Barbara,  and  Ventura  Ounties,  1S3  pp.,  paper .0.% 

Mines  and  .Mineral  Resources,  TiOS  Angeles,  Orange,  and  Riverside  Counties. 

130    pp.,    paper .50 

••Mines  and  Mineral  Resources,  San  Bernardino  and  Tulnre  Counties,  186  pp., 

paper    

••Fifteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1915- 
]U\n.  Fletcher  llninilton.  1917: 
.\  (Jeneral  Rejiort  on  the  Mines  and  Mineral  Resources  of  Alpine.  In.vo, 
Mono,  Hutte,  Lassen,  Modoc,  Sutter,  'I'l'linina,  I'lm-or,  Sacr.'iinenio, 
Yuba,  Los  .\ngeles.  Orange.  Riverside.  San  lienilo,  San  F.iiis  Oliispo. 
Sania  l?arl>ara.  \'entnra,  San  Bernardino  and  Tulare  Counties,  91K)  pp., 

413  illustrations,  cloth 

Chapters  of  the  State  Mineralogist's  Report,  Biennial  Period  1917-191^. 
Fletcher  Hamilton  : 

Mines  and  Mineral  Resources  of  Nevada  County,  270  pp.,  paper .7.% 

Mini's  and  Mineral   Resources  of  Pliinia.s  County,  l^'^  t'P-.  pnper _ ..VI 

Mines  and  Mineral   R»'sources  of  Siorra  County.    144  jip..  pa|)er ..10 

Seventeenth    Report    of    the    .State    Mineralogist.    1920.    Mining    in    California 

during  1920.  Fletcher  Hamilton:  .102  pp..  71  illii«tr'««ions.  cloth.. 1.75 

Eifbteentb  Report  of  the  State  Mineralogist.  1922.  Mining  in  California, 
Fletcher  Hamilton.  Chapters  published  monthly  l>i-girining  with  .lan- 
uary,    1022: 
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Asterisks  (••)  indicate  the  publication  is  out  of  print.  Price 

•♦January,  **Fel)ruary,   Mnrcli,  .\pril,  May,  June,  July,  August,  September, 

Octol)er,  November,   December,   1922 Free 

Chapters  of  Nineteenth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 
Fletcher   Hamilton   and    Lloj'd    L.   Root.     January,   February,   March, 

September,   1923   Free 

Chapters  of  Twentieth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 
Lloyd  L.  Root.     Published  quarterly.     January,  April,  July,  October, 

1924,  per  copy $0.25 

Chapters    of    Twenty-first    Report    of    the    State    Mineralogist,    'Mining    in 
California,'   Lloyd   L.   Root.     Published  quarterly. 
January,  192.J,  Mines  and  Mineral  Resources  of  Sacramento,  Monterey  and 

Orange    counties .25 

April,    1925,    Mines    and    Mineral    Resources    of    Calaveras,    Merced,    San 

Joaquin,   Stanislaus  and   Ventura  counties .25 

July,  1925,  Mines  and  Mineral  Resources  of  Del  Norte,  Humboldt  and  San 

Diego   counties   .25 

October,  1925,  Mines  and  Mineral  Resources  of  Siskiyou,  San  Luis  Obispo 

and    Santa    Barbara    counties .25 

Subscription,  $1.00  in  advance  (by  calendar  year,  only). 
Chapters    of   Twenty-second    Report   of   the    State    Mineralogist,    'Mining    in 
California,'  Lloyd  L.  Root.     Published  quarterly. 
January,  192G,   Mines  and   Mineral   Resources  of  Trinity  and   Santa  Cruz 

counties     .25 

April,  1926,  Mines  and  Mineral  Resources  of  Shasta,  San  Benito  and  Impe- 
rial counties .25 

July,  1920.  Mines  and  Mineral  Resources  of  Marin  and  Sonoma  Counties .25 

October.  l'.>'_'t>.  .Mines  and  .Mini'ral  Resource.s  of  El  Dorado  and  Inyo  counties         .25 
Chapters  of  Twenty-third  Report  of  the  State  Mineralogist,  'Mining  in  Cali- 
fornia.' Lloyd  L.  Root.     Published  quarterly. 
January.   1927,    Mines   and   Mineral    Resources  of   Contra   Costa    County ; 

Santa  Cataliua  Island .25 

Chapters  of  State  Oil  and  Gas  Supervisor's  Report: 

Sumnwry  of  Operations — California  Oil  Fields,  July,  1918,  to  March,  1919 

(one  volume)    Free 

Summary  of  Operations — California  Oil  Fields.     Published  monthly,  begin- 
ning April,  1919 : 
••April,  **.May,  June,  ♦♦July,  ♦♦August,  ♦♦September,  ♦♦October,  November, 

♦♦December,  1919 Free 

January,  February,  March,  .\pril,  ♦♦May,  June,  July,  ♦♦August,  September, 

October.    November,   December,  1920 Free 

January,    ♦♦February,    ♦♦March,    ♦♦April,    May,    June,    ♦♦July,    August, 

♦♦Sei)tember,  ♦♦October,  ♦♦November,  ♦♦December,  1921 Free 

January.    February.    March,    April,   May.   June,   July,    August,    September, 

October,   November,   December.  1022 Free 

January,    February,    March,   April,    May,   June,   July,   August,    September, 

October,   November,  December,  1923 Free 

January,    February,    March,    April,    May,   June,   July,    August,    September, 

October.    November,    December,    1924 Free 

January,    February,    March,    April,    May,    June,    July,    August,    September, 

October,  November,  December,  1925 Free 

January.    February,    March,   April,    May,   June,   July,   August,    September, 

October,  NovcmlxT,  December,  1926 Free 

BULLETINS. 
Asterisks    (••)    Indicate    the    publication    Is   out   of   print. 

♦♦Bulletin  No.  1.     A    Inscription    of   Some    Desiccated    Human    Renwins,   by 

Winslow  Anderson.     18SS,  41  pp.,  6  illustrations 

♦♦Bulletin  No.  2.  -Methods  of  Mine  Timbering,  by  W.  H.  Storms.  1894, 
.">8  pp.,  T"»  illustrations 

•♦Bulletin   No.  3.     Gas  and  Petroleum  Yielding  Formations  of  CenlrnI  Valley 

of  California,  by  \V.  L.  Watts.     1894,  KX)  pp.,  13  illustrations,  4  maps.     
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•Bulletin    No.  4.     Calalocue  of  Cuiifornian    Fossils,   |jy   J.   <J.  Cooper,    IS'.M, 

"ili  pp.,  I!"  illustrations.     (I'art  I   was  published  io  the  Seventh  Annual 

llenort  of  the  State  MineraloKi.st,  1SS7.) 

•Hulletin   No.  5.     The  Cyanide  I'roceRS,  1894,  by  Dr.  A.  Scheidel.     140  pp., 

4t;  illustrations 

Bulletin   No.  0.     California   Gold   Mill    I'mctices.    lS9r>,   by    K.   B.    rreslon. 

85  pp.,  46  illustrations $0.50 

•Bulletin   No.  7.     Mineral    I'rodiictiori    of    California,    by    Counties    for    the 

year  1S1)4,  by  Charles  (I.  Yale.     Taliulnled  sheet 

•Bulletin    .No.  S.      .Mineral    rroiliietion    of    Califurniii,    by    Counties    for    the 

year  lS!ir>.  by  Charles  (J.  Yale.     Tabulaied  sheet 

•Bulletin    No.    9.     Mine    Drainage,   Pumps,   etc.,    by    Hans   C.    Belir.      189(5, 

210  pp.,  2fXj  illustrations 

•Bulletin   No.   10.     A  biblioRraphy  Relating;  to  the  Geolof:y,  Pnlnwntolosy  and 

Mineral  Resources  of  California,  by  .Vnthony  W.  VoRdos.     1S1K5,  121  pp.     

•Bulletin  No.  11.     Oil  and  (las  Yielding  l''orinations  of  Los  Anceles,  N'entura 

and   Santa  Barbara  counties,  by   W.  L.  Watts.     1897,  94  pp.,  0  ma|)8, 

.'■{1    illustrations   

•Bulletin  No.  12.     Mineral  Production  of  California,  by  Counties  for  189(1, 

by  Charles  (J.  Yale.     Tabulated  sheet 

•Bulletin   No.   I.'i.     .Mineral  Production  of  California,  by  Counties  for  1897, 

by  Charles  G.  Yale.     Tabulated  sheet 

•Bulletin   No.   14.     .Mineral   Production  of  California,  by  Counties  for  1898, 

by  Charles  G.   Y'ale 

•Bulletin    No.    ir>.      Map   of  Oil   City   Fields,   Fresno  County,   by  John   H. 

-Means.      1S99    

•Bulletin   No.  KI.     The  Genesis  of  Petroleum  and  Aspbaltum  in  California, 

by  A.  S.  Cooper.     1S99,  39  pii..  29  illustrations 

•Bulletin   No.  17.     Mineral  Production  of  California,  by  Counties  for   1899, 

by  Charles  G.  Y'ale.     Tabulated  sheet 

•Bulletin    No.    IS.      Mother  I.ode   Region   of  California,   by   W.    II.   Storms. 

19(X).   ir>4   pp.,  49   illustrations 

•Bulletin  No.  19.     Oil  and  Gas  Yielding  Formations  of  California,  by  W.  L. 

Wafts.     19(X),  '2'M'i  pp.,  (iO  illustrations,  S  maps 

•Bulletin   No.  20.     Synopsis  of  General  Report  of  State  Mining  Bureau,  by 

W.   li.  Watts.     1901,  21    pp.     This  bulletin  contains  a  brief  stati-ment 

of  the  progre.ss  of  the  mineral  industry  in  California  for  the  four  years 

ending  December,   1S99 

•Bulletin  No.  21.     .Mineral  Production  of  California  by  Counties,  by  Charles 

G.  Yale.     1900.     Tabulated  sheet _—     

•Bulletin  No.  22.     Mineral  Production  of  California  for  Fourteen  Years,  by 

Charles  C.  Yale.     1900.     Tabulated  sheet 

Bulletin    No.  23.     The  Copper  Resources  of  Olifomia,  by   P.   C.    DuRois. 

V.  M.  Anderson.  .7.   II.  Tibbits  and  G.  A.  T\vee<ly.     1902,  282  pp.,  (» 

illustrations,  and  9  maps .50 

•Bulletin  No.  24.     The  S.iline  Deposits  of  California,  by  Q.  E.  Bailey.     1002, 

21(5  pp.,  99  illustrations,  .'>  maps 

•Bulletin   No.  2r».     Mineral  Production  of  California,  by  Counties,  for  1901, 

by  Charles  G.  Yale.     Tabulated  sheet 

•Bulletin    No.   2(5.      Mineral    Production   of  California    for  the   past   Fifteen 

Years,  by  Charles  G.  Yale.     11X12.     Tabulated  sheet 

•Bulletin    No.    27.     The    Quicksilver    Resources    of    California,    by    William 

Forslner,     1903,  273  pp..  144  illustrations.  8  maps 

•Bulletin    No.  28.     Mineral   Production  of  California,   for   1902,  by   Charles 

(J.   Yale.     Tabulated  sheet ' 

•Bulletin    No.  29.     Mineral   Production  of  California  for  Sixteen   Years,  by 

Charles  G.   Yale.      1'to:?.     Tabulated   sheet 

•Bulletin   .\o.  30.     Bibliography  Relating  to  the  (?eology,  Paliponfology.  and 

Mineral  Resources  of  California,  by  A.  W.  Vogdes.     190.3,  290  pp 

•Bulletin    No.   31.      Chemical    Analyses   of  California    Petroleum,   by    H.   N. 

Cooper.      1904.     Tabulated   sheet 

•Bulletin  No.  32.     Production  and  I'se  of  Petroleum  in  California,  by  Paul 

W.  Prutzman.     1904.  2.30  pp..  110  illustrations,  14  maps 
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Price 
letin  No.  33.     Mineral  rrodnction  of  California,  by  Counties,  for  1903, 

bv    Charles   G.    Yale.     Tabulated    sheet 

letin    No.  34.     Mineral    Production  of  California   for   Seventeen   Years, 

by  Charles  G.  Yale.     1904.     Tabulated  sheet 

letin   No.  ST*.     Mines  and   Minerals  of  California,  by  Charles  G.   Yale. 

1904,  55  pp.,  20  county  maps.     Relief  map  of  California 

letin   No.  3G.     Gold   Dredging  in  California,  by  J.  E.   Doolittle.     1905, 

1120  pp..  <!<)  illustrations.  3  maps 

letin   No.  37.     Gems.  Jewelers'   Materials,  and  Ornamental   Stones  of 

California,  by  George  F.  Kunz.     1905.  1G8  pp.,  54  illustrations 

letiu    No.  3S.      Structural   and    Industrial    Materials   of  California,    by 

Wm.  Forstner,  T.  C.  Hopkins,  C.  Naramore  and   L.  H.  Eddy.     1906, 

412  pp.,  150  illustrations,  1  map 

letin  No.  39.     Mineral  Production  of  California,  by  Counties,  for  1904, 

by  Charles  G.  Yale.     Tabulated  sheet 

letin    No.   40.      Mineral    Production   of   California   for    Eighteen    Years, 

by  Charles  G.  Yale.     1905.     Tabulated  sheet 

letin  No.  41.     Mines  and  Minerals  of  California,  for  1904,  by  Charles 

G.  Yale.     1905,  54  pp.,  20  county  maps 

letin  No.  42.     Mineral  Production  of  California,  by  Counties,  1905,  by 

Charles  G.  Yale.     Tabulated  sheet 

letin    No.   43.      Mineral    Production   of  California   for   Nineteen    Years, 

by  Charles  G.  Yale.    Tabulated  sheet 

letin   No.  44.     California  Mines  and  Minerals  for  1905,  by  Charles  G. 

Yale.     1907,  31  pp.,  20  county  maps 

letin  No.  45.     Auriferous  Black  Sands  of  California,  by  J.  A.  Edman. 

1907.     10  pp 

letin   No.  46.     General   Inde.x  of  Publications  of  the  California   State 

Minine  Bureau,  by  Charles  G.  Yale.     1907.  54  pp $0.30 

letin   No.   47.     Mineral   Production   of   California,   by   Counties,   1906, 

by  Charles  G.  Yale.     Tabulated  sheet 

letin    No.    4S.      Mineral    Production    of   California    for   Twenty    Years. 

1906,  by  Charles  G.  Yale 

letin  No.  49.     Mines  and   Minerals  of  California  for  1906,  by  Charles 

G.   Yale.     34   pp 

letin  No.  50.     The  Copper  Resources  of  California,  1908,  by  A.  Ilaus- 

mann,  J.  Kruttschnitt,  Jr.,  W.  E.  Thome  and  J.  A.  Edman,  366  pp., 

74  illustrations.      (Revised  edition.) 1.00 

letin   No.  51.     Mineral  Production  of  California,  by  Counties,  1907,  by 

I).   II.  Walker.     Tabulated  sheet 

letin  No.  52.     Mineral  Production  of  California  for  Twenty-one  Years, 

1907,  by  D.  H.  Walker.     Tabulated  sheet 

letin  No.  5.3.     Mineral   Production  of  California  for  1907,  with  County 

Maps,  by  D.  11.  Walker,  62  pp 

letin  No.  .54.     Mineral  Production  of  California,  by  Counties,  by  D.  H. 

Walker,  190S.     Tabulated  sheet 

letin  No.  55.     Mineral   Production  of  California  for  Twenty-two  Years, 

by  D.  n.  Walker,  1908.     Tabulated  sheet 

letin    No.   56.      Mineral    Production    for   1908,   with   County   Maps   and 

Mining  Laws  of  California,  by  I).  II.  Walker.     78  pp 

letin    No.   57.     Gold    Dredginfr    in   California,   by    W.    B.    Winston   and 

Chas.  Janin.     1910,  312  pp.,  2.39  illustrations  and  10  maps 

letin   No.  58.     Mineral  Prodnciion  of  California,  bv  Counties,  by  D.  11. 

Walker.  1909.     Tabulated  sheet 1 

letin  No.  .59.     Mineral  Production  of  California  for  Twenty-three  Years, 

by  n.  II.  Walker,  1900.     Tabulated  sheet 

letin   No.  60.     Mineral   Production   for  1909,  County  Mans  and  Mining 

Laws  of  California,  by  D.  II.  Walker.     94  pp 

letin  No.  61.     Mineral  Production  of  California,  by  Counties  for  1910, 

by  D.  II.  Walker.     Tabulated  sheet 

letin  No.  62.     .Mineral  Production  of  California  for  Twenty-four  Years, 

by  D.  H.  Walker,  1910.     Tabulated  sheet 
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Asterisks  (**)  Indicate  the  publication  Is  out  of  print.  Price 

••Bulletin   No.  (;3.     Petroleum   in   Southern   California,  by   P.   W.  Prutzman. 

1912,  430  pp.,  41  illustrations,  6  maps 

••Bulletin    No.  ()4.      Mineral  Production  for  1911,  by  E.  S.  Boaiich.     49  pp.__      

••Bulletin   No.  O't.     Mineral  Production  for  1912,  by  E.  S.  Boaiich.       M  pp...     

••Bulletin   No.  GO.     Mining  Laws  of  the  United  States  and  California.     1914, 

sn  pp. • 

••Bulletin    No.    67.      Minerals   of   California,    bj    Arthur    S.    Eakle.      1014, 

22r>  pp.  

••Bulletin   No.   G8.     Mineral    Production    for  1913.   with   County   Maps  and 

Mining  Laws,  by  E.  S.  Boaiich.     IGO  pp 

••Bulletin    No.   09.     Petroleum    Industry  of   California,    with   Folio  of   Maps 
(18  by  22),  by  U.   P.  McLaughlin  and  C.  A.   Waring.     1914.  519  pp., 

13  illustrations,  S3  figs.     (IS  plates  in  accompanying  folio.] 

••Bulletin    No.    70.     Mineral    Production    for    1914,    with   County    Maps   and 

Mining    Laws.     184    pp 

••Bulletin    No.    71.     Mineral    Production    for    191,'>,    with   County    Maps   and 

Mining  Laws,  by  Walter  W.  Bradley.     193  pp.,  4  illustrations 

Bulletin   No.  72.     The  (Geologic  Formations  of  California,  by  Jam"s  Perrin 

Smith.      1910,    47    pp $0J25 

Ueconnai.ssnnoe  (ieologir  Map    (of  which.   Bulletin  72  is  explanatory),  iu  23 

colors.      Scale:    1    inch  =  12   niibs.      Mounted 2f/) 

••Bulletin    No.   73.     First   Annual    Report   of  the   State  Oil   and  Gas  Super- 
visor of  California,  for  the  fiscal  year  191.>-1G,  by  R.  P.  McLaughlin. 

27S  pp.,  20  illustrations 

Bulletin  No.  74.     Mineral   Production  of  California  in  1916,  with  County 

.Maps,  by  Walter  W.  Bradley.     179  pp.,  12  illustrations Free 

••Bulletin  No.  7.^.     United  States  and  California  Mining  Laws,  1917.     115  pp., 

paper 

Bulletin   No.  70.     Manganese  and  Chromium  in  California,  by  Walter  W. 
Bradley,    Emile    Iluguenin,    C.    A.    Ivogan,    W.    B.    Tucker    and    C.    A. 

Waring,  1918.    248  pp.,  51  illustrations.  5  maps,  paper .50 

Bulletin    No.    77.     Catalogue   of    Publications    of   California    State    Mining 

Bureau.  18S0-1917,  by  E.  S.  Boaiich.     44  pp..  paper Fr.  ■ 

Bulletin    No.   78.     Quicksilver   Resources  of  California,  with  a   Section  on 
.Metallurgy  and   Ore-Dressing,  by   Walter  W.   Bradley,  1918.     3S9  pp., 

77  photographs  and  42  plates   (colored  and  line  cuts),  cloth 1.50 

Bulletin   No.  79.     NLagncsite    in    California,    by    Walter    W.    Bradley,    1925, 

147  pp..  02  photographs,   11    line  cuts  and    mai)s,  cloth 1.00 

Bulletin    No.    80.     Tungsten,    Molybdenum    and    Vanadium    in    Oilifornia. 

(In    preparation.)    

Bulletin    No.  SI.     Foothill  Copper  Belt  of  California.     (In  preparation.) 

••Bulletin   No.  82.     Second   .\nnual   Report  of  the  State  Oil  and  Gas  Super- 
visor, for  the  fiscal  year  191(>-19]7,  by  R.  P.  McLaughlin,  1918.    412  pp.. 

31    illustrations,   cloth 

Bulletin    No.   8.3.     California    .Mineral    Production    for   1917,   with    Cotinty 

.Maps,  by  Walter  W.   Bradley.     179  pp.,  paper Free 

••Bulletin    No.   84.     Third   .\nnual    Report   of  the  State  Oil   and   Gas   Super- 
visor,   for    the    fiscal    year    1917-191S,    by    R.    P.    Mrl>aughlin,    1918. 

017   pp.,  2S  illustrations,   cloth 

••Bulletin  No.  S."».     Platinum  and  Allied  Metals  in  California,  by  C.  A.  I/Ogan, 

1919.     10  photographs.  4  plates,  120  pp..  paper 

Bulletin    No.    S«5.     California    .Mineral    Production    for    1918,   with    County 

.Maps,  by  Walter  W.  Bradley,   1919.     212  pp..  paper Free 

••Bulletin    No.  87.     Commercial   Minerals  of  California,  with   notes  on   their 
tises.    distribution,    properties,    ores,    field    tests,    and    preparation    for 

market,  by  W.  O.  Cnstello.  1920.     124  pp..  paper 

Bulletin    No.   88.     California    Mineral    Production    for   1919,    with    County 

.Maps,  by  Waller  W.  Bradley,  1920.     201   pp..  paper Free 

••Bulletin  No.  89.     Petroleum  Resources  of  California,  with  Special  Reference 
to   ITnproved    Areas,    by    I^awrence   Vander   Leek,    1921.      12   figures,   6 

photographs.  0  maps  in  pocket,  ISG  pp.,  cloth 

Bulletin    No.    90.     California    Mineral    Production    for   1920,    with    County 

.Maps,  by   Walter  W.  Bradley.  1921.     218  pp.,  paper Free 
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Bullotin  No.  01.     Minerals  of  California,  bv  Arthur  S.  Kakle,  1923,  328  pp., 

clotli  n.(H) 

Bulletin  No.  92.  Gold  Placers  of  California,  by  Chas.  S.  Haley.  1923.  167 
pp..  30  photographs  and  7  plates  (colored  and  Hue  cuts,  also  geologic 

iiiiipi,  cl.-ih   1.50 

Extra  copies  of  the  Geologic  Map    (in  4  colors) .50 

Bullotin    No.  O:?.     California  .Miiu'ral   Production   for  1022,   by   Walter   \V. 

Bradley,  1923,  188  pp..  paper Free 

Bulletin    No.  94.     California   .Mineral   Production   for  1923,  by   Walter  W. 

Bradley,    1924,    1G2    pp..    paper Free 

Bulletin  No.  95.  Geology  and  Ore  Deposits  of  the  Uandslnirg  Quadrangle, 
by  Carlton  ^.  Ilulin,  192."i.  152  pp..  49  photographs,  13  line  cuts. 
I    colored    geuiu>;if    map,    rioth 2.00 

Bulletin  No.  9G.     California  Mineral  Production  for  1924,  by  Walter  W. 

Bradley,  1!)25.     173  i)p.,  ijaper Free 

Bulletin  No.  97.     California  Mineral  Production  for  1925,  by  Walter  W. 

Bradley,   1920.     172   pp.,   paper Free 

PRELIMINARY    REPORTS. 

Asterisks   (**)   indicate  the  publication  is  out  of  print.    • 

♦•Preliminary  Report  No.  1.     Notes  on  Damage  by   Water  in  California  Oil 

Fields,  December,  1913.     By  R.  P.  McLaughlin.     4  pp 

••Preliminary  Report  No.  2.     Notes  on  Damage  by  Water  in  California  Oil 

Fields,  March,  1914.     By  R.  P.  McLaughlin.     4  pp 

Preliminary   Report   No.  3.     Manganese  and   Chromium,   1917.      By    E.   S. 

Boalich.     32  pp Free 

Preliminary    Report    No.   4.     Tungsten,    Molybdenum    and    Vanadium.     By 

E.  S.  Boalich  and  W.  O.  Castello,  1918.     34  pp.     Paper Free 

Preliminary  Report  No.  5.     Antimony,  Graphite,  Nickel,  Potash,  Strontium 

and  Tin.    By  E.  S.  Boalich  and  W.  O.  Castello,  1918.    44  pp.     Paper__     Free 
••Preliminary  Report  No.  6.     A  Review  of  Mining  in  California  During  1919. 

Fletcher  Hamilton,  1920.     43  pp.     Paper 

••Preliminary  Report  No.  7.  The  Clay  Industry  in  California.  By  E.  S. 
Boalich,  W.  O.  Castello,  E.  Iluguenin,  C.  A.  Logan,  and  W.  B.  Tucker, 

1920.  102  pp.     24  illustrations.     Paper 

••Preliminary    Report    No.    8.     .\    Review    of    Mining    in    California    During 

1921,  with   Notes  on  the  Outlook  for  1922.     Fletcher  Hamilton,  1922. 

68  pp.     Paper 

MISCELLANEOUS    PUBLICATIONS. 

Asterisks  (••)   Indicate  the  publication  Is  out  of  print. 

••First  Annual  Catalogue  of  the  State  Museum  of  California,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  during  the  year  ending  April  16, 
1S.S1.     3.-)0   pp 

••Catalogue  of  books,  maps,  lithographs,  photographs,  etc.,  in  the  library  of 

the  State  Mining  Bureau  at  San  Francisco,  May  15,  1.SS4.     19  pp 

••Catalogue  of  the  Stale  Museum  of  California.  Volume  II,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  April  10,  ISSl,  to  May  5, 
1884.     220  pp 

••Catalogue  of  the  State  Museum  of  California,  Volume  III,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  May  15,  1884,  to  March  31, 
1887.      195   pp 

••Catalogue  of  the  State  Museum  of  California,  Volume  IV,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  March  30,  1887,  to  August 
20,    1890.      201    pp 

••Catalogue  of  the  Library  of  the  California  State  Mining  Bureau,  September 

1.  1S92.     149  pp 

••Catalogue  of  West  North  American  and  Many  Foreign  Shells  with  Their 
Geographical  Ranges,  by  .1.  G.  Cooper.  Printed  for  the  State  .Mining 
Bureau,  April,  1894.. _-_ 

••Report  of  the  Board  of  Trustees  for  the  four  years  ending  September,  1900. 
1.')    pp.      Paper 
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A.sliiisks    i'*i    in.lii-.it.-   111.-  i>ubli(  .itiiiti   is  nul  <if  print.  Fase 
Rtilletiu.      Reconnaissance   of    the   Colorado    Desert    MiDing    District.      By 

Sieplicn  Rowers,  1901.     It)  pp.     2  illustrations.     Paper F'ree 

CominercinI    .Mineral    Notes.      A    tnontbly    mimeographed    sheet,    beginning 

April.  1923 _.  Fre« 

MAPS. 

Register  of  Mines  With  Maps. 

Asterisks   (••)    Indicate  out  of  print. 

••Register  of  Mines,  with   .Map,   .\mador  Count}' 

••Register  of  Mines,   with   Mnp,   Riitte  County 

••Register  of  Mines,   with   .Mn[).  Calaveras  County 

••Register  of   Mines,   with   Mii(),   l''l     Dorado    County 

••Register  of  Mines,   with   Map,   Inyo  County   

••Register  of  .Mines,   with   Mnp,   Kern    County     

••Register  of  .Miner,  with   -Map,   Lake  County   

••Register  of  .Mines,   with   Mnp,  Mnriposa   County 

••Reu'ister  of  Mines,   with   Map,   Nevada  County 

•♦Register  of  Mines,   with   Mnp,   I'lncer  County   

••Register  of   Mines,   with   Map.   Plumas     County     

••Register  of  Mines,  with   Map,   San    Bernardino   County   

••Regisrrr  of  .Mines,  with   .Map.  Snn   Diego  County 

Register  of  Mines,  with   Map,   Santa    Barbara    County    (IfKHJ) $0.25 

••Register  of  Mines,  with   -Mnp,  Shasta   County   

••Register  of  Mines,   with   Map,   Sierra    County    

••Register  of  .Mines,   with   Mnp,   Siskiyou    County   

••Register  of  .Mines,  with   Map,  Trinity    County    

••Register  of  Mines,   with   Mnp,  Tuolumne   County    

Register  of  Mines,   with   Map.   Yuba    County    (190.")) .25 

Register  of  Oil  Wells,  with  Map.  Los  Angeles  City   (1906) M 

OTHER    MAPS. 
Asterisks  (••)   Indicate  the  publication  Is  out  of  print. 

••Map  of  California,  Showing  Minernl  Deposits  (50x00  in.) 

••Map    of    Forest    Reserves    in    Cnlifnrnia 

••Mineral  nnd   Relief  Map  of  California 

••.Map  of  K\   Dorado  County,   Showing  Roundariea,   National   Forests 

••Map  of  Madera  County,  Showing  Boundaries,  National  Forests 

••Map  of  Placer   County,    Showing   Boundaries,    National    Forests 

••Map  of  Shasta   County.   Showing   Boundaries,    National   Forests 

••Map  of  Sierra   County,   Showing  Boundaries.   National   Forests 

••Map  of  Siskiyou  County,  Showing   Boundaries.  National   Forests 

••.Map  of  Tuolumne   County,    Showing   Boundaries,    National   Forests 

••Map  of   Mother    r.,ode    Rejioii 

••Map  of   Desert    Region    of   Southern    California 

Map  of  Minaret    District.    Madera    County .20 

Map  of  Copper  Deposits  in  California .05 

••Map  of  Calaveras  County    

••Map  of  Plumas  County 

••Map  of  Trinity    County    

••.Map  of  Tuolumne  County 

Geological  Map  of  Inyo  County.     Scale  1  inch  equals  4  miles .00 

Map  of  California  accompanying  Bulletin  No.  89,  showioK  generalized  classi- 
tication   of  land  with   regard   to  oil   possibilities.     Map  only,   without 

Bulletin    A5 

••Geological  Map  of  California,  1910.  Scale  1  inch  equals  12  miles.  As 
accurate  and  up-to-date  as  available  data  will  permit  as  regards  topog- 
raphy an<l  geography.  Shows  railroads,  highways,  post  offices  and  other 
towns.  First  geological  map  that  has  l)een  available  since  1S92,  and 
shows  geology  of  entire  state  as  no  other  map  does.     Geological  details 

lithographed    in   23  o«)l«>r8.      Mounted 

Topographic    Map   of    Sierra    Nevada   Gold    Belt,   showing   distribution    of 
auriferous  gravel.s.  accompanying  Bulletin   No.  92    (sold   singly).      In 

4   colors    .oO 


BUREAU   PUULRATIONS.  IX 

OIL    FIELD    MAPS. 

Price 

These    maps    are    revised    from    time    to    time    as    development    work 
advances  and  ownerships  change. 

Map  No.     1 — Sargent,  Santa  Clara  County $0.50 

Map  No.     2 — Santa  Maria,  including  Cat  Canyon  and  Los  Alamos .75 

Map   No.     .3 — Santa  Maria,  including  Casmalia  and  Lompoc .75 

Map  No.     4 — Whittier-Fullerton.    including    Olinda,    Brea    Canyon,    Puente 

Hills.  East  Coyote  and  Richfield .75 

Map  No.     5 — Whittier-Fullerton,     including     Whittier,     West    Coyote,     and 

Montebello .75 

Map  No.     6 — Salt  Lake,  Los  Angeles  County .75 

Map  No.     7 — Sunset  and  San  Emido  and  Kern  County .75 

Map  No.     8 — South  Midway  and  Buena  Vista  Hills,  Kern  County .75 

Map  No.     9 — North  Midway  and  McKittrick,  Kern  County .75 

Map  No.   10 — Belridge  and  McKittrick,  Kern  County .75 

Map  No.  11 — Lost  Hills  and  North  Belridge,  Kern  County .75 

Map  No.  12 — Devils    Den,   Kern  County .75 

Map  No.  13 — Kern  River.  Kern  County .75 

Mop  No.  14 — Coalinga,  Fresno  County 1.00 

Map  No.  15 — Elk  Hills,  Kern  County .75 

Map  No.  16 — Ventura-Ojai,  Ventura  County ,75 

Map  No.  17 — Santa  Paula-Sespe  Oil  Fields.  Ventura  County .75 

Map  No.  18— Piru-Simi-Newhall    Oil    Fields .75 

Map  No.  19 — Arroyo  Grande,  San  Luis  Obispo  County .75 

Map  No.  20— Long   Beach   Oil    Field 1.25 

Map  No.  21 — Portion  of  District  4,  Showing  Boundaries  of  Oil  Fields,  Kern 

and   Kings  counties .75 

Map  No.  22 — Portion    of    District   3,    Showing    Oil    Fields,    Santa    Barbara 

County    .75 

Map  No.  23 — I*ortion    of    District    2,    Showing    Boundaries    of    Oil    Fields, 

Ventura  County .75 

Map  No.  24 — Portion  of  District  1,  Showing  Boundaries  of  Oil  Fields,  Los 

Angeles  and  Orange  counties .75 

Map  No.  2G — Huntington  Beach  Oil  Field .75 

Map  No.  27— Santa   Fe  Springs  Oil   Field .75 

.Map  No.  2S — Torrance.  Los  .\ngeles  County .75 

Map   No.  20 — DominKUc/,.    I^os    .\ria;elcs    County .7.^ 

Map  No.  30 — Rosecrans,  I-os  Angeles  County .75 

Map  No.  31 — Inglewood,  Los  Angeles  County .75 

Map  No.  32 — Seal  Beach,  Los  Angeles  and  Orange  Counties .75 

DETERMINATION    OF    MINERAL    SAMPLES. 

Samples  (limited  to  three  at  one  time)  of  any  mineral  found  in  the  state  may  be 
dent  to  the  Bureau  for  identification,  and  the  same  will  be  classified  free  of  charge. 
No  samples  will  be  determined  if  received  from  points  outside  the  state.  It  must  be 
understood  that  no  assays,  or  quantitative  determinations  will  be  made.  Samples 
should  be  in  lump  form  if  possible,  and  marked  plainly  with  name  of  sender  on 
out.side  of  packajje.  etc.  No  samples  will  be  received  unless  delivery  charges  are 
prepaid.  A  letter  should  accompany  sami)lc,  giving  locality  where  mineral  was  found 
and  the  nature  of  the  information  desired. 
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THE  STATE  MINING  BUREAU 

CORDIALLY    INVITES   YOU    TO    VISIT 

ITS  VARIOUS  DEPARTMENTS  MAINTAINED 

FOR    THE    PURPOSE    OF    FURTHERING 

THE    DEVELOPMENT   OF    THE 

MINERAL  RESOURCES   OF  CALI- 
FORNIA 

At  the  service  of  the  public  are  the  scientific 
reference  library  and  reading  room,  the  general 
information  bureau,  the  laboratory  for  the  free 
determination  of  mineral  tamplei  found  in  the 
state,  and  the  largest  museum  of  mineral  speci- 
mens on  the  Pacific  Coast.  The  time  and  atten- 
tion of  the  State  Mineralogist,  as  well  as  that  of 
his  technical  staff,  are  also  at  your  disposal. 
Office  hours:  9  a.m.  to  5  p.m.  daily. 
Saturday,  9  a.m.  to  12  m. 

LLOYD    L.    ROOT, 
State    Mineralogist. 

Third  floor,    Ferry    Building,   San    Francisco,   Cal. 

Branch  Offices:  New  Orpheum  Building,  Los 
Angeles;  Chamber  of  Commerce  Building  (mail 
address,  P.  O.  Box  1208),  Sacramento;  Bank  of 
Italy  Building,  Bakersfield;  Taft,  Coalings,  Santa 
Maria,    and    Santa    Paula. 
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EXECUTIVE   AND  TECHNICAL  STAFF 


LLOYD  L.  ROOT 

State  Mineralogist 

WALTER  W.  BRADLEY 
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PREFACE. 


The  State  Mining  Bureau  is  maintained  for  the  purpose  of  assisting 
in  all  possible  ways  in  the  development  of  California's  mineral 
resources. 

As  one  means  of  offering  tangible  service  to  the  mining  public,  the 
State  Mineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  of  this  character  has  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Report  of  the  State  Mineralogist 
in  the  form  of  monthly  chapters  was  begun  in  January,  1922,  and 
continued  until  IMarch,  1923. 

Owing  to  a  lack  of  funds  for  printing,  this  was  changed  to  quarterly 
l>ublication  beginning  in  September,  1928. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies,  25  cents  apiece.  'Mining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  State  Mining  Bureau. 

Pages  are  numbered  consecutively  throughout  the  year  and  an  index 
to  the  complete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  Mineral  production  reports  formerly  issued 
only  as  an  annual  statistical  bulletin  are  published  herein  as  soon  as 
returns  from  producers  are  compiled.  The  executive  activities,  and 
those  of  the  laboratory,  museum,  library,  employment  service  and  other 
features  with  which  the  public  has  had  too  little  acquaintance  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  Bureau  will  not  discontinue  its  practice  of  issuing  from 
time  to  time  technical  reports  on  special  .subjects.  A  list  of  such 
reports  now  available  is  appended  hereto,  and  the  names  of  new  bulle- 
tins will  be  added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  improvement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  Mining  Bureau  is  to  increase  its  usefulness 
and  to  stimulate  the  intellifrent  development  of  the  wonderful,  latent 
resoiirces  of  the  State  of  California. 


DISTRICT  REPORTS  OP  MINING  ENGINEERS. 


In  1919-1920  the  Mining  Department  was  organized  into  four  main 
geographical  divisions,  with  the  field  work  delegated  to  a  mining 
engineer  in  each  district  working  out  from  field  offices  that  were 
established  in  Redding,  Auburn,  San  Francisco  and  Los  Angeles, 
respectively.  This  move  hroufrht  the  Bureau  into  closer  personal  con- 
tact with  operators,  and  it  has  many  advantages  over  former  methods 
of  conducting  field  work.  In  1923  the  Redding  and  Auburn  field 
offices  were  consolidated  and  moved  to  Sacramento. 

The  boundaries  of  each  di.strict  were  adjusted  and  the  counties  now 
included  in  each  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  the  accompanying  outline  map  of  the  state. 
(Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  division  heading. 

Although  the  petroleum  industry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor on  the  current  development  and  general  conditions  in  the  state's 
oil  fields  is  included  under  this  heading. 

New  County   Reports. 

The  series  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  different  counties,  that  together  comprise  the  State  Mineralogist's 
Reports  XIV  to  XVIT,  inclusive,  in  the  case  of  many  of  the  counties 
have  become  exhausted.  Tlio.se  .still  in  stock  are  in  need  of  revision.  It 
was  deemed  advisiible,  therefore,  beginning  with  the  January,  1925, 
is-sue  of  '^Mining  in  California,'  to  make  the  district  engineers'  reports 
in  the  form  of  a  complete  general  report  on  the  mines  and  mineral 
resources  in  one  or  more  of  tlio  counties  in  each  district. 

This  program  will  be  followed  as  near  as  possible  in  succeeding  num- 
bers of  the  quarterly  until  each  county  in  the  state  has  been  covered. 

SACRAMENTO  FIELD  DIVISION. 

C.  A.  LooAN,  Mining  Ensinocr. 

PLACER   COUNTY. 
Geography. 

IMacer  Couiity  extends  fi-om  the  Saci-ameiito  Valley  on  the  west  for 
a  distance  of  SO  miles  to  the  Nevada  state  line  on  the  ea,stern  slope  of 
tlie  Sierra  Nevada,  including  the  larger  ])art  of  Lake  Tahoe.  The  total 
area  is  1395  .scpiare  miles.  The  elevation  increa.ses  gradually  from  near 
sea  level  on  the  west  to  monntain  ])eaks  SOOO  to  9000  feet  high  along 
the  summit  of  the  range  on  the  east,  then  descends  to  6225  feet  along 
Lake  Talioe.  Th(»re  is  a  eorresj)on(liiig  variation  in  climatic  conditions. 
The  western  i)art  of  the  county  below  an  elevation  of  2500  Feet  .supports 
most  of  its  industries  and  nearly  all  of  the  pojjulation  of  about  20.000. 
In  this  region  siu)w  seldom  falls  l)elf)\v  2000  feet  elevation  and  never 
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lies  on  the  {rround  below  tliat  elevation.  The  coiinly  scat.  Aiihuni.  is 
at  an  elevation  of  l.TCK)  feet,  and  the  distriet  from  there  westward 
thro»i<rh  Neweastle.  Penryn,  Loomis  and  Rocklin  is  the  most  imjjortant 
(N'cidiKiiis  fniit  iirodiicin*;  area  in  the  stat<'.  Xewcasth'  beiiijr  tlie  leading: 
shijjpin^'  point.  Tlie  soil  is  maiidy  deeoniposcd  jrraiiite  and  jrranodiorite 
oil  the  west  and  aiiipiiibolite  sehist  and  dialjasc  near  Anbnrn  and  to  the 
ea.st.  luitil  the  };ranodiorite  of  the  hi}.di  monntains  is  reached. 

The  Ofrden  ronte  of  the  Southern  Pacific  .system  traverses  the  county 
from  the  Sacramento  line  to  the  summit  of  the  Sierra  Nevada.  ])a.s.sint.' 
throuprh  the  i)rincipal  towns,  and  the  Orepron  branch  of  the  same  rail- 
road, leavinjr  the  main  line  at  Roseville.  i>a.sses  northward  throu<rh  Lin- 
coln. servin<r  the  farmiiifr  and  day-working:  industries  there.  Two  state 
hiprhways  run  about  ])aral]el  to  the  two  lines  of  railroad,  one  eastward 
from  Sacramento  over  the  mountains,  and  the  other  northward  from 
Koseville  alon«r  the  east  side  of  Sacramento  VaUey.  A  third  state  hifrli- 
Avay  runs  north  from  Aubui'ii  to  Grass  Valley  and  Nevada  City,  in 
Nevada  County. 

Takinpr  its  name  from  the  Spanish,  because  of  the  richness  of  its  sur- 
face {Told  placers,  the  county  .showed  a  preat  diversity  of  mineral 
resources  at  an  early  date,  and  was  distinctly  a  mininjr  county  initil 
about  1S90,  when  fruit  raisinjr  be*ran  on  a  larpre  scale-  for  eastern  shij)- 
ment.  TiUmberinp:  and  the  summer  prazinpr  of  cattle  in  the  higher 
niountaJTis  have  been  less  imi)ortant  industries. 

Mineral   Resources. 

Gold  has  been  the  j)rin(*ii)al  mineral  product,  but  ther«'  is  no  exact 
record  of  the  output  prior  to  ISSO  except  for  some  individual  mines. 
An  estimated  total  of  $70,000,000  to  date  is  jirobably  rea.sonable;  of 
this  total,  about  $^5. 500. 000  is  known  to  have  been  produced  since  ISSO. 
when  the  kee])in<;  of  production  statistics  be<ran.  Not  to  exceed  $5,000.- 
000  of  the  total  canu'  from  quartz  mine.s.  so  it  is  seen  that  the  county 
was  ai)tly  named. 

Granite  i)roduction  bepran  at  Penryn  and  Kocklin  as  .soon  as  the  Cen- 
tral Pacific  Railroad  reached  these  points  fabout  1^04)  to  furnish  an 
outlet.  Several  hundred  men  were  employed  at  the  quarries  at  these 
two  towns  until  about  ISOO,  when  labor  strikes  wrecked  the  industry' 
there.     Small  o])eratinns  continue  at  Rocklin. 

The  elay  workin<r  business  be<ran  at  Lincoln  51  years  a;:o  an<l  has 
;rrown  steadily  until  at  |)r<'sent  several  huiulred  men  are  em|doyed.  and 
it  is  the  most  imjiortant  branch  of  the  mineral  industry  in  the  county. 

A  fnie  ^rade  of  charcoal  ]ni:  iron  was  produced  from  local  ore  treat(>d 
ill  blast  furnaces  near  Clip|)er  (Jap  durinir  the  ei<:hties.  Copjter  has  been 
lU'oduced  from  mine.s  of  the  foothill  copper  belt  alon^'  the  western  side 
<»f  the  county.  Chromite  was  miiu'd  and  shipped  between  1!>16  and 
1!>20,  principally  from  the  Forest  Hill  divide.  Small  tonnapes  of 
asbestos,  manpane.se  ore,  maprnesite,  mineral  paint,  soapstone  and  quartz, 
and  considerable  limestone  and  miscellancrtus  stone,  have  been  shipi)ed. 
I'latinum  trroup  metals  have  been  recovered  as  a  by-i^roduct  in  placer 
p-old  mines,  especially  in  the  present  channel  of  American  River.  Low- 
prrade  li^rnite  occurs  near  Lincoln.  a.s.soeiated  with  the  Tertiary  clay 
beds,  and  was  mined  over  50  years  apo  for  u.se  in  makinp  prJi-s  in 
Sacramento. 
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Power  and  Water. 

The  (luartz  niininpr  district  near  Opliir  and  Auburn,  the  foothill  cop- 
per belt,  the  Lincoln  clay  pits  and  properties  near  the  railroads  have 
the  advantapfe  of  electric  power.  Som3  mines  alon^  the  Forest  Hill 
divide  had  their  own  hydro-electric  power  plants,  but  most  of  them  in 
this  reprion  and  in  the  more  remote  mountainous  districts  must  roh'  on 
irasoline  engines.  There  are  no  streams  of  importance  on  the  extensive 
hiva  ])]ateaus  under  which  the  buried  prravel  channels  occur.  Drainajre 
is  confined  to  the  forks  of  American  River,  which  flow  in  canyons  1000 
to  2500  feet  below  the  tops  of  the  ridges,  and  to  steep  tributaries  which 
liave  likewise  cut  deep  canyons  far  below  the  general  level  of  the  sur- 
face. "Water  rights  for  the  most  part  have  been  appropriated  by  large 
companies,  such  as  the  Pacific  Gas  and  Electric  Company,  which  con- 
trols the  distribution  of  electric  power  and  water  for  irrigation,  so  far  as 
developed,  and  at  lea.st  two  other  large  power  projects  are  now  being 
planned  to  use  water  from  the  American  River. 

Timber. 

There  is  an  abundant  timber  supply  in  the  eastern  part  of  the  county, 
particularl}^  along  the  Forest  Hill  and  Iowa  Hill  divides  and  in  the 
liigher  mountainous  country  extending  from  Forest  Hill  east  and 
northeast  to  Lake  Talioe.  This  country  has  no  railroad  facilities  and 
the  only  timber  cut  in  most  of  the  area  has  been  that  used  for  mining 
purposes.  The  entire  section  beginning  a  few  miles  east  of  Colfax, 
thence  east  and  north  to  the  county  line,  and  comprising  much  more 
than  half  of  the  county,  is  within  Tahoe  National  Forest.  Forest  fires 
along  the  flanks  of  the  Forest  Hill  divide  have  destroyed  considerable 
timber  in  recent  years. 

Transportation. 

Besides  the  two  lines  of  railroad  mentioned,  and  the  state  highway 
system,  there  is  a  good  system  of  county  roads.  The  mines  of  the 
Forest  Hill,  Iowa  Hill,  Duncan  Canyon  and  Last  Chance  districts  are 
i-eached  by  roads  from  Colfax  and  Auburn,  the  last  two  named  being 
between  50  and  GO  miles  from  the  county  seat,  and  not  accessible  by  auto 
after  the  first  heavy  snow. 

ASBESTOS. 

Both  chrysotile  and  slip  fiber  amphibole  asbestos  occur  in  the  county. 
Xone  of  the  prospects  are  being  woi-ked  at  present.  Both  varieties  occur 
in  serpentine  or  along  its  contact  with  otlier  rocks. 

Blue  Wing  and  Dewey  Claima  are  in  Sec.  28  and  Sec.  33,  respectively, 
in  T.  15  N.,  R.  10  E.,  one-fourth  mile  east  of  Iowa  Hill.  They  contain 
a  ledge  of  white,  slip-fiber  tremolite  asbestos,  which  shows  in  the  bed- 
rock of  the  old  hydraulic  mine  workings.  It  is  at  the  contact  of  serpen- 
tine and  the  Cape  Horn  slate,  and  is  i-ejiorted  to  be  from  six  to  fifteen 
feet  wide.  The  .same  ledge  occurs  on  the  Washingioyi  and  CUnr  Fiber 
claims  and  is  said  to  have  been  found  in  the  old  Morning  Star 
drift  mine.  According  to  Waring,  fibers  eight  inches  long  were  of  good 
quality. 

Bibl:  Cal.  State  Min.  Bui-.  R.  XV,  pp.  321-322. 
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Driscoll  d-  Michtlso7i  claims  are  in  See.  1,  T.  15  X.,  R.  10  E.,  a  mile 
and  a  half  southeast  of  Towle  in  the  steep  canywi  of  North  Fork  of 
American  River.  Only  a  meajrer  i)rospeet  of  slip-fiber  asbestos  in  ser- 
l)entine  was  observed  on  these  claims. 

Morcjan  Asbtstos  claims  are  a  short  distance  east  of  the  Driscoll  & 
Michelscm  claims  in  the  canyon  of  American  River,  a  mile  and  a  half 
southeast  of  Towle.  These  claims  have  produced  some  pood  quality. 
l()n{j:-fib<'r  a.sbestos,  silky  in  texture  and  stron*;.  Seventy  tons  are 
reported  to  have  been  shipped,  but  no  work  ha.s  been  done  lately. 

Dan  Sullivan.  Alta.  and  as.sociates  have  found  a  prospect  of  short 
cro.ss-fiber  chrysotile  asbestos  in  serpentine  about  four  miles  north  of 
Towle  and  on  the  south  side  of  Bear  River.  Practically  no  work  has 
been  done  on  it,  and  as  the  surface  is  covered  by  loose  rock,  the  extent 
of  the  de{)o.sit  is  unknown.     The  jiercentape  of  fiber  in  .samples  is  hifrh. 

Wolf  tO  Ld'if  claims  adjoin  the  Driscoll  &  Michelson  claim.s  and  show 
similar  meajjer  ])rospects. 

Prospects  of  chrysotile  asbestos  occur  southwest  of  Cisco  in  the 
vicinity  of  Monumental  Hill. 

ciiromitp:. 

Placer  ("ounly  was  an  iin|)()rtant  i)roducer  of  chromile  duriu'r  the 
World  War.  but  in  recent  years  only  a  .small  amount  of  hi^di-^M-ado  ore 
has  been  marketed  from  a  sinprle  property,  operated  by  Dan  Sullivan. 
Alta.  close  by  the  railroad  near  (ior^'e.  The  most  productive  district 
wiis  that  near  the  old  Su^'ar  Pine  i^Iill  on  the  divide  ea.st  of  Forest  Hill 
and  formerly  the  Damaseus  Minin<:  District. 

The  table  below  {jives  the  location  of  most  of  the  jiroperties  active 
between  l!)17-l!nf>.  but  since  idle,  with  the  one  exception  noted  above. 
They  were  described  in  our  P>)dletin  70. 

Table  of  Chromlte  Properties  In  Placer  County. 


Name 


Hunker  

HeKmsi'     

Flfldler.s  Creen 

•  IiirrlHim     

<ta»    Canyon    

«;reon       

Und«T  &  Hodges 

I.   H.   Parker 

.'^rhfirtiifler 

.Siipar    I'Ine 

Sullivan    

Turner  &  Oelsendorfer. 
Wlillamsion  &  Beck 


Liocation 


Sec.  21.  T.  14  N..  R.  11  E 

SJ  .Sec.  .10.  T.  l.";  N..  K.  11  K 
NKi  Sec.  29.  T.  13  N..  11.  •>  K 

1   mill'  SK.  •>f  Fnr.'HthllJ 

Sec.   1.3,  T.  13  .v..   11.  9  K 

SKJ  .Sec.  12.  T.  13  N.  R  9  K. 

Sec.  2.1,  T.  Ifi  N.,  n.   10  K 

6  miles  NK.  of  Auburn 

At   MIchiR.in    niuff 

Sees.  29.  31.  T.  1.5  N  ,  R.  11  K. 
NEJ  Sec.  19,  T.  16  .N'..  H.  11  E 
NKJ  Sec.  30,  T.  \B  N..  R.  11  E 
Sera.  19,  30.  T.  15  X..   R.    11   E 


Distance  from  R.  R.  point 


21  miles  to  Colfax 

12  miles  to  Colfax* 
1  I  mile.s  to  A>il»<irn 
Ifi  miles   to  Colfax 

13  miles   to  Aiiburn 

13  miles  to  Aiiliurn 
2  miles  to  Alta 

6  miles   to  Au>i\irn 

20  miles  to  Onlfax 

14  miles  to  Colfax* 
Adjacent  to  R.  R.  track  ;  Gortfe 
14  miles   to  Colfax* 

13  miles   to   Colfax* 


•These  distances  are  by  way  of  new  Iowa  Hill-Colfax  road,  now  being  built 


CLAY. 

The  clay  industry  is  the  most  im]>ortant  branch  of  miiiinp  in  ]*laeer 
County,  employinpr  at  ])re.sent  about  ')')()  men  at  and  near  ]..inef»In. 
where  all  the  work  is  carried  on.  The  total  annual  ]troduction  of  crude 
clay  is  Ix'tween  125.000  and  150.000  tons.  Operations  bepan  there  in 
ls75.  Deposits  of  lone  ape.  which  furnish  the  clay,  occur  at  and  near 
Lincoln,  between  Tiineoln  and  Roeklin.  and  at  Rocklin.  but  onlv  those 
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first  naiiu'd  have  Ixhmi  ik'veloi)e(l.  Takiiij^  their  <::e()loj,Me  nainc  Irom 
tlie  town  in  Amador  County  where  similar  beds  exist,  tlie  Placer  County 
deposits  differ  from  those  near  lone  in  some  respects.  They  contain  in 
places  less  silica  sand,  more  alumina,  and  are  more  plastic,  and  some 
users  mix  the  two  in  order  to  obtain  the  results  desired. 

After  the  clay  was  dejjosited.  the  stream  channels  and  si(h'  valleys 
leadiiif?  down  from  the  foothills  of  the  Sierra  Nevada  were  filled  by 
deposits  of  andesitc  boulders  and  mud.  Subsecjuent  erosion  has 
removed  the  liijrher,  uni)rotected  land,  leavin<r  the  best  of  the  clay  under 
the  coverinj^  of  andesite.  There  is  an  ovei-burden  of  12  to  22  feet, 
includin«:f  8  to  12  feet  of  the  breccia  and  the  balance  impure  sand  and 
clay.  Below  this  occur  successive  beds  of  different  colored  clay,  includ- 
ing w^liite,  red,  yellow  and  blue.  On  one  property,  lignite  coal  beds  are 
known  to  lie  at  depths  of  46  to  70  feet  below  the  surface,  and  black  clay, 
probably  colored  by  lignitic  material,  was  encountered  elsewhere. 


Photo  No.  i. 

Clay  storage  building  and  grinding  plant  of  Clay  Corporation  of  California 

near  Lincoln. 

Clay  Corporation  of  California  is  a  subsidiary  of  Stockton  Fire  Brick 
Company,  which  has  a  plant  at  Stockton  and  an  office  in  the  Kialto 
Building.  San  Franci.sco.  O.  ^I.  Tupper  is  superintendent  at  the  Lin- 
coln i)roperty. 

This  property,  two  miles  by  road  northwt'st  of  Lincoln,  near  the  rail- 
road, was  opened  to  insure  a  steady  sui)|)ly  of  clay  of  uniformly  high 
quality.  There  are  more  than  1,000,000  tons  of  clay  available,  accoi-d- 
ing  to  i)reliminary  estimates,  in  the  160  acres  of  clay  land. 

The  overburden  of  andesite  breccia  and  wa.ste  sand  and  clay  is 
stripped  with  a  P.  &  H.  :]-cubic  yard  ga.soline  steam  shovel  and 
dumped  just  beyond  the  ))it  on  land  not  considered  as  carrying 
enough  clay  to  mine.  A  I'lymouth  8-ton  ga.soline  locomotive  and  nine 
rocker  dump  cars  are  used  for  waste  and  clay  transportation.  After 
enough  gi-ound  is  stripped  for  a  sea.son's  run,  clay  is  mined  with  the 
shovel,  and  hauled  in  trains  of  six  cars  to  the  storage  building.  So  far 
a  depth  of  23  to  25  feet  ha.s  been  mined,  including  15  feet  of  refractory 
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white  and  light-colored  clay.  This  is  underlain,  in  order,  by  8  to  10 
feet  of  red  or  pink  clay,  12  feet  of  yellow  clay,  20  feet  of  white  and 
yellow  mixed,  ami  an  indefinite  depth,  possibly  60  feet,  of  a  good  quality 
blue  clay.  Work  is  not  planned  below  llic  red  elay.  From  llie  rail 
trestle,  clay  is  dumped  to  a  21-  by  42-incli  .single  roll  crusher,  operated 
by  40-li.p.  electric  motor,  which  crushes  to  .'{-im-h  si/.e,  and  from  this  the 
clay  passes  to  a  belt  conveyor  .'UiG  feet  long  which  elevates  it  to  the  toj) 
of  the  storage  building,  in  which  it  is  distributed  uniforndy,  and  is  air 
dried.  The  storage  building,  :]()()  feet  long  by  70  feet  wide,  has  a 
storage  capacity  of  15.000  tons.  There  is  a  concrete  tunnel  under  it, 
fitted  with  gates  and  a  belt  conveyor,  onto  which  clay  is  drawn  for 
conveying  to  the  grinding  jdant.  This  conveyor  delivers  to  a  second 
one,  having  an  inclined  belt  whicli  trans])orts  clay  to  the  three  storage 
bins  above  the  LTinding  unit. 


I'JIOTO  No.  2. 
Clay  i)lt  recently  opened  by  Clay  Corporation  of  California  near  Lincoln. 

Clay  is  ground  in  a  ^-roller  Raymond  mill  giving  a  j)roduct  of  whidi 
98%  passes  lOO-niesh.  A  blower  raises  ground  clay  through  a  long  i)ip(> 
to  the  top  of  the  mill  building,  from  which  it  is  distributed  to  tlirec 
50-ton  storage  bins.  The.se  are  fitted  with  spouts  for  filling  paper  bags 
in  which  shipment  is  made. 

The  maximum  mining  capacity  is  e.stimated  to  be  over  500  tons  per 
8-hour  shift  and  the  mill  capacity  up  to  about  50  tons  a  shift.  The 
large  .storage  capacity  had  to  be  jjrovided  to  permit  drying  and  because 
the  pit  is  onl,y  worked  in  the  dry  .sea.son.  six  to  .seven  months  of  the  year. 
The  i)lant  is  supplied  with  s|)ur  tracks  from  the  Soufhei-ii  Pacific's 
Oregon  line,  KiOO  feet  distant.  Clay  is  suj)plied  to  customers  a.s  well 
as  for  the  company's  own  use.  The  storage  and  grinding  plants  arc  oper- 
ated by  electricity  entirely.  A  detailed  description  of  the  enterprise  by 
C.  N.  Schuette*  was  j)ublished  in  Engiiucring  and  Minituf  .!<nii  tml- 

*Mintnff  Engineer,  San  Franciaco,  Calif. 
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Press,  Juiu'  \2,  i;)2G.     The  plant  was  completed  and  began  production 
late  in  1925. 

James  Gavin,  Forest  Ilill,  has  submitted  for  analysis  at  the  city 
filtration  plant,  Sacramento,  samples  of  decomposed  rock,  apparently 
originally  a  shale,  reported  to  be  from  the  bedrock  of  a  gravel  mine 
near  Forest  Ilill.  Partial  analysis  of  two  samples  showed  30.72% 
AI2O3  and  FeO  in  one  case,  and  48.87%  AI2O3  and  FeO  in  the  other, 
with  only  a  small  amount  of  iron  in  the  latter.  The  remaining  parts 
of  both  samples  were  insoluble,  and  probably  were  chiefly  silica.  The 
deposit  is  18  or  19  miles  by  road  from  Colfax,  the  nearest  railroad 
station. 

Gladding,  McBean  and  Company  operate  at  Lincoln  the  largest 
pottery  in  northern  California.  This  plant  was  established  in  1875  with 
one  kiln,  using  wood  fuel.  Only  recently  the  sons  of  the  founders  have 
turned  over  their  official  duties  to  others,  the  firm  name  having  been 
bestowed  upon  a  great  consolidation  of  western  clay  products  estab- 
lishments (including  manufacturing  plants  at  Lincoln,  Glendale,  Los 
Angeles,  Santa  Monica,  and  Alberhill,  as  well  as  three  plants  in  the 
state  of  Washington,  one  in  Oregon'  and  21  sejiarate  clay  mines  and 
parcels  of  clay  land).  At  Lincoln  the  eomi)any  has  about  500  acres  of 
land.  emi)loys  500  men  and  produces  aiinnally  about  50,000  tons  of  clay 
products.      Charles  Gladding  is  superintendent  of  the  Lincoln  plant. 

The  clay  beds  are  covered  by  6  to  12  feet  of  andesite  breccia,  con- 
taining some  large,  angular  blocks.  The  main  pit  has  been  worked  in 
five  different  benches.  Sand  and  fine  gravel,  in  places  as  much  as  15 
feet  thick,  furnished  some  red-burning  clay.  This  lies  above  the  fire- 
clay beds.  Three  benches  in  the  clay  are  each  about  15  feet  high. 
Stripi)ing  and  mining  is  done  with  steam  shovels.  Clay  is  hauled  in 
side-dump  cars  to  a  storage  shed  450  feet  long  by  75  feet  wide.  The 
following  are  analyses  of  the  clay,  furnished  by  the  company : 

Fire  clay  Red  clay 

Silica    50.38  56.47 

Alumina 32.11  21.90 

Ferric    oxide    2.91)  7.70 

Titanium .38  

Mnnganese    .56  

Calcium 1.15  1.15 

Magnesiuni   1.07  1.26 

Alkalies 0.27 

Ignition    loss    11.29  11.25 

Moisture    

Total    99.93  100.00 

Color:   Buff  and  red  burning. 

Shrinkage:   Averages  about  15%. 

Fusibility:  Fire  clay.  3286°  F..     Kfd  cl.av,  cone  Id.  2  126°  F. 

Absorption  :  3%  to  10%. 

The  process  of  grinding,  .screening  and  i>i([)ariiig  the  clay  in  liic 
various  shapes  for  the  kilns  is  indicated  on  tlie  accompanying  flow  sheet. 
A  feature  of  interest  in  the  grinding  i)roce.ss  is  the  automatic  control 
of  the  feed  to  one  of  the  dry  pans.  The  conveyor  feeding  this  dry  i)an 
is  operated  by  a  small  electric;  motor,  connected  to  the  large  motor 
driving  the  dry  ])an.  When  the  large  motor  is  under  full  load,  witli 
the  dry  pan  working  at  capacity,  the  motor  uses  so  much  electricity  that 
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llio  small  one  can  not  operate,  stopping  tlie  conveyor  until  the  dry  pan 
can  handle  more  clay.  There  ai-e  2'J  round  (h)wn-<lral't  kilns,  ten  nniftle 
kilns  and  a  tunnel  kiln  in  use,  the  latter  l)einj>-  ;{()4  feet  loiifi:,  holdinj-- 
4;i  cars. 

The  terra  colta  departiiieiit  is  the  most  import aiil,  empioyinj^'  one-liall: 
or  more  of  the  total  ci'cw.  The  pi-oducts  of  this  department  recpiire  a 
•rreat  deal  of  skilled  hand  labor  as  well  as  technical  cai-e.  Architectural 
terra  cotta  made  here  has  gone  into  the  construction  of  numy  of  the 
largest  buildings  put  up  in  recent  years  on  the  Pacific  coast.  (Jranitex 
terra  cotta,  one  of  the  later  developments,  resembles  granite  quite 
closely.  The  tem})ered  clay-grog  mix  for  these  products  is  aged  five  or 
six  days  under  damp  burlap  in  cool  rooms. 

Other  ])roducts  include  conduit  pipe,  sewer  pipe,  chimney  pii)e,  fire 
brick,  face  brick,  fire  tile,  garden  jjottery,  roofing  tile,  buihling  blocks, 
laundry  trays,  sinks  and  ornamental  terra  cotta.  This  ])lant  was 
originally  established  to  make  sewer  pipe,  which  still  remains  one  of 
the  princii)al  products.  The  i)ipe  is  burned  five  davs  at  a  tempei-ature 
of  1200°  C. 

The  tunnel  kiln  was  intended  i)riiiiarily  to  burn  roofing  tile,  but  has 
been  tried  successfidiy  on  sewer  pi|)e  and  other  i)r()ducts.  This  kiln  is 
said  to  make  a  large  fuel  .saving  and  to  give  improved  working  condi- 
tions. It  has  a  capacity  of  '.\\  tons  of  roofing  tile  or  (52  tons  of  brick  in 
24  hours. 

Crude  oil  is  used  for  fuel  and  electricity  for  power,  including  many 
storage  battery  trucks.  Besides  the  local  clay,  they  use  loam  fi-om 
Oroville  and  clay  and  sand  from  lone. 

lAncoln  Clay  Products  Company's  clay  land  and  plant  are  about  two 
miles  northwest  of  Lincoln,  adjoining  the  state  liighway,  and  have  a 
spur  track  connecting  with  the  Southern  Pacific  Railroad.  .M.  J.  Dill- 
man,  president.     Office,  Lincoln,  California. 

The  property  was  ojjened  in  1908  aiid  has  been  inerea.sing  its  scale  of 
operations  steadily.  There  are  .'{;>  men  em[)loyed  at  present,  as  com- 
pared with  12  in  iiJ20. 

The  clay  beds  are  covered  by  as  much  as  22  feet  of  overburden,  which 
is  stripped  with  a  P.  &  II.  gasoline  shovel  with  ^-cubic  yard 
dipper.  The  upper  beds  of  clay,  called  No.  1  to  No.  6,  have  a  total 
thickness  of  14  feet.  These  beds  are  white  to  light  coloi-ed  and  clay 
from  them  burns  lighter  colored  than  that  below,  called  the  No.  7,  or 
reddish  clay,  which  is  12  feet  thick;  No.  8,  a  yellow  clay,  is  8  feet  thick 
and  below  No.  7.  Below  No.  8,  test  ])its  have  been  sunk  12  to  14  feet 
in  blue  clay  said  to  be  of  good  (piality.  None  of  it  has  been  marketed 
yet.  In  jjlaces  on  the  i)roperty  brown  lignite  was  encountered  at  depths 
if  4()  to  70  feet  in  drill  holes. 

Clay  is  mined  by  hand  in  benches  and  hauled  from  the  pit  in  side 
dump  cars  by  gasoline  loeomotives.  Five  of  these  locomotives,  ranging 
from  three  to  eight  tons  capacity,  and  (iO  side-dumping  ore  cars  are 
used.  There  art;  about  three  miles  of  narrow-gauge  t  raeks  in  tiie  pit. 
A  hoist  lifts  the  clay  cai-s  to  the  top  of  the  stoiage  building,  where  it  is 
weigiicd  and  either  dumped  into  gondola  cars  for  immediate  shipnu'iit 

"I-  stored  for  air  drving,  as  desired. 

J— r..-?68s 
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The  widespread  market  sui)i)lied  is  shown  by  the  I'ai-t  that  4G  custom- 
ers are  served.  Tlie  principal  i)roduets  made  from  this  elay  are  archi- 
tectural terra  cotta,  I'ace  and  common  brick,  tile,  sewer  i)ipe,  buildinj; 
blocks,  and  firebrick.     The  Lincoln  clav.  on  account  of  some  variations 


I'llMTil    No.    i. 

.r  ih<-  clay  i<il  of  Lincoln  «:i;i.v  i'r"ilii"  ts 
Company  noar  Lincoln. 


between  it  and  1li<'  lone  elay.  is  (.Iten  mixed  with  the  latter  to  give 
desired  shrinka},'e,  freedom  from  sjtallinjr,  f>r  other  qualities.  There  was 
formerly  a  small  ]»rodueti(in  of  waslu-d  kaolin  from  an  experimental 
l»lant  at  the  property.     This  lias  been  abandoned.     Most  of  the  clay  is 
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shipped  crude,  either  directly  or  after  air  dryinf?,  but  a  few  carloads 
of  ground  clay  are  marketed  monthly.  The  mill  is  u  Williams  Ham- 
mer mill,  operated  at  2200  r.p.m.  by  a  60-li.p.  electric  motor.  The  clay 
is  ground  tlirough  16-mesh.  A  24-inch  Sturtevant  fan  exhausts  ground 
clay  into  bins  on  the  lloor  above  the  mill.  This  company  works  its  pit 
throughout  the  year. 

Undeveloped  deposits  of  sandy  clay  occur  fi'om  two  mih\s  east  of 
Towle  to  a  i)oint  west  of  Dutch  Flat  along  the  line  of  the  Southern 
Pacific  railroad.  There  are  similar  ])eds  on  Towle  Brothers'  property, 
near  Towlo  station,  and  on  the  land  of  the  Zeitler  estate,  about  a  mile 
and  a  half  from  Towle  on  the  state  highway.  It  is  green  Avhen  wet,  but 
nearly  white  when  dry.  These  deposits  are  rhyolitic  sand  and  ash 
principally. 


k 


I  'HOTO  No.    .".. 

I'lant  and  a  part  of  tlie  clay  pit,  Lincoln  Clay  I'roducts  Company. 
COAL    (lICNITIC). 

Lignite  occurs  at  and  near  Lincoln,  associated  with  the  sand  and  clay 
of  the  lone  (Tertiary)  formations.  Fifty  years  ago  or  more  small 
mining  oj)erations  were  carried  on  under  the  townsite  and  a  mile  north- 
west of  the  town.  (!aved  ground  indicates  that  coal  was  mined  out 
under  an  area  of  several  acr<'s.  Part  of  it,  at  least,  was  shipped  to  Sac- 
ramento and  I'ctorted  to  furnish  gas. 

The  beds  lie  nearly  flat,  but  with  such  a  poor  roof  and  floor  that 
considerable  timbei-  was  re(piii-ed.  The  min(>s  were  closed  years  ago 
because  of  increasing  cost  of  operation  and  competition  of  other  fuels. 

TAncnln  Cloif  Pro«h(rls  Compnnii  owns  land  one  mile  northwest  of 
Tiincoln  beside  the  state  highway,  where  drilling  has  revealed  the  ])res- 
ence  of  lignite.  The  beds  are  reported  to  be  7  to  14  feet  thick  with  a 
pink-clay  roof  and  blue-clay  floor.  They  lie  at  a  de])th  of  fi'om  46  to  70 
feet.    The  logs  of  the  drill  holes  indicate  a  large  unmined  reserve  of  the 
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lifrnite.  The  mode  of  (U'CurnMicc  is  siiiiili.ir  to  tliat  noar  Tojio.  tlie 
deposits  liavintr  been  made  in  a  eliaiii  of  shallow  marshy  lakes  or  inlets 
alontr  the  shore  line. 

COPPER, 

The  reeorded  production  of  eopper  Ix-jran  in  this  county  in  1!H)1. 
From  1}K)4  to  1I)()G.  inclusive,  about  1,'J(K),()()()  pouiuls  were  jjroduccd. 
after  which  a  period  of  idleness  ensued  until  li)ll.  There  was  a  small 
output  in  IJUl  and  1912,  hut  it  re(|uired  the  .stimulus  of  hi<rh  war-time 
prices  to  hrinjr  active  operations  which  resulted  in  the  production  of 
about  3,000,000  pounds  of  copper  l)etw'een  1916  and  1918,  inclusive. 
There  has  been  no  jjroduct ion  since.  The  princij)al  producers  were  the 
Dairy  Fanii  Mine  near  Sln'ridan  and  the  Valley  \'iew.  northeast  of 
liiiu-oln. 

The  small  copjx'r  mines  and  prospects  of  the  county  are  a  part  of  the 
foothill  copper  belt,  where  carbonate  aiul  sulphide  ores  occur  as  a  rule 
in  amphibolite  .schist.  The  ores  carried  usually  several  dollars  worth 
of  <rold  a  ton  in  the  leached  zone  near  the  surface,  from  which  the  coi>- 
iter  had  been  i-eiiioved  by  descendin*;  .solutions,  leaviuf;  an  iron-stained 
jrossan.  This  character  of  ore  was  worked  in  several  min<'s  for  its  frold 
content,  until  the  sulphide  ore  was  encountered  at  a  depth  of  S'y  to  100 
feet.  Excejit  foi-  the  Daii\v  Kai-iii  and  \'aliey  \'iew.  a  dejitli  of  hardi.x 
11)0  feet  has  been  reached. 

Dnin/  Form  Mine  is  in  tin'  SE^  Sec.  27,  T.  14  X.,  R.  6  E.,  eijrht  miles 
northea.st  of  Sheridan.  It  was  first  worked  for  frold.  whicli  occurre<l 
with  .sonu'  silver  in  the  oxidi/ed  {rossan  to  a  depth  of  8.")  feet.  Below 
there,  a  low-{rra<le  copper  sulphide  orebody  carrying:  some  ^'old  was 
exploited.  The  ore  is  reported  to  have  been  in  the  form  of  lenses  in 
amphibolite  schist  and  to  have  avei-a<red  '■*' i  to  .'}}'<  cojjper,  with  con- 
siderable i)yrite.  The  mine  was  the  principal  cop|)er  i)roducer  of  the 
county,  haviu";  been  worked  by  Dairy  Farm  .Minin<:  ('om|)any  between 
1900  and  1907  and  durin<;  the  war  jx-riod  and  u|)  to  litl9  l)y  Van  Trent 
Mininp:  ('om])any  as  lessee.  It  was  operated  throufrh  an  inclined  shaft 
;')!»()  feet  deep  with  about  1000  feet  of  drifts  and  other  workinjrs  on 
each  level.  After  beinj;  abandoned  and  reported  worked  out,  a  larjre 
tonnajre  of  low-^'rade  stored  near  the  railroad  was  shipped.  Durinjr 
the  later  mininjr  o|)erations  :?.')()  tons  of  ore  was  minecl  daily,  aiul. 
after  sortinj,'.  the  better  <rrade  was  haule<l  by  narrow  ^rau^'e  railroad  to 
the  Southern  I'acitic  northwest  of  Sheridan  for  shipment  to  Kichmond 
and  (inally  to  Ore^'on  for  smelt  in<r.  The  cost  of  i)la<'in^'  ore  on  the  ears 
at  Sheridan  was  .said  to  be  about  .+1.70  a  ton. 

liibl:  Cal.  State  Min.  Dur.  r.ull.  .')0,  p.  208;  K.  XV.  p.  :r27. 

Vallcu  View  Mine  is  in  SEj.  See.  12,  and  NEJ,  See.  24.  T.  13  N.,  11. 
fi  E..  six  miles  by  road  northeast  of  Tiineoln.  Judpe  J.  li.  T>nndis  and 
Ed.  fJaylord,  Auburn,  are  the  owiiers.  I'nder  the  name  of  Whiskey  Hill 
or  Ilarpenditij.'  Mine,  this  pro|)erly  was  worked  for  trohl  in  the  sixties 
and  had  a  40-stamp  mill  in  1  s(i7  for  crushintr  the  <»xidi7.ed  gossan  ore. 
in  which  (rold  occurred  free  with  some  metallic  silver.  At  that  time. 
c(tpper  in  the  ore  was  alluded  to  only  as  a  subordinate  nu'tal.  The 
oxidi/ed  .shallow  ore  was  a  seeondarv  enrichment,  the  iron  and  cop|»er 
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liavinj;  been  leadied  out,  leaviiijj:  a  soft,  li^'lit  and  easily  milled  rock 
from  which  jrold  \va.s  cheaply  extracted. 

Copper  sulphide  and  pyrite  ore  was  found  at  a  depth  of  85  to  lOO 
feet.  There  are  three  shafts  on  the  property,  the  soutli  shaft  'i'iO  feet 
deej),  one  on  the  sontlieast  180  feet  deep,  and  that  on  the  northwest  end 
of  the  ore  zone,  280  feet  deep.  At  a  depth  of  150  feet  in  the  southea.st 
shaft  there  is  a  drift  rei)orted  125  feet  lonjr.  From  the  280-foot  shaft 
ore  was  stoped  from  120-foot  level  to  the  surface,  and  an  ()j)('n  cut 
also  supi)lied  ore.  Tlie  ore  is  in  i)art  in  altered  dikes  which  intiude  the 
amphibolite  schist  county  rock  alon<>:  the  line  of  the  dip  and  strike  of 
the  schistosity  of  the  latter.  The  strike  is  N.  80°  W.  and  the  dip  north- 
east about  72°.  Zinc  sulpiiide  and  pyrite  in  increasing  quantity  with 
lower  copper  content  were  encountered  in  the  lower  workings. 

Xo  figure  of  the  total  output  is  obtainable,  but  a  niunber  of  carloads 
of  good  ore  were  shijiped  in  later  years.  There  has  been  no  production 
since  1918.  Samples  have  lately  been  tested  to  determine  the  feasibility 
of  nmking  sejiarate  zinc  and  copper  concentrates  by  flotation. 

The  following  are  other  copper  prospects  that  have  been  worked  only 
in  a  .small  way : 

Location 

Name                             Sec.            Twp.  Range  Priniipal  workinR 

.MkoI 9               13   N.  7   E.  2    shafts  120'  deep  ;  200' drifts 

\i\g    I'ine 16              12   N.  8   E.  170'  shaft 

Dav.^nport    15              12   N.  S  E.  70'   inclined   .shaft 

Klder 4               1 :!    .X.  6   E.  25'   shaft 

r.UtUi-  Cons. 8               12   N.  8   E.  250'   inclined,  shaft 

Crtenhorn Junction  of  Greenhorn-Bear  River. 

.Vevada 32              14   N.  S  E.  55'  shaft 

Thumcn    4,  5              13  N.  8  E. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  50,  p.  174;  K.  XV,  pp.  :{27-;3;}0. 

GOLD   (quartz  mines). 

Quartz  mining  began  in  the  county  in  the  fifties,  there  being  at  i)res- 
ent  on  the  Pioneer  Mining  Company's  i)roi)erty  near  Damascus  the 
ruins  of  an  old  mill  with  square  stamps,  which  was  one  of  the  earliest 
in  the  state.  In  spite  of  the  immen.se  sum  recovered  from  its  ])lacer 
mines,  the  quartz  mines  have  never  been  develojjed  to  such  depths  nor 
on  as  imjjortant  a  .scale  as  in  the  counties  north  and  south. 

Beginning  with  the  westei'ii  part  of  the  county,  the  most  im|)()rtanl 
groiij)  of  (piartz  mines  .so  far  develo{)ed  were  in  the  Ophir  District,  two 
to  four  miles  west  of  Auburn.  The  contact  of  granodiorile  and 
amphibolite  schist  strikes  west  of  nortlnvest.  Veins  occur  both  in  the 
granodiorite  and  amphibolite  near  the  contact  for  several  miles.  They 
.strike  usually  a  little  north  of  west  and  dip  south.  A  great  number  of 
small  'pocket'  veins  occur  in  the  amphibolite  at  Auburn  and  for  sev- 
eral miles  northwest  of  the  town.  The  ore  in  the  Ophir  District  shows 
considerable  silver.  Pyrite  and  galena  are  the  i)rincipal  suli)lii(les,  but 
a  little  zincblende  and  co|)per  sulphide  are  seen  at  times.  The  greater 
number  of  mines  at  Duncan  Jlill  and  Ophir  have  been  typicall\ 
'pocket'  mines  in  which  very  rich  ore  has  Ix'cn  found  in  bunclics  or 
small  ore  shoots.  The  occurrence  of  such  ore  in  the  amphiljolite  ai)i)eai-s 
to  have  been  affected,  if  not  controlled,  by  the  |)re.sence  of  zones  in  the 
schist  which  are  richer  in  ])yi-ite  than  the  ordinary  rock.  liut  there 
have   also  been  several  mines   which   have   contained   moderate  sized 
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orcbudit's  (if  milliii'j-  (trc  Tlii*  iiion-  iinportaiit  of  llicso  wjtc  tlic  Oni 
Finn.  Unlhdwinj,  (I'nltl  lihissmn  and  Craft  r.  The  f;reaft*.st  (l<»pfh  rcarhcd 
is  al)()iif  lOOO  feet.  Tlic  veins  avcrajrc  al)(Mi1  1\vo  to  flin'c  feel  in  width. 
l)Ut  swell  and  pindi.  csix-fially  in  flic  ainpliiWolitc.  as  is  charai'lrristii- 
with  this  rock. 

The  pranodioritf  intrusive  nndouWtedly  underlies  the  aniphibolite  in 
the  vieinity  of  the  contact,  so  it  may  be  expected  that  the  veins  will  pass 
downward  from  the  aniphibolite  into  the  prranodiorite.  Under  i)roj)er 
<reolo;ric  conditions,  the  veins  should  coiitiinw  in  the  ^rranodiorite.  Th«' 
dee|)est  deveiopinents  here  have  been  in  the  j^ranodiorite.  All  of  the 
deepest  woi-k  at  (Jrass  Valley,  Nevada  ("oimty,  has  been  in  fjranodiorite. 
None  of  the  (piartz  mines  in  the  district  are  active.  The  Oro  Fina  was 
the  last  operated,  and  is  described  as  an  example. 

About  a  mile  east  of  Penryn  is  a  «rr(»up  of  small  (piart/  mines  which 
were  active  between  IHGO  and  iSSf).  These  are  in  the  frranodiorite  and 
produced  low  and  medium  prade  ore.  The  deepest  work  was  about  600 
feet  at  the  Chieafro. 

The  ]\Iariposa  slate  of  the  Mother  TiO(h'  belt  enters  the  eounty  near 
Weimar.  The  IMack  Oak  .Mine  has  been  ])roritably  worked  there,  but 
development  has  been  limited.  There  have  also  been  some  'scam  di<r- 
•rin^s, '  where  free  ^'old  occurs  in  the  slate  in  (piart/  seams  and  has  been 
mined  by  hydraulickiufr  the  soft  ui)per  oxidi/ed  zone,  as  was  don«*  in 
the  lu'arby  Si)anish  Dry  Di^'^'iiijrs  and  (ieoriria  Slide  districts  in  Kl 
Dorado  County. 

The  most  important  (piartz  jrold  i)roducer  in  the  eounty  was  the  His- 
injr  Sun.  a  mile  and  a  half  west  of  Colfax.  A  lonpr  funnel  is  bein<r  run 
there  to  «rive  drainajre  i)reparatory  to  new  i)rospectin{r. 

Frouj  the  Middle  Fork  (tf  Anwrican  Kiver,  three  miles  south  (»f  iJafli. 
fhei-e  extends  northward  with  interru|>f ions  a  belt  of  jtcridotife  and 
serpentine  derived  from  it.  West  (»f  it  lies  a  belt  of  amphibolife  .schist. 
The  two  rocks  may  be  traced  almost  <lu«'  north  to  Allejrhany  and 
Downieville.  Sierra  County.  AIon<r  their  contact,  and  in  the  am|>hibo- 
litc  schist  near  if,  pocket  nniu's  have  been  opened  in  a  small  way  with 
profit.  Probably  fliis  i)ocket  belt,  of  which  a  larpe  part  was  undoubt- 
edly covered  by  later  andi'site  flows,  enriched  the  jrravel  of  the  ancient 
streams  which  (lowed  acro.ss  it.  The  Garbe  and  de  Maria  Mine  in  Ladies 
Canyon  has  produced  many  thousands  of  dollars  worth  of  beautifully 
crystallized  <.'old  and  is  still  operated.  The  Four  Aces  Mine  is  also 
active  in  Volcano  Canyon.  The  serpentine  contains  bodies  of  talc 
schist,  mariposite  and  baritc.  Fiiu'ly  divided  <.M>ld  occurs  in  places  in 
the  talc,  but  is  difficid.f  to  recover. 

Four  miles  southeast  of  Towie  in  the  lar<.'e  area  of  Carboniferous 
rocks  locally  called  the  lilue  Canyon  formation,  are  found  many  promi- 
nent veins  of  (piarlz.  Most  of  these  have  been  jirospected  and  nuiny 
have  been  productive.  The  Ulue  Canyon  formation  is  composed  prin- 
cipally of  black  clay  slate  and  (|uarfzific  sandstone.  Itrneous  dikes  are  ji 
often  to  be  seen  aecompanyin<;  the  veins.  The  Pioneer  Mine  on  the  ■; 
Pioneer  and  Lynn  veins,  has  been  the  larfrest  developed.  The  Black 
Hawk  and  Anicrican  Ea<rle  mines  are  active  now  on  a  small  scale.  The 
I*ioneer  operatif)ns  are  described  herein.  The  American  liar,  and  the 
Herman.  Itlack  Canyon  and  Canada  Hill  mim's,  farther  east  in  the  hiph 
motuitains,  are  in  the  Hlue  Canyon   formation,  which   is  the  bedrock 
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rorniatiou  of  most  of  the  lii<;li('r  fast<'i-ii  ])<n-|  of  the  county.     'Plic  fii-st 
and  last  named  are  active. 

AitKrican  Eiujle  Prospect  is  in  the  eanyon  of  North  Foi'k  of  Amei-iean 
River,  a  miU>  and  a  lialf  upstream  from  tlie  moutli  of  Ilumbuj;  Ci-eek, 
and  reached  by  a  trail  from  Towle  or  from  the  Pioneer  Mine.  There  is 
a  quartz  vein  four  feet  wide  -where  oj)ened  in  prospecting  five  years  ago. 
The  footwall  is  black  slate  and  hanging  wall  gray  schist.  A  little  work 
has  been  done  at  intervals  by  a  stock  company,  under  different  names. 
A  10-stamp  Straub  mill  has  lately  been  installed.  A  total  of  about  240 
feet  of  underground  work  is  reported. 

Big  Hen  Miniiuj  Company  was  not  successful  in  develojjing  free- 
milling  ore  on  its  ])roperty  five  miles  north  of  Lincoln.  A  large  sum 
was  raised  from  the  sale  of  stock  and  considerable  prosj)ecting  done  to 
a  depth  of  360  feet.  The  prospect  is  in  amphibolite  schist  near  the 
granodiorite  contact. 

Blark  Hawk  Mine  is  on  the  North  Fork  of  American  River,  four 
miles  southeast  of  Towle  by  trail.  A.  B.  Chase  and  others  of  Roseville 
have  moved  10  stamps  of  the  old  Southern  Cross  mill  to  the  claims  and 
were  erecting  them  in  July,  1927,  i)reparatory  to  crushing  ore.  The 
|)roperty  was  first  developed  years  ago.  and  Chase;  believes  some  of  the 
(juai'tz  then  broken  will  pay  to  mill  and  that  there  are  good  i)r()spects 
in  tlie  adit  workings. 

Canada  Hill  Mines  comj)rise  two  grou])s  of  claims,  the  Beauty  (Jroup 
of  ten  claims  and  Nob  Hill  Group  of  seven  clainLs,  each  covering  4500 
feet  on  the  strike.  They  are  at  Canada  Hill,  44  miles  from  Auburn  via 
Fore.st  Hill,  and  the  elevation  is  6225  feet  at  the  Beauty  shaft.  A  :?0-lt. 
shaft  and  an  nj^jjcr  adit  200  feet  long  gave  good  jirospects  in  a  (puiitz 
vein  one  and  one-half  to  three  feet  wide  and  striking  northeast.  In 
1!)1!)  and  1920.  ^Metals  Exi)loration  Company  ])rosi)ected  it  under  lease 
and  option.  A  lower  adit  was  run  800  feet,  of  which  600  feet  was  a 
crosscut.  They  gave  up  their  option  in  1!)20.  Since  then  Snyder  has 
i-esunu'd  work  and  some  ore  is  reported  being  crushed  in  a  lO-stainp  mill 
during  the  ])resent  year.  The  Nob  Hill  claims  have  been  prospected  by 
adits.     The  veins  are  of  fair  size  and  assayed  well  at  the  surface. 

Centennial  Mine  on  Duncan  Hill,  two  miles  southwest  of  Auburn,  is 
an  exami)le  of  a  type  common  in  the  district.  The  vein  is  about  .'U) 
inches  wide,  in  amphibolite  schist,  but  pinches  down  at  intei'vals.  ll 
strikes  N.  80°  W.  and  dips  70°  south.  The  ore  occurred  in  small  rich 
shoots,  from  two  to  fifty  feet  long,  the  formation  of  which  ap))eared  to 
have  been  influenced  by  'iron  crossings,'  the  miners'  term  for  zones 
rich  in  pyrite  and  dialcopyrite  in  the  amphibolite  schist.  Ore  was 
mined  in  11  or  12  shafts,  the  deepest  180  feet.  After  this,  adits  were 
run  from  each  end  of  the  claim,  one  700  feet  long  aiMl  the  other  900  feet, 
connecting  a  few  feet  a])art  vertically  at  one  of  the  shafts.  The  plan 
was  to  mill  the  entire  vein,  but  this  was  unsuccessful.  The  total  jh-o- 
duction  was  $1 50.000  or  more.  The  estimated  value  of  ore  in  the  rich 
shoots  was  $8  to  $12.  but  the  vein  as  a  whole  is  low  grade.  The  I)Ooth, 
Conrad  and  Crandall  are  nearby  mines  which  have  all  made  some  i)ro- 
duction.  but  are  all  idle.  The  ore  of  Duncan  Hill  contains  gold,  silver, 
lead  and  copper,  the  sulphides  being  rich  at  times. 
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('InctKfo  Mini  was  an  cxaiiipK'  of  iiiincs  in  tlic  «i:raii()(li(irit('  lu'ar 
rcnryn.  Scvcial  small  (iiiartz  niiiu's  wcro  worked  between  IHGO  and 
ISS')  ahont  a  mile  east  of  the  town.  A  vein  of  solid  (piartz  two  to 
three  feet  wide  strikes  N.  20  '  to  MO"  E.  and  dips  from  70  -  east  to  verti- 
eal  at  the  Chica^'O.  On  the  north  end  it  breaks  into  strinjrers.  A  shaft 
was  snnk  .')()()  feet.  For  the  first  200  leet  the  ore  is  stated  by  a  former 
superintendent  to  liave  avera^rod  $7  a  ton.  Ore  was  mined  for  a  h'njrth 
of  400  feet  on  the  :{00-ft.  and  400-ft.  levels,  but  ran  as  low  as  $4  a  ton 
there.  Around  "jOO  feet  deep  the  vein  was  breakinj,'  into  striiifrers.  The 
walls  were  hard  and  stood  well  without  tind)er.  All  mining'  was  by 
hand.  A  10  stamp  mill  was  operated.  The  Alabama  and  Elizabeth 
were  nearby  mines  worked  at  the  same  time.  The  ))laeer  mines  alon^r 
Secret  Kavine,  whieh  drains  this  district,  were  enriched  by  erosion  (tf 
these  veins. 

Four  Avfs  (formerly  Thui  Qiarus)  Mltn  is  part  of  a  ^'roup  of  14 
claims,  said  to  cover  10,500  feet  alon^'  a  dike  of  serpentine  and  its  con- 
tacts with  schists,  and  extendin<r  from  the  Spanish  !Mine  southeast  of 
Forest  Hill  to  the  Middle  Fork  of  American  Kiver.  A  road  three  miles 
loufr  fi-om  Forest  Hill  dr(»|)s  IsOO  feet  in  reachin<r  the  camp,  which  is  on  if 

Volcano  ("anyon  at  an  elevation  of  liUiO  feet  and  (tne  mile  north  of  tljc 
i-iver. 

Some  work  was  done  here  and  ab((ut  .$4r).000  was  produced  a  nundx-r 
of  years  a^'o  by  (Jeorjre  Winj,di«'l<l.  The  i)ay  ore  was  taken  from  a  small 
'pocket'  orebody  only  a  few  feet  underjrrouiul.  The  area  mapped  as 
peridot ite  and  .serpentine  contains  strips  of  black.  {jrra|»hitic  .schist  and 
completely  altered  rock,  evi<lently  ijrneous  dikes  orijrinally.  The  .ser- 
pentine is  also  altered  to  talc  and  nuii"ii)osite  in  ])laces.  To  the  west 
lies  amphibolite  schist,  and  strijts  of  this  al.so  occur  in  the  serpentine, 
the  frraj)hitic  schist  jirobably  also  bein<i:  a  j)hase  of  it. 

A  total  of  550  feet  of  underfrround  work  liad  been  done  here  to  .luly. 
1I>27,  enteriu";  near  the  level  of  Volcano  Canyon.  Of  this,  4.'{0  feet  was 
di"iffin<.'.  .\  (puirtz  vein  three  to  four  feet  wide  where  stoped,  strikes 
northwest  and  dijys  ;{()  to  40  northeast.  It  has  the  black  <rraphitie 
schist  and  altered  dike  on  the  hanjrin^'  wall  and  mariposite  on  the  foot- 
wall,  in  those  places  where  the  best  ore  is  reporte<l.  Three  stopes,  the 
lon^'est  bein;r  I»0  feet,  have  been  opened.  Ili^rh-jrrade  (U'c  occurs  in  small 
bunches  showing:  consi<lerable  fi'ce  ^'old  in  this  vein.  This  hi^rh  <rrade 
evidently  formed  alou}?  the  haufrinjr  wall,  by  repeated  openiufr,  and 
jrold  was  precipitated  by  <rra|)hite  and  carboiuites  in  the  schist.  Ore- 
bodies  will  probably  be  confined  to  the  veins  at  the  contact  of  a?nphibo- 
lite,  black  .schist  or  dikes  with  the  .serpent iiu',  the  last  named  alone 
beiny:  unfavorable  for  vein  formation.  Near  the  southeast  end  of  tin- 
drift.  "Us  feet  from  the  portal,  a  flo<»r  dij)s  N.  20  W.  (Sold  occurs  in 
the  fillin;.'  of  this  Hat  seam.  It  ap|»ears  as  if  such  seams  mi<.dit  bi- 
caused  by  the  slippln;;  (»f  the  hillside  and  the  presence  <»f  >:oh]  in  them 
mijrlit  be  due  to  sec(»ndary,  downward  enrichment. 

About  1000  feet  .southeast  from  the  face  (d"  this  drill  there  is  a  wiu/e 
14s  feet  «leep  on  the  Scorpion  claim.  To  the  northwest,  1250  feet  away. 
120  feet  of  workinirs  were  run  alon<.'  the  contact  and  {rood  assays 
reported. 

Tlu'  e(iuipuienf    includes  a  5-stamp  mill,  40-h.p.  semi-Diesel   engine. 
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air   c'oinprcssov    and    several    '^ood    l)uildin<j:s.        Ten    to    15    men    are 
employed. 

Oro  Vina  has  been  the  only  important  prodneer  in  the  Ophir  District 
in  the  past  ten  years.  It  is  a()out  t'onr  miles  by  I'oad  west  of  Anbnrn.  The 
vein  as  a  rnle  is  about  two  feet  wide,  but  ))inehes  in  ])laces,  forming; 
lenses,  lioth  walls  ai-<>  amphibolite  schist  to  between  the  6()()-ft.  and  700- 
ft.  levels,  Avliere  the  vein  enters  the  j^ranodiorite,  which  on  the  surface 
lies  a  sliort  distance  south.  The  vein  wa.s  of  lower  jjrade  in  the  contact 
zone,  but  reported  of  »rood  "frade  where  it  entered  the  hard  j^ranodiorite, 
and  was  not  displaced  laterally. 

The  new  shaft  on  r>ullion  No.  1  claim  Avas  .sunk  730  feet  and  six- 
levels  were  o])ened  at  100-ft.  intervals.  The  last  owners,  Oro  Fina 
Mininj;  Comi)any,  bejran  work  in  10113  and  continucnl  until  January, 
1922,  when  the  death  of  the  manajicr  resulted  in  cl()sin<z  the  mine  and 
shortly  after  all  machinery  and  e(piii)ment  were  removed. 

The  vein  strikes  a  little  nortli  of  west  and  dips  65°  south.  Levels 
were  run  east  from  300  to  1400  feet  and  from  130  to  500  feet  west, 
developing:  ore  shoots  on  both  sides  of  the  shaft,  one  of  them  150  feet 
and  the  other  250  feet  Ion*;.  The  larjrer  of  these  is  east  of  the  shaft,  and 
No.  7  level  was  beinjr  driven  to  reach  it,  with  several  hundi-ed  feet  still 
to  fro  at  the  time  of  closin<r.  This  section  is  still  Avell  above  the  contact 
zone.  The  sidi)hi(le  content  of  the  vein  averaged  \%  pyrite,  worth  $60 
a  ton.  The  ore  averajred  within  a  few  cents  of  $S  a  ton  between  li)15 
and  1!)21.  The  production  for  tive  years  ending  December  31,  1920,  was 
$430,000.  There  was  a  good  protit  from  operation  until  liigh  pi-ices  inci- 
dental to  war  conditions  ensued.  The  total  cost  of  oi)eration  and 
development  rose  from  $5.55  in  1916  to  $7.85  a  ton  in  1917.  The  mill 
u.sed  (since  removed)  contained  rock  breaker,  ten  1000-lb.  .stamps,  and 
one  each  sand  and  slime  concentrators.  It  had  a  capacity  of  35  to  40 
tons  a  day  and  made  a  satisfactory  recovery,  most  of  tlie  gold  being  free. 
The  ore  of  this  mine  apjjcars  to  ditfer  from  that  of  many  of  the  mines  in 
the  granodiorite  nearby,  wliich  carry  sulphides  of  lead,  copjjcr,  zinc  and 
.silver.    One  small  body  of  rich  ore  at  the  Oro  Fina  produced  $90,000. 

Pwncfr  Mine,  on  the  south  side  of  the  canyon  of  American  Kivei-, 
five  miles  south  of  Towle,  is  probably  the  deepest  and  most  extensively 
worked  cpiartz  mine  in  the  county.  The  steep  topograi)liy  permitted 
the  use  of  adits,  giving  a  depth  of  1440  feet  below  the  apex.  Little 
work  has  been  done  in  the  ])ast  four  years. 

There  are  two  veins,  the  Lynn  aiul  Pioneer,  but  most  of  the  work  was 
on  the  Lynn.  It  strikes  X.  32°  W.  and  dips  70^  NE.  The  vein  follows 
a  strong  dike  most  of  the  wlay,  and  this  favors  persistence  in  depth. 
This  vein  is  one  to  ten  feet  wide,  but  averages  four  to  seven  feet  wide  in 
most  ])laces  and  is  composed  of  good-looking  ribbon  rock.  The  footwall 
is  liard  black  .slate  and  the  hanging  wall  grey  slate  and  slaty  schist. 

N'o.  3  crosscut  adit  cuts  the  I'ioneer  vein  at  a  distaiu'e  of  390  feel 
and  the  Lynn  vein  at  1400  feet  from  the  jiortal,  and  at  a  dei)th  of  700 
feet,  and  follows  the  latter  2525  feet.  No.  7,  525  feet  below  No.  3,  is  a 
crosscut  2800  feet  long  to  the  Lynn  vein  and  is  drifted  on  that  vein  for 
1475  feet.  A  winze  is  sunk  242  feel  below  No.  7  adit,  showing  the  vein 
to  be  two  to  9.J  feet  wide  on  the  bottom  level,  where  it  was  drifted  225 
feet.     Thirteen  levels  in  all  were  run.     Between  No.  3  and  No.  4  levels. 
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the  veiu  was  sloped  nearly  eoiitimioiisly  I'or  about  11200  IVet.  Tlie  North 
Lynn  stope  was  :{00  feet  by  700  feel  h»n^'  and  1  to  4  feet  in  thiek- 
ness  was  stoped  ;  Lynn  stope  was  ;}2.")  feet  by  450  feet  by  one  to  six  feet. 
Tljcre  lias  been  little  niinin<r  below  No.  5  level. 

The  ore  milled  has  i-an-rrd  from  $:{  to  $1()  a  ton.  runniii<:  .$10  to  .$16 
a  ton  in  the  npper  levi-ls.  It  eontains  2i',<  oi  pyrite,  worth  about  $50 
a  ton.  One  seetion  of  vein  2\  inehe.s  wide  above  No.  7  level  is  reported 
to  have  yielded  .some  ore  worth  $120  a  ton. 

The  mill  is  550  feet  below  No.  7  adit.  It  wa.s  built  40  years  a«.'o  and 
it  eontains  9"  by  12"  breaker,  twenty  1050-lb.  stami)s  and  six  4-ft.  belt 
vanners.  There  is  also  a  eyanide  jdant  with  a  eaj)aeity  of  a  ton  a  day 
for  treat in<;  eoneentrate.  Elect rieity  brou<rht  fr(»ni  T(»wle  was  used  for 
])Ower  in  recent  years.  The  later  operations  have  been  intermittent 
and  tlie  tramway  from  No.  7  to  the  mill,  the  electric  power  line  and  the 
mill  are  in  need  of  repairs.  The  mine's  jjroduetion  can  not  be  defi- 
nitely stated,  but  is  believed  to  have  been  between  $600,000  and 
$1)00,000. 

Rmng  Sun  Mine  is  a  mile  and  a  half  west  of  Colfax.  Il  was  o|)ened 
in  1S66  and  was  opeiated  until  1^74  with  a  5-stami)  mill.  J»"d  from  then 
until  ISSO  with  a  lO-stauip  mill,  which  crushed  12  to  15  tons  a  day. 
The  production  was  over  $2.0()().()()(). 

The  vein  averajred  IS  inches  wide  in  tiie  ui)|)er  levels  and  lies  between 
hard  diaba.se  walls.  It  .strikes  northeast  and  dips  85*^  south  to  th<' 
seventh  level,  where  it  rolls  over  and  reverses  its  dip  in  20  feet.  P.elow 
this  roll  the  vein  increases  in  width  to  foiir  or  five  feet  and  becom<'s 
softer.  The  deepest  shaft  is  749  feet  dee])  on  the  dip  with  ten  levels. 
There  are  two  otlier  shafts  to  the  west,  one  suidx  to  the  fifth  level  and 
the  other  to  the  third.  On  the  Avest  of  main  shaft  there  was  a  pay 
chimney  about  40  feet  lonjr.  which  is  rejjorted  l)y  a  former  super- 
intendent to  have  been  so  i-ich  in  free  trold  near  the  cross  faidt  that  the 
jrold  literally  held  the  rpiartz  tojrether.  A  north  and  south  crossing'  or 
faidt  apparently  bounded  the  rich  ore  on  this  side  and  had  probabl\ 
influenced  its  deposition.  East  of  the  shaft,  pay  was  in  stringers.  On 
the  west  it  paid  well  to  the  700  level,  where  the  roll  occurred,  but  below 
there  it  is  .said  to  have  milled  $5  a  ton. 

The  mine  lay  idle  from  1HS4  to  1919.  when  a  stock  company  erected  a 
modern  plant  with  a  new  lO-s1amp  mill  and  unwatered  the  mine.  They 
were  unable  to  keep  the  water  out  of  the  lowest  level  loufs  enoujrh  to  do 
any  w(»ik  and  failed  to  find  any  new  ore.  They  rpiit  in  1921  after 
milling  a  few  tons.  Subsecpiently  E.  0.  Klinker  bepan  further  work 
and  lately  a  lontr  drain  tunnel.  ])lanned  and  started  12  years  or  more 
ajro,  has  been  continued,  and  it  was  expected  that  this  would  be  finished 
the  present  summer. 

Spanish  Mints,  lyin<r  north  of  the  Four  Aces  jiroperty,  show  a  vein  of 
barite,  silica  and  talc  in  the  f<M-m  of  a  blanket  divided  into  floors  in 
which  free  jrold  occurs.     It  has  a  2-stamp  mill. 

Snou'hiiil  Mine,  near  the  old  Su^'ar  Tine  mill  12!  miles  northeast  of 
Forest  Hill,  shows  free  pold  in  talc  and  serpentine  with  a  little 
(piartz.  It  is  efpiipped  with  a  ."JO-tctn  ball  mill,  five  li<;ht  stamps  and  a 
small  eyanide  plant.  The  company  that  ptif  this  eqnii)ment  on  it  was 
unable  to  make  it   pay. 
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FolUnviufjj  the  plan  used  in  our  new  set  of  county  rei)orts,  the  Avriter 
has  not  considered  it  necessary  to  enter  into  a  description  of  each  (juart/, 
mine  in  tlie  county.  Tliis  would  involve  the  repetition  of  many  details 
covered  in  past  reports.  It  is  also  true  that  many  mines  in  the  same 
district  or  in  the  same  geolog^ical  formations  have  many  characteristics 
in  common,  so  that  a  description  of  one  or  two  of  each  type,  with  the 
i-esults  obtained  in  their  operation,  {?ives  the  reader  a  good  idea  of 
what  may  be  expected  from  others  of  the  same  type.  The  above  notes 
sunuiiarize  the  results  of  (|uartz  mininj?  in  the  county  since  the  reports 
of  191.")  and  1920.  The  followin<r  table  shows  in  compact  form  the 
name,  location  and  ownership  of  all  quartz  mines  and  prospects  and 
a  bibli()frrai)hy  of  articles  concerning  them  in  our  past  i)ublications. 
'j'he  (|uartz  mines  of  the  Ophir  district  were  described  in  the  P\)urteenth 
lvei)ort  of  the  U.  S.  Geological  Survey,  part  two,  and  the  areal  geology 
of  the  county  was  maj^ped  by  that  survey  in  its  Sacramento,  Placer- 
ville,  Colfa.x  and  Truckee  folios. 
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GOLD    (placer   mines). 

Claude  Chana  is  credited  with  the  discovery  of  "ohl  in  Auburn 
Ravine  (tlien  Woods  Dry  Di<»fj:ings)  near  the  present  town  of  Auburn. 
May  16,  1848,  sliortly  after  I\Iarshairs  discovery  at  Coloma.  Tlie 
shallow  placers  were  often  fabulously  rich.  Hundreds  of  bars  alonf? 
the  North  and  Middle  Forks  of  American  River  were  worked,  and 
numerous  small  streams  in  all  parts  of  the  county  were  highly  pro- 
ductive. Beginning  about  1857,  after  the  surface  placers  were  in  large 
part  exhausted,  the  rivers  were  turiied  from  their  beds,  which  have 
been  thoroughly  mined.  Hydraulic  mining  began  at  Yankee  Jim's 
in  1852,  with  a  canvas  hose  and  a  small  quantit}'  of  water,  under 
a  head  of  only  about  50  feet.  This  camp,  on  the  luirth  side  of  Forest 
Hill  ridge,  and  Michigan  Bluff  and  Todd's  Valley  on  the  south  side, 
were  pretty  well  worked  out  by  1868.  The  opening  of  the  series  of 
buried  ancient  channels  Ij'ing  under  the  andesite  which  covers  the 
Fore-st  Hill  divide  and  its  northeasterly  extension,  followed  closelj'  on 
the  working  of  the  surface  placers.  Where  the  miner  followed  the 
gold-bearing  gravel  until  it  disappeared  under  the  svirface,  circum- 
stance wouhl  dictate  the  method  of  mining  to  be  followed.  Should  a 
good  supply  of  water  be  available,  and  the  amount  of  overburden  to  be 
handled  not  seem  too  great  in  ])roportion  to  the  gravel,  it  juight  first  be 
hydraulicked  and  this  method  was  also  followed  Avhere  the  gravel  was 
too  low  grade  to  'drift.'  But  with  a  rich  and  ])erhaps  small  pay 
streak  and  with  perhaps  several  hundred  feet  of  overburden,  often 
composed  of  volcanic  material  too  hard  to  hydraulic,  tlie  only  feasible 
method  of  working  wa.s  to  'drift,'  that  is,  to  follow  the  pay  streak  by 
adits  along  the  bedrock  of  the  ancient  stream,  or  in  the  hard  bedrock 
below  the  gravel,  wliich  was  extracted  by  means  of  rai.ses,  cross  adits 
and  breasts.  This  method  of  mining  reached  its  highest  development 
in  the  mines  of  the  Forest  Hill  divide  and  the  adjacent  districts,  notably 
at  Sunny  South  and  Damascus.  In  many  claims,  both  hydraulic  and 
drift  mining  were  resorted  to.  ^Michigan  Bluff,  Todd's  Valley,  Yankee 
Jim's,  Dutch  Flat  and  Gold  Run  were  ])re-eminently  hydraulic  mining 
camps,  Avhile  Forest  Hill  and  Iowa  Hill  were  known  for  their  drift 
mines.  Forest  Hill  district  lias  been  the  most  productive  drift  mining 
camp  in  the  state.  It  wa.s  stated  in  1868  that  the  mines  within  rifle-shot 
of  the  po.st  office  there  had  produced  $1(),000,0()().  In  1859  this  camp 
shipped  $100,000  of  gold  dust  a  month. 

The  i)rincipal  placer  mining  districts,  their  estimated  gold  production 
and  the  production  of  some  of  the  more-noted  individual  mines,  are  as 
follows : 

Forest  Hill  district  proper $12,000,000 

of  which  the  following  mines  were  the  principal  contributors  prior  to 
1868,  according  to  Rossiter  W.  Raymond:^ 

Dardanelles  (principally  drift) $2,000,000 

Mayflower 1,500,000 

New  Jer-sey S.-)0,00() 

Independeiu'e   45().()0() 

Deidesheimer    65(),()0() 

»  Raymond,  R.  \V.     Mineral  Resources  of  U.  S.  West  of  Rocky  Mts..  18C8. 
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Fitsl  &  Xorlwuod $2r>0.00fl 

Rough  &  Keady 250,()()t) 

Gore 2r)0,000 

Jenny  Lind 1.100.000 

Bath  (Paragon  drifting,  $1,750,000;  hydraulic,  $')()0,- 

000)   .'. .t2.2r)0.(Mio 

Todd's  Valley  (hydraulic  mines) a.OOO.OOO 

Yankee  .liiii's.  (Jeorgia  Hill  (liydi-aulie  iiiiiies) .kOOO.OOO 

Iowa  Hill  Divide  (liydraulie  and  drift  mines) lO.OOO.OOO 

Damascus  district    (drift)    (j.OOO.OOO 

Hidden  Treasure  Mine   (drift)    M.r)0().()()0 

Michigan  liluff.  Byrd's  Valley  (hydraulic) fi.OOO.OOO 

(Jold  Kun   (hydraulic)   :}.0()().000 

Dutch  Flat  (hydraulic) 3.000.000 

Last  Chanee  district  (i)rincipally  EI  Dorado  Minc)___  2.r)()0.00() 

The  last  large  producei-  operated  among  the  drift  mines  was  the  Hid- 
den Ti-easure,  which  continued  working  until  late  in  li>14.  Since  that 
time  the  placer  gold  i)roduction  has  come  mainly  from  the  dredgers 
operated  along  the  Middle  and  North  Forks  of  American  Kiver.  Drift 
mining  and  gold  jn-oduction  therefrom  have  been  on  a  small  scale  in 
i-ecent  years.  There  has  been  .some  work  near  Forest  Hill.  Deadwood 
and  along  Duncan  Canyon,  the  last  named  in  the  eastern  part  of  the 
county  in  the  high  mountains.  The  keeping  of  definite  annual  statistics 
(d'  gold  production  in  California  began  in  IhSO.  The  figures  for  IMacer 
County  appear  herewith.  All  of  this  excejjt  about  .$:}.r)(M).000  from 
gold  «|uart/.  mines  and  about  $1,000,000  from  dredgers,  came  from 
placer  mines.  The  last  dredger  oj)erafed  in  the  c(»unty  was  being 
moved  in  June,  1927. 


Geology. 

Tlie  subject  of  geology  of  the  aurifen»us  gravel  de|»osits.  ami 
<speci;dly  the  buried  channels,  has  been  c(»vei'e(l  in  detail  in  the  State 
Mining  bureau's  past  ])ul)lications.  The  ancient  channels  of  the  Forest 
Mill  and  Iowa  Hill  divides  were  described  in  detail  in  the  Ninth  and 
Tenth  Reports  of  the  State  Mineralogist,  in  articles  by  .John  Hays 
Hammond,  Ro.ss  E.  Browne  and  J.  U.  Hobson.  These  reports  are 
Jieeompanied  by  excellent  maps,  showing  the  geology  of  the  districts, 
the  location  of  channels,  the  location  and  extent  of  work  done  upon 
Ihem  at  the  various  miiu's,  and  much  other  valuable  information. 

After  seventy-five  years  of  working  such  deposits,  many  of  the  drift 
nnning  di.stricts  of  the  county  remain  a  baffling  puzzle.  In  the  pojudar 
mind.  j)laeer  mining  has  always  been  considered  simpler  aJid  calling  for 
the  exercise  of  far  less  technical  skill  than  quartz  mining.  This  is  cer- 
t;iinly  TU)t  true  as  regards  drift  mining.  In  such  district.s  as  the  Forest 
Hill  divide,  the  drainage  systems  of  hundreds  of  thousands  and  perhaps 
millions  of  years  were  finally  blotted  from  sight  by  sjieh  covering  of 
later  volcanic  efTusions  that  the  old  topograjthy  was  comi)leteIy  hicMen. 
Subse(pieiit  erosion  has  greatly  altered  the  face  of  the  coiuitry,  but  the 
mantle  of  andesite,  immense  enough  to  conceal  entire  river  systems,  still 
conceals  channel  segment.s  of  possible  value  of  which  we  know  nothing. 
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The  amazing  geologic  complexity  of  the  series  of  stream  and  volcanic 
deposits  between  the  bedrock  of  the  Cretaceous  and  the  present  surface 
is  appreciated  by  few. 

In  addition  to  the  channels  whose  gi-avel  deposits  are  rich  enough  to 
work  profitably,  there  are  many  others  whicli  will  not  ])ay  under  exist- 
ing cii'cumstances.  The  general  conditions  which  govei-ned  this  most 
imi)ortant  feature,  the  gold  content,  are  wrapped  up  with  tlie  geology 
of  the  ancient  bedrock  surface  of  the  country  over  which  the  now 
buried  rivers  flowed,  and  the  sequence  and  interrelations  of  the  chan- 
nels.    They  may  be  summarized  in  a  few  words. 

The  most  ancient  of  the  deposits  were  in  the  large  rivers  which  car- 
ried on  their  work  of  erosion  for  probably  millions  of  years  without 
interruption.  They  accumulated  in  their  broad  beds  immense  amounts 
of  debris  from  the  erosion  of  the  Cretaceous  surface,  Avhere  were  exposed 
the  earlier  gold-bearing  rocks.  While  the  parts  of  the  county  princi- 
l)ally  traversed  by  these  streams  have  produced  no  very  large 
rich  quartz  mines,  there  are  numerous  gold-bearing  veins  and 
))oekets  and  auriferous  schists.  The  amount  of  rock  torn  down  aiul 
carried  off  in  the  streams  was  so  trenuMulous  that  mucli  gold  was  col- 
lected in  the  stream  beds.  The  mountains  were  reduced  to  probably 
one-third  their  original  height  and  most  of  the  great  central  valley 
wa.s  filled  with  the  lighter  and  finer-sized  fragments.  Most  of  the  rocks 
were  so  susceptible  to  erosive  agencies  that  they  were  carried  off  entirely 
and  ojily  the  more  resistant,  of  which  (piartz  was  the  commonest, 
renuiined  in  the  higher  parts  of  the  stream  courses,  and  gave  the 
deposits  their  character  of  'quartz  channels.'  These  j)riniary  chan- 
nels have  been  the  most  ])roductive,  as  a  whole.  After  their  courses 
had  been  choked  by  the  first  of  the  volcanic  outbursts,  there  began  a 
l)eriod  when  erosion  was  interrupted  frecpu'ntly,  as  compared  with  the 
])re-volcanic  era.  The  streams  often  did  not  have  time  to  even  cut 
their  channels  to  bedrock  before  they  were  again  choked  by  volcanic 
debris.  But  where  they  could  erode  deeply  enough  to  reach  the  primary 
channel,  they  became  rich  in  gold  below  the  crossing,  often  richer  than 
the  original  channel,  as  their  gravel  then  was  reconcentrated.  But 
unless  and  until  it  made  such  a  crossing,  or  reached  bedrock,  the  later 
channel  was  apt  to  be  disappointing  to  the  miner.  Another  class  of 
channel  is  the  steep  and  narrow  gulch  deposit  found  in  some  of  the 
higher  di.stricts.  These  resemble  present-day  streams  in  the  same 
regions,  but  are  covered  by  the  later  lava  flows.  Where  present  rivei-s 
removed  miles  of  the  primary  channels,  they  in  turn  became  rich  in 
gold  below  the  crossings,  forming  the  deposits  first  worked  by  the 
l)ioneers.  The.sc  streams  cut  trenches  2000  to  2500  feet  deep,  passing 
through  the  volcanic  capping  and  eroding  the  bedrock  formations,  in 
which  gold-bearing  veins  occur,  to  a  depth  of  2000  feet  in  places.  The 
gold  content  of  the  jirimary  ancient  channels  and  of  the  present  streams 
depended  on  the  gold  content  of  the  bedrock,  and  the  best  mines  were 
below  the  regions  where  these  streams  crossed  the  pocket  and  quartz 
veins. 

There  is  printed  herewith  a  directory  of  placer  mines  and  ])rospects, 
giving  the  names,  locations  and  ownerships  of  practically  every  placer 
mine  in  the  county,  together  with  reference  by  name  of  publication 
and  page,  to  this  bureau's  reports  describing  past  mining  operations. 
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The  iniiios  of  tlie  Duncan  Canyon  district  were  described,  and  a  map 
(»l"  the  district  jjiihlished  in  our  "Mining:  in  California"  for  July,  1925. 
The  vexed  question  of  hydraulic  mininj;  in  this  and  nearby  counties 
lias  been  discussed  in  detail  by  Arthur  Jarnian  in  the  report  of  the 
California  Hydraulic  Miiiin<jr  Commission,  which  was  rejjrintcd  in  our 
(luartcily.  "Minin<,'  in  California.''  for  January,  l'J27.  There  remaias 
to  mention  only  the  few  small  opei-ations  not  covered  in  other  rejiorts 
cited  in  the  directory. 

Jiig  Dipper.  The  last  work  on  this  old  drift  mint'  near  Iowa  Hill 
was  done  by  A.  1).  Hadsel  in  ]!>2()-21.  Results  were  disai)pointin^',  and 
the  property  is  idle. 

Blur  Ei/fs  Prospcrf  in  Duncan  Canyon  w.os  jjrospected  for  several 
years  by  CJold  Dollar  Minintr  Company,  uiuler  ojition  to  purcha.se.  The 
(iold  Dollar  adit  on  the  (iold  Dollar  claim  near  tlie  southwest  end  of  the 
lMM)  acres  in  this  trroup  was  run  2'M){)  feet  in  a  direction  a  little  west 
of  north.  This  was  in  search  of  one  of  the  .steep  chaniu'ls.  similar  to 
that  mined  at  the  (Jlenn.  Several  bodies  of  jrravel  were  oix'iied  and 
work(M|  iu  i\  small  way  in  the  |)ast  on  the  claims  now  iiu-luded  in  the 
l)lu(^  Eyes.  The  last  work  failed  to  find  any  payable  deposit,  and 
developed  no  buried  channel. 

After  drivin<;  this  adit,  the  company  advanced  the  Jack  Kobin.soii 
adit  to  a  lenjrth  of  l.'UM)  feet  on  the  Jack  Robinson  claim,  three-fourths 
of  a  mile  ea.st  of  the  (Jokl  Dollar  adit.  (See  maj).  in  "Mining:  in  Cali- 
fornia. "  July.  IICJ.").)  There  are  heavy,  water-worn  boulders,  indicat- 
in<.'  a  larjre  chainiel  (which  is  |)robably  the  Chalk  lilnff  channel)  in  the 
outer  part  of  this  adit,  which  was  started  years  ajro.  It  was  above  bed- 
rock at  the  start,  and.  aecordinir  to  S.  S.  Caples.  one  of  the  owners,  bed- 
lock  was  never  reached  in  the  last  work,  which  is  reported  14  feet 
above  tile  bedioek  at  the  face.  The  com])any  jrave  up  the  pi'operty  early 
in  l!t27. 

Boh's  Phi4'>  r  is  a  river  claim  of  100  acres  about  three  miles  upstream 
from  Rattlesnake  Dar  on  the  Middle  Fork  of  Anieriean  River  and  five 
miles  south  of  Auburn.  This  section  of  the  river  was  extensively 
worked  by  damiiiin;:  the  river  and  diverting;  the  (low  at  the  time  of  low 
water  in  summer  and  autunni  throu^rh  lar«;e  flumes.  It  is  believed  that 
sections  of  the  river  on  this  claim  were  never  worked  out.  The  owners 
are  usinjr  the  same  svstem  of  prospecting  which  was  followed  in  1!)'J4 
and  192.-). 

A  40-h.i).  };asf)line  eufriiu^  and  6-inch  eentrifujral  jrravel  juimp  and  a 
small  eufrine.  air  i)um|»  and  air  hose  for  a  diver  are  installed  on  a  bar^re 
which  is  anchored  in  the  middle  of  the  river  by  cables.  An  overhead 
cable  spans  the  river  and  a  hoist  and  enfrine  on  shore  operate  a  steel 
.scoop  which  can  be  lowered  int(»  the  river  and  can  be  filled  with  coarse 
rock  by  the  diver.  The  suction  nozzle  from  the  pump  is  directed  by 
the  diver,  who  wears  the  rejrular  deep-sea  outfit.  Any  rock  small 
enouph  to  pa.ss  the  inimp  is  readily  handled.  The  pump  discharges  its 
mixed  load  into  the  head  of  the  sluiee  boxe.s,  about  six  feet  above  water 
level.  j^iviufT  ample  water  for  washinfr  the  pravel  and  suflficient  dumji 
r<»om  to  |M'i-mit  disehar<;in<.'  tailing  on  the  bank  downstream.  Work  can 
Im'  earried  on  only  when  the  water  i.s  clear  and  warm  enoutrh  to  permit 
a  diver  to  remain  below  several  hours.      Two  divers  alternate  under 
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water.  Some  of  the  previous  work  liere  was  done  under  20  to  24  feet 
of  water.  On  aceonnt  of  their  hiss  in  weiglit  in  water,  larjje  boulders 
can  be  handled  niucli  easier  than  on  land. 

Cannack  Placer  Mine,  near  Robert.son's  Flat,  will  be  prospected  thi.s 
season  by  ^Irs.  George  W.  Carmaek.  Seattle.  No  work  except  as.sess- 
ment  labor  has  been  done  for  several  yeai's,  but  a  good  prospect  is  said 
to  have  been  found  last  season. 

Douhlc-O  Mining  Comimii]!  has  been  prospecting  the  old  drift  mines 
at  Deadwood. 

Excelsior  Mine  was  last  extensively  prospected  by  the  late  Haines 
Gridley  as  trustee  between  1915  and  1921.  In  the  early  days  the  For- 
est Hill  channel,  a  front  channel  or  bencii»system  of  the  primary  chan- 
nel, which  contributed  a  lai-ge  i)art  of  the  gold  taken  from  the  Forest 


I'lIOTO  XO.    C. 

Equipment  used  at  Boles  Placer  Mine  on  American  River  to  prospect  under  water. 
The  diver  worked  under  deep  water  near  the  point  where  the  bloclts  and 
cable  arc  suspended  (right),  directing  the  suction  hose  and  loading  the 
large  boulders. 


k 


Hill  district,  was  worked  in  a  number  of  chiiins  thi'ough  lunnels  enter- 
ing from  the  south  side  of  the  ridge.  Tliis  beneh  system  or  earlier  and 
higher  channel  of  the  ])rimary  system  was  cut  oft"  by  the  later  and 
deeper  blue  lead  and  the  work  in  later  years  has  been  for  the  purpose 
of  finding  the  westward  extension,  if  any,  of  the  earlier  channel,  and 
also  to  prospect  upstream  on  the  Deep  l>lue  Lead.  The  latter  proved 
to  be  a  much  wider  dejiosit  than  anticipated,  and  in  the  length  of  chan- 
nel i)rospeet('d,  between  400  ;md  'tOi)  fecf  upstream,  did  not  yield  gravel 
rich  enough  lo  i)ay  .t  profit,  according  fo  (ii'idh'y.  The  wesl  ward  exten- 
sion of  the  cai'liei-  channel  w;is  not  picked  uj),  and  (iiM(Mey's  woi'k  did 
not  reach  the  top  of  eithei-  i-im  of  the  wide  channel.  Sonic  later  work 
has  been  done  without  eonelusive  results.     This  holding  includes  claims 
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alonjj  till'  soutlj  front  of  the  lava  cap  from  the  Dardanelles  to  the  Uore, 
also  the  Excelsior,  IJanner  and  (Jarland  ^lill  Slope  claims.  An  early 
i-esumption  of  work  is  i)lannc(l. 

(ilinti  Mint ,  in  the  Dnncan  Canyon  district,  has  remained  almost  the 
only  prodncinj,'  drift  mine  in  the  comity  for  .several  years.  The  nj)per 
\vorkin«rs  are  still  mined  by  les.secs,  wliile  P.  Tillotson  and  associates 
have  continned  ojx'ration  of  the  lower  workin<rs.  There  has  been  little 
cliaii<;e  since  the  repoi't  on  the  mines  of  that  re<jrion  in  our  "^lininj^  in 
California."  .July,  V.)2n. 

The  <ilenn  channel  is  steej)  and  narrow  and  the  frravel  is  mostly  of 
haid  schist,  with  little  (piartz  in  it.  In  the  lower  working's  on  the  Outlet 
claim  the  pay  gravel  is  I'J  to  lo  feet  wide  and  ranges  from  nothing 
to  li.l  feet  thick,  being  overlain  by  coarse  volcanic  sand,  which  in  places 
I'loscs  (lirt'i'tly  down  upon  the  hard,  polished  schist  bedrock.     The  gold 


L.ower  tunnel,  Glenn  Mine. 

here  was  mostly  in  the  crevices  of  the  l)edrock.  In  the  upper  workings, 
in  the  Shields  tunnel,  the  bedrock  rises  140  feet  in  l.^iOO  feet,  there  being 
many  sheer  drops  of  .several  feet,  evi<lently  waterfalls  in  the  old  chan 
nel.  The  Moss  crevice,  in  this  tunnel,  is  said  to  have  yielded  .$I).()()0.  In 
flatter  stretches  of  channel,  gravel  accumulated,  and  one  body  2()0  feel 
long  and  up  to  ^{5  feet  wide  was  breasted. 

(iior<ii<i  Hill  (iravrl  Mint,  nejir  Yankee  dim's,  was  prospected  in 
linil  and  1!)'_M)  l)y  (Jeorgia  Hill  (Juld  Mining  Company.  Inc.,  headed  b.\ 
Anthony  Crafton.  A  tunnel  1400  feet  long  was  run,  a  raise  iml  uj)  'J0() 
feet  ami  about  *J00  feet  <A'  drifting  done.  Part  of  the  ground  had  been 
liydraulickcd  in  early  days,  and  the  object  was  to  pros|)ect  the  channel 
iiliead  of  the  face  ot  the  old  pit.  Kesults  were  dis{i|)|K)inting.  The 
claims  under  lease  in  1I>L*0  included  the  IJuchanan.  Traflon.  Kerr.  Arm 
bruster,  Gillespie  and  Adams,  and  T.jT  acres  were  under  option. 
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(ircii  Eagle  Mine,  west,  of  Forest  Hill,  was  ])rospecte(l  by  a  sub- 
sidiary of  Chief  Consolidated  Minin<r  Company  in  1!)15  and  1016.  They 
reported  a  channel  .")()  to  SO  I'eet  \vi<l(>,  but  that  the  value  of  jjravel  was 
not  satisfactory. 

Samuel  Laird  Kauch,  east  of  Looniis,  contains  a  shallow  <?ravel 
ilej)osit  which  was  worked  about  ll'Vi  by  one  of  the  most  complete 
hydraulic  elevator  systems  ever  used  in  the  state.  Electricity  was 
used  to  furnish  i)ower  for  iJumjiins  water.  On  account  of  the  fluted 
{jranodiorite  bedrock,  it  was  difiticult  to  deliver  jjravel  to  the  elevator. 
About  1!)22  A.  F.  Thebo  installed  a  dra^-line  bucket  outfit  ojjcrated  by 
steam,  but  was  unable  to  handle  the  j^round  because  of  insufficient 
power. 

On  the  Smyth  Ranch  at  Horseshoe  Bar  on  the  American  River,  5\ 
miles  cast  of  Lonmis.  ^Fark  Camei'on,  J.  If.  and  C.  A.  Oossett  and  others 


Photo  No.  8. 

New  form  of  rake  for  moving  boulders  and  cobbles,  used  by  Cameron,  Gossett  and 
associates  in  placer  mining  at  Smyth  Ranch. 

have   just   comi)leted   a    test   of   "ravel    by    methods   illusti'atcd    in    the 
accom])anyinf?  pictures. 

Water  for  a  jriant  was  j)UMiped  from  American  Kiver  with  a  lO-incli 
(•entrifuo:}d  pump,  nsinp:  a  7o-]i.p.  tractor  for  i)ower.  The  <j:iant  was 
used  to  i)ipe  the  jrravel  into  a  ])it,  from  which  it  was  di'awn  by  an 
S-inch  centrifu<>;al  pump,  which  lifted  it  25  feet  into  HO  feet  of  sluice 
lined  with  2-inch  by  3-inch  iron-faced  riffles.  F'or  clearino;  coarse 
cobbles  from  the  ])it,  and  from  tlie  f^ravel  before  reacliinp:  the  pit,  a 
specially  desifrned  rake  was  used.  It  wei{»hs  4700  pounds,  consists  of 
11  curved  pron<rs  of  l{-inch  by  5-inch  iron  spaced  six  inches  apart,  and 
measures  about  five  feet  wide  by  seven  feet  lonfj.  The  <;ravel  pump 
was  operated  by  a  60-li.p.  tractor,  and  another  tractor  of  the  .same  si/e 
operated  the  rake,  which  was  fitted  with  a  drajr-line  cable  rifj.  The 
rake  moved  one-half  to  two-thirds  cubic  yard  of  boulders  at  a  trip. 
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The  operation  was  (»f  interest   jirineipally  beeaiise  of  tlic  eijuipineiit 
used,  as  the  s'"<Ji"><1  woi-kcd  was  disappointing. 


Photo  No.  9. 
Part  of  outfit  used  at  Smyth  Uancli  for  prospecting  gravel. 
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GRANITE. 

Granodiorite,  locally  valU'tl  {granite,  is  the  principal  rock  outcropping 
in  the, district  between  Kocklin  and  Newcastle.  Quarries  were  opened 
at  Penryn  by  G.  Griffith  and  at  Kocklin  in  lbG;{  and  1^04  immediately 
afler  the  completion  ol"  the  Central  Pacific  Railroad  to  those  i)oints. 
Many  of  the  finest  buildin^rs  in  the  state,  including  the  state  caj)itol  and 
a  number  in  old  San  Francisco,  were  built  with  t-lie  Placer  County  stone. 
The  industry  at  tliese  two  towns  employed  300  men  or  more  until  l8t)0, 
when  the  demands  of  stonecutters  for  increased  wajres  and  the  compe- 
tition of  manufactured  building  materials  strangled  it. 

There  are  several  grades  of  stone  in  the  different  quarries.  That 
from  Rocklin  is  a  rather  fine-grained  biotite  granite  with  considerable 
orthoclase,  ami  the  dark  minerals  are  not  ])rominent.  so  that  the  color 
is  silver  gray.  At  Penryn  the  stone  in  the  main  (juarry  is  formed  of 
much  coarser  crystals  and  biotite  and  hornblende  are  prominent.  That 
at  Loomis  is  intermediate  in  character  between  the  two.  A  mile  east  of 
Penryn,  a  small  (pmrry  wa.s  opened  on  an  outcrop  of  gabbro,  a  black 
medium-grained  .stone  used  for  snuill  work.  All  of  these  stones  take  a 
high  polish.  There  is  an  abundance  of  granite  more  remote  than  the 
above  cpiarries.  and  small  workings  have  been  opened  at  several  i)laces 
near  Lincoln.  Loomis  and  <'lsewhere.  (Jranodiorite  also  occurs  in  the 
extreme  northern  part  of  the  county  in  the  vicinity  of  Emigrant  Gap. 
El.sewhere  than  named  above,  the  outcrojjs  of  this  stone  in  the  county 
are  too  remote  from  the  railroad  to  be  commercially  available. 

Most  of  the  rpiarry  workings  were  in  pit.s.  which  in  several  cases  liave 
reached  a  depth  of  100  feet.  The  stone  is  for  the  most  part  remarkably 
straight  grained.  It  was  broken  out  witli  plugs  and  feathers  and 
hoisted  from  the  ]iits  with  derricks  operated  by  steam.  Polishing  works 
using  steam  ])ower  were  o]ierated  at  Penryn  and  Kocklin.  Stone  was 
supplied  for  a  great  variety  of  uses,  including  buildings,  cemetery 
work,  curbing,  railroad  culverts  and  rip-raji.  The  last  large  order  for 
building  stone  was  filled  in  llt'JO  by  California  Granite  Company,  whicli 
supplied  stone  from  its  Kocklin  (piarry  for  the  Bank  of  Italy  Building. 
San  Francisco.  The  business  has  dwindled  mitil  at  jjresent  only  a  few 
men  are  employed  at  Rocklin  in  getting  out  an  occasional  small  order, 
and  none  of  the  other  (|uarries  have  been  active  for  years.  The  Rocklin 
and  Penryn  quarries  were  served  by  spur  tracks  from  the  main  Central 
Pacific  line. 

Adolph  Pcrnu  and  Sons  work  the  quarry  formerly  operated  by  Cali- 
fornia Granite  Company.  It  is  in  the  town  of  Rocklin.  During  the 
pa.st  two  years  only  a  small  amount  of  monumental  stone  has  been 
quarried.  The  property  is  siipplied  with  electric  power  and  com- 
j»re.s.sed  air. 

Oscar  Anderson  has  a  quarry  in  the  town  of  Rocklin  from  which  he 
fills  occasional  orders  for  rip-rap.  curbing,  etc.  Part  <>f  tliis  work  is 
.sometimes  sublet  to  other  (puirrymen. 

None  of  the  other  (piarries  have  been  active  the  past  U\<'  y.-»irs.  In 
all.  27  quarri.s  at  Rocklin  were  listed  in  the  Fifteenth  Re|»ort  of  tlir 
State  .Miii.ralo^'ist.  IMl.').  .Most  of  tlieni  emidoyed  oidy  two  to  four 
nun  each. 
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Griffith  Quarry  at  Peiiryii  has  been  idle  practically  ever  since  1890, 
when  its  founder,  G.  Griffith,  died.  The  buildings  and  equipment  are 
falling  in  ruins. 

IRON. 

Hotaling  Iron  Mine.  John  Barnicott,  Newcastle,  owner.  It  is  3^ 
miles  west  of  Clipper  Gap  by  road,  in  Sec.  15,  T.  13  N.,  R.  8  E. 

The  dejiosit  consisted  of  magnetite  and  hematite  lenses  at  the  contact 
of  granodiorite,  diabase  and  Carboniferous  limestone  and  slate.  It  was 
found  in  1866  and  was  worked  until  1885,  but  principally  between  1880 
and  1885.     The  ore  contained  from  40%  to  65%  iron. 

High-grade  hematite  was  mined  from  No.  1  shaft  and  open  cut.  This 
orebody  was  250  feet  deep,  30  feet  wide  and  100  to  150  feet  long,  and 
was  100  yards  south  of  the  old  furnace  site.  It  is  reported  worked 
out.  No.  2  shaft  was  in  magnetite  9f  lower  grade.  It  was  150  feet 
deep  and  an  orebody  50  feet  wide  by  150  feet  long  was  mined.  The 
high-grade  hematite  from  Xo.  1  was  mixed  with  the  lower  grade  mag- 
netite from  Xo.  2  to  give  furnace  feed  containing  an  average  of  55% 
iron.  The  stopes  were  timbered  with  square  sets.  No.  4  shaft  was  100 
feet  deep  and  produced  some  iron. 

According  to  J.  Richards,  who  was  superintendent  of  the  property 
during  the  principal  operations,  the  blast  furnace  was  operated  steadily 
between  1880  and  1885,  except  for  three  months  time  lost  in  rebuilding 
it  after  a  fire.  Oak  Avood  was  cut  from  25,000  acres  of  land  in  the 
vicinity  for  charcoal.  Limestone  was  mined  on  the  property.  From 
30  to  35  tons  of  fine  quality  pig  iron  Avas  produced  daily.  It  was  used 
by  the  Southern  Pacific  Company  for  car  wlieels  and  axles,  and  by 
other  coa.st  industries.  Competition  from  Alabama  iron  and  depletion 
of  the  high-grade  ore,  hastened  closing.  Considerable  lower  grade  ore 
is  believed  to  remain. 

Other  properties  in  the  district  nearby  furnished  small  tonnages  of 
low  or  medium-grade  ore,  which  was  hauled  to  the  Hotaling  furnace 
and  mixed  with  the  high-grade  hematite  for  smelting. 

Iron  ore  croppings  occur  in  Sec.  21,  T.  14,  N.,  R.  9  E.,  near  Weimar, 
and  were  prospected  many  years  ago  by  Phoenix  Iron  and  Lime 
Company. 

LIMESTONE. 

A  series  of  deposits  of  limestone  of  good  grade  occur  at  intervals, 
from  ]\riddle  Fork  of  American  River,  five  miles  east  of  Auburn,  north- 
ward. A  .small  body  of  white  granular  limestone  at  the  old  Hotaling 
iron  mine,  3i  miles  west  of  Clipper  Gap,  was  used  for  flux  during  the 
smelting  ojjerations.  Another  deposit.  2^  miles  south  of  west  of  Clipper 
Gap  on  the  South  Fork  of  Dry  Creek,  and  one  on  the  ea.st  side  of  the 
town  of  Auburn,  have  also  been  worked.  Another  series  of  limestone 
lenses  outcrop  at  intervals  from  the  IVTiddle  Fork  of  American  River  in 
the  vicinity  of  ^Tainmoth  Bar,  seven  miles  east  of  Auburn,  to  the  vicinity 
of  Applcgatc.  ]\Iost  of  these  are  too  small  for  cement  plants,  b\it  some 
have  supplied  lime  for  other  purposes.  There  are  two  large  deposits  in 
the  canyon  of  American  River,  one  five  miles  from  Auburn  on  the  For- 
est Hill  loiid  on  the  ]Mid<lle  Fork,  and  tlie  other  below  Gorge  station  on 
the  Xortli  Fork.  Other  deposits  in  the  more  remote  parts  of  the  county 
are  too  fjir  from  the  railroad  to  be  commercially  valuable  now. 
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/>r  l\(//  Deposit.  Owii.T.  .Mrs.  KI.-aiK.r  Dc  Wilt.  liKU  ('  strc.-t. 
Sacramento,  CalitorniH.  This  is  a  small  deposit  of  ^'oo<l  (|iiality  lime- 
stono.  1]  mile.s  by  road  south  of  ('lip|»er  (iap. 

DunUip  I)i  posit.  Owner.  J{<Mit\vell  Duidaji.  Auhurii.  ( 'alif«»riiia.  A 
larjre  lens  (»f  {.'ray  limestone,  outci-oppinjr  for  a  mile  in  lenj/th.  has 
been  traversed  by  the  Middle  Fork  <d'  Ameriean  River.  The  s(»uthern 
portion,  in  El  Dorado  County,  has  supplied  an  immense  tonna«re  for 
cement  manufacture,  having'  been  ojx'rated  for  many  years  by  Pacific 
Portland  Cement  Company.  The  Dunlap  jtroperty  is  the  part  in  Placer 
County  which  is  croK.se(l  by  the  Forest  Hill  road  five  mih's  from 
Auburn.  The  outcroj)  rises  to  a  heipht  of  nearly  ')()()  feet  above  the 
river  level,  is  one-tliird  mile  lon«r  and  several  hundred  feet  wide.  No 
work  has  been  done  upon  it. 

Vie  Malhnvs,  Liticolu,  has  olTered  for  sale  a  deposit  of  limestone  si.\ 
mile.s  from  the  railroad. 

E.  Pettersfni,  liox  46.  K.  F.  1)..  Lincoln.  Calitornia.  has  a  deposit  of 
jrood  ^rrade  limestone  on  the  main  line  of  the  Soiithern  Pacitic  one  mile 
from  Auburn.  The  deposit  outcrops  for  a  lenjrth  of  ab«tut  KKK)  feet 
and  width  of  100  feet.     Some  of  it  lias  been  burned  for  lime. 

Spnckfis  iJipnsit.  Owner.  S|)reckels  Sii<rar  Company.  Spreckels, 
California.  Contains  one  |)atented  mineral  claim,  a  millsite  and  other 
land  adjoinin<r.  lO'J  acres  in  all.  in  Sees.  S  and  '.K  T.  1'-\  \..  li.  !>  E..  one 
mile  by  road  from  Ajjplejrate  stati(m. 

The  deposit  is  of  fine-frrained.  bluish-j:r<>v  limestone  of  {rood  <piality. 
It  is  from  100  to  200  feet  wide.  20  to  over  100  feet  deep  and  650  feet 
lon^r,  accordiuff  to  lofrs  of  drill  holes,  some  of  which  showed  serpentine 
and  slate  interbedded  with  the  limestone.  It  lies  below  the  surface  and 
would  have  to  be  worked  by  a  i)it.  The  last  (tperations  were  by  the 
owners  in  1916. 

SuJIiran  anfl  Linrhr  Drpoyit.  Ownei-s,  1).  J.  Sullivan.  Alta,  and  Mrs. 
H.  E.  Linder,  2022  Brush  street.  Oakland. 

This  is  a  lar<re.  undeveloped  deposit  in  the  canyon  of  X(»rth  Fork  of 
American  Kiver  beU)w  Tlor^re  station,  on  the  road  to  the  Rawhide  Mine. 
Probably  one-half  mile  oi'  tramway  would  be  required  to  deliver  the 
limestone  to  the  railroad. 

MAGNESITE. 

Small  nia^rnesite  ])rospeets  oeeur  near  Damascus.  Michi^ran  lilulT. 
(lold  Hun  and  north  and  south  of  Towle.  A  little  work  was  done  11 
years  apo  and  one  property  was  a  snudl  pro<lucer  in  l!n6  and  1917, 
since  which  time  all  these  prospects  have  been  idle.  The  following  brief 
notes  are  extracts  from  our  Bulb'tin  79.  "Mapne.site  in  C;dif..riiia." 
192;!,  pp.  59-60.  and  from  onr  Report  XV.  1915.  pp.  391-392 

LUllr  n>ar  prospect  is  in  SE}  Sec.  35.  T.  16  X..  R.  10  E..  above  Alta 
power  hou.se.  A  2J-foot  vein  was  exjiosed.  but  not  enontrh  ore  was 
found  to  make  a  shipment. 

Vhufr  Counti/  PropfHifs  ('inn}KHVf's  claims  of  400  acres  were  in  See. 
13,  T.  15  X.,  R.  10  E.,  and  Sees.  7  and  IK  T.  15  X.,  R.  11  E.,  five  to  six 
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miles  northeast  of  Iowa  Hill.  The  Colfax-Iowa  Hill  road,  now  beinf; 
rebuilt  in  part  (1927),  will  pive  a  haul  of  13  to  14  miles  from  these 
claims  to  ('olfax  if  jrrades  are  reduced  enough  to  permit  trucking. 
Otlierwise  there  would  be  a  30-mile  liaul  via  Foresthill. 

Small  magnesite  outcrops  occur,  and  a  stockwerk  of  magnesite  veins 
up  to  eight  inches  wide  was  cut  in  an  old  adit. 

Sullivan  Chiim  is  on  80  acres  in  X^,  Sec.  19,  T.  16  N.,  R.  11  E.,  four 
miles  by  road  from  Alta.  A  4-foot  vein  was  followed  for  50  feet  in  an 
adit,  where  it  broke  into  narrower  veins.  An  incline  was  also  run  70 
feet  on  stringers  of  magnesite.  Forty  tons  of  magnesite  were  shipped  in 
1916,  and  a  little  in  1917.    D.  J.  Sullivan,  Towle,  and  others,  owners. 

Outcrops  of  magnesite,  undeveloped,  are  rei)orted  in  Sec.  6,  T.  15  N., 
R.  11  E.,  north  of  Towle,  and  in  Sees.  24  and  36,  T.  16  N.,  R.  10  E., 
south  of  Towle. 

>rAXGANESE. 

Some  ])rospects  of  majiganese  oxide  were  opened  in  1917-18  nine 
miles  from  Colfax,  adjacent  to  the  road  leading  to  Yankee  Jim's  and 
Forest  Hill,  in  Sees.  20  and  29,  T.  14  N.,  R.  10  E. 

The  ore  occurred  near  the  surface  as  black  oxides  in  quartz  lenses 
strikijig  X.  50"  AV.  At  a  depth  of  only  a  few  feet  the  ore  began  to  show 
rhodonite,  which  was  increasing  with  depth.  The  country  rock  is  of 
the  Calaveras  formation. 

Gray  Lease  was  on  land  belonging  to  the  Central  Pacific  Railway 
Company  in  Sec.  29.  T.  14  X.,  R.  10  E.  The  showing  of  manganese  ore 
here  was  only  slightly  prospected. 

Tilsey  (&  Cophn  group  of  four  unpatented  claims  were  located  in 
January,  191 H,  in  Sec.  20,  T.  14  X'^.,  R.  10  E.,  and  were  worked  in  a  small 
way  during  that  year.  About  two  carloads  of  black  manganese  oxide 
ore  was  mined.    Idle  since  1918. 

Bibl :  Calif.  State  Min.  Bur.  Bull.  76,  pp.  52-53. 

D.  ^V.  Lee  oi  Yankee  Jim's  has  a  manganese  oxide  prospect  near  that 
place. 

MARBLE. 

Holmes  Lime  and  Cement  Company,  2  Pine  .street,  San  Francisco, 
owner.  Dark  gray  marble  with  jet  black  and  white  veining  occurs  on 
property  owned  by  this  company  in  the  XAVr^  of  XW^  of  Sec.  4,  T.  14 
X.,  R.  9  E..  3^  miles  west  of  Colfax,  on  the  south  bank  of  Bear  River. 
There  is  a  good  road  to  a  ])oint  on  the  hill  1000  feet  from  the  quarry, 
from  which  7)oint  a  tramway,  now  in  ruins,  extended  down  the  steep 
slope  to  the  workings. 

A  face  40  fe<'t  high  by  -400  feet  long  has  been  opened.  Some  of  the 
marble  was  sawed  and  used  in  the  early  days  in  the  I'nited  States  Mint 
and  liank  of  California  in  San  Francisco,  and  in  other  buildings.  Later 
the  stone  was  burned  to  make  lime,  but  the  quarry  has  been  idle  for  ten 
years,  and  the  two  old  circular  iron  kilns  are  in  poor  condition. 

MLVKKAL    I'AINT    AND    FILLER. 

TiOW-grade  iron  oxide  in  the  form  of  red  and  yellow  ocher  has  been 
shipi)ed  from  the  Bancroft  Ranch  and  other  properties  in  the  vicinity 
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of  the  Ilotuliiif?  Iron  Mine,  in  tlie  Clipper  Gaj)  distriet.  There  has  been 
no  prodnction  lor  two  years  past.    This  oxide  was  used  for  paint. 

Some  low-prrade  yellow  oeher  or  iron-stained  shale  has  been  shipped 
from  the  Everhart  Iiruth<  rs  ))roperty,  two  miles  from  Gold  Kun.  While 
the  exact  use  to  which  it  was  put  is  not  known,  it  is  believed  to  have 
been  used  for  filler,  niorlar  color  or  some  similar  purpo.se.  There  ha.s 
been  no  ])roduction  for  three  or  four  years. 

Some  dark  reddish-brown  oeher,  evidently  decomposed  iron  oxide  sand, 
was  shipi)ed  in  1924  from  the  vicinity  of  Sufrar  Pine  mill,  nearly  25 
miles  by  road  from  Colfax  via  Forest  Hill.  It  was  reported  to  have 
been  u.sed  for  paint. 

PLATINUM   GROUP   METALS. 

These  metals  have  been  recovered  as  a  by-product  of  frold  dredprinj; 
on  the  forks  of  American  River.  Two  dredjrers  were  operated  on  the 
Middle  Fork,  one  near  Mammoth  Bar  and  the  other  about  three  miles 
farther  ujjstream,  between  1914  and  1918.  From  1918  until  the  middle 
of  1927  one  of  these  was  operated  on  the  North  Fork,  be<rinnin<r  three 
miles  above  the  junction  with  the  ^liddle  Fork.  The  production  of  the 
above  nu'tals  comi)ared  favoi'ably  with  that  from  otiier  districts,  but 
amounted  in  all  to  only  a  few  ounces  a  year,  as  the  yardajre  handled 
here  was  relatively  small.  The  assay  of  the  product  showed  a  content 
of  iridium  about  e(|ual  to  that  of  platinum,  with  traces  of  palladium 
and  rhodium. 

Although  the  American  River  drains  larpe  areas  of  serpentine  and 
allied  rocks,  from  which  rocks  the  platinum  prroup  metals  have  no  doubt 
been  derived,  there  have  never  been  any  discoveries  of  these  metals  in 
])lace  in  the  county.  The  most  interest in^r  belt  of  serpentine  and 
]MM-i(lotite  extends  from  the  ^liddle  Fork  of  American  River  at  Volcano 
('anyon,  southeast  of  Forest  Ilill  in  a  northerly  direction  tlir(»u<.'h 
Towle  to  Hear  River,  beiufr  covered  at  intervals  by  the  later  an<lesite. 

Bibl:  Cal.  State  Min.  Bur.  Bull.  85,  pp.  29-.'?0. 


ROCK,    .SAND    AXn    (JRAVEL. 

Eriiroixl  S(ni(l  (uul  RnrJc  Company'^  plant  is  just  east  of  Roseville 
on  the  state  lii}rhway  and  is  served  by  spur  track  from  Southern 
Pacific  railroad.  Seott  F.  Ennis  and  Edward  S.  Brown,  owners. 
Sacramento.  '   W  W^ 

Sand  and  <:ravel  are  taken  from  Secret  Ravine.  The  sand  is  coarser 
than  that  from  many  pits  and  is  preferred  for  certain  uses.  Diprpinp  is 
done  with  a  P.  &  II.  drajr-line  outfit,  and  the  Tuaterial  is  hauled  over  a 
narrow-u'au<re  railroad  in  .l-yard  side-dump  ears  by  pasoline  locomotive 
to  a  24-inch  belt  cojiveyor,  which  raises  it  to  the  top  of  the  plant.  The 
first  or  sealpinpr  screen  separates  the  sand  and  fine  pravel  up  to  a  2-inch 
^i/e.  Sand  is  washed  after  yiassinp  this  screen.  Coarse  rock  passes  to 
primary  and  secondary  crushers  and  is  aprain  elevated,  screened  throucrh 
two  conical  screens  and  the  various  sizes  of  crushed  rock  are  distributed 
to  separate  bunkers.  From  these,  the  rock  is  <lrawn  to  a  20-inch  mixinp 
belt    for  loadinp  in   railroad   cars  or  truck  bins  or   for  deliverinjr  to 
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anotlier  conveyor  which  takes  it  to  the  outside  stock  piles.    A  clam-shell 
bucket  is  used  to  load  cars  from  the  stock  piles. 

A  little  gold  is  recovered  when  the  sand  is  Avashed. 

J .  A.  liohlcs,  Applegate,  has  a  large  deposit  of  silica  sand  along  Bear 
liiver,  4 J  miles  by  road  west  of  Applegate.  The  deposit  is  about  200 
feet  wide  and  up  to  7  feet  deep,  occurring  in  bars  at  intervals  along 
ilie  river  for  two  miles.  So  far,  it  has  been  used  only  locally  for 
concrete. 

The  granite  quaiTies  at  Rocklin  are  in  a  position  to  supply  rock  in 
large  sizes  for  riprap,  breakwaters,  railroad  fills  and  the  like.  Con- 
tracts for  such  rock  are  filled  occasionally. 

Mariposite  suitable  for  roofing  rock  or  stucco  dash  occurs  at  the  Four 
Aces  quartz  mine  in  Volcano  Canyon,  three  miles  from  Forest  Hill  and 
18  miles  by  road  from  Colfax,  the  nearest  railroad  point. 

SILICA    (vein    quartz,    COBBLES,    SAND). 

A  wide  ledge  of  pure  white  quartz  outcrops  on  the  Davenport  prop- 
erty in  the  canyon  of  American  River  about  one  mile  from  Auburn 
(Railroad  St.  station).  It  could  be  cheaply  mined  because  of  its  width 
and  the  slope  of  the  hill.  It  adjoins  the  Pacific  Portland  Cement  Com- 
pany's private  railroad  from  Mountain  Quarries  to  Flint,  on  the  South- 
ern Pacific  west-bound  main  line  a  mile  west  of  Auburn,  but  this  private 
road  is  .said  to  not  be  a  common  carrier.  M.  E.  Davenport,  Auburn, 
owner. 

Quartz  cobbles  have  been  shipped  from  Gorge  by  Dan  Sullivan,  Alta. 
Tliey  were  gathered  from  the  bedrock  of  an  ancient  channel,  where  they 
were  left  after  liydraulicking. 

Quartz  cobbles  and  boulders  have  also  been  shipped  for  many  years 
from  the  Polar  Star  hydraulic  mine  and  other  claims  at  Dutch  Flat. 
\V.  P.  Xieholls,  Jr.,  Berkeley,  owner.  Both  of  these  localities  are  within 
a  short  distance  of  the  railroad  and  the  quartz  was  loaded  and  delivered 
to  the  cars  at  a  very  low  cost,  as  there  was  practically  no  mining  expense 
involved,  except  the  occasional  breaking  of  a  large  boulder.  Most  of 
the  recent  sales  have  been  to  rolling  mills  and  for  use  in  making  fire 
l)riek. 

Silica  sand  has  been  prospected  in  Sec.  8,  T.  11  N.,  R.  7  E.,  between 
Rocklin  and  Loomis  and  between  the  two  lines  of  the  Southern  Pacific ; 
also  in  Sees.  9  and  10,  T.  12  N.,  R.  6  E.,  adjacent  to  Gladding,  McBean 
and  Company's  works. 

SOAPSTONE   AXD  TALC. 

Wall  Property.  Owners,  Wall  heirs,  care  Wall  Brothers,  Gold  Run. 
Leased  to  K.  W.  Keasbey,  Colfax.  It  is  on  patented  land  in  the  NErj^ 
Sec.  2.'].  T.  If)  X.,  R.  0  E..  V,  miles  north  of  Colfax,  adjacent  to  the 
You  Bet  road. 

The  de])osit  is  a  large  upriglit  lens  of  talc  and  block  soapstone  on  a 
lidge  above  the  road.  It  was  worked  quite  extensively  over  30  years  ago 
by  open  pit.  Selected  blocks  were  lowered  down  the  45°  .slope  on  a  cable 
car  and  sawed  to  size  for  enginf  fire  bricks  and  similar  uses.  The  largest 
l)it  was  200  feet  long  by  50  feet  wide  by  :]0  feet  deep,  showing  soap- 
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stone  and  talc  the  entire  distance;  it  was  proven  at  least  200  feet 
farther  on  the  strike  and  is  10  to  20  feet  wide.  The  dij)  is  vertical. 
The  material  is  soft  and  without  jrrit.  Mo.st  of  that  e.xposed  in  the 
open  pit  is  slijrhtly  iron  .stained.  There  is  reported  to  be  a  workable 
vein  of  hijyh  quality  white-frrinding  talc  in  an  old  tunnel,  which  was 
inaccessible  at  the  time  of  visit.  Kea.sbey  has  been  doings  some  prospect- 
inj;  to  develoj)  this. 

An  analysis  of  the  talc  by  Abbot  A.  Hanks  follows: 

Silica 60.04% 

Ferrous  oxide 3.48 

Aluiiiiiiuni  oxide 1.14 

Mafrnesiuni  oxide 28.89 

Calcium  oxide 0.00 

Ifrnitioii  loss 4.3 

Undetermined   2.15 


100.007o 

ZINC. 

Zinc  lias  never  been  i)ro<luced  commei'cially  in  the  county,  but  under 
favorable  conditions  may  be  at  some  time  in  the  future. 

Vnllc]!  yicw  Mine,  six  miles  northea.st  of  Tjincoln  in  SEJ  Sec.  13. 
and  NEJ  Sec.  24,  T.  13  N.,  R.  6  E.,  was  originally  worked  as  a  pold 
mine,  but  later  developed  into  a  copper  property.  Three  shafts.  130. 
l.SO  and  2)^0  feet  deep,  have  been  sunk  on  the  property.  Zinc  sulphide 
occurs  in  association  with  the  copper  sidphide  in  some  of  the  ore.  Judjre 
J.  B.  Landis  and  Ed.  (Jaylord.  Auburn,  are  the  owners. 

The  i)resent  |)rice  of  zinc  hardly  warrant.s  the  hoi)e  of  jiiakinj,'  zinc 
producers  of  the  small.  hi<rh-cost  California  mines,  thou<_'h  this  may 
occur  whenever  the  price  improves  and  the  metallurjjrical  art  advances 
to  the  jjoint  where  a  clean  zinc  sulphide  concentrate  can  be  made  from 
Californian  ores  at  rea.sonable  co.st.  The  only  lar};e  zinc  producer  in  the 
state,  in  Shasta  County,  has  clo.sed  down  durinjr  Aufrust.  1927.  because 
unable  at  i)resent  to  make  a  profit. 

ZIRCONIUM. 

Zirconium,  in  the  form  of  zircon,  the  silicate,  occurs  in  small  amount 
as  a  primary  constituent  of  the  pranodiorite  which  forms  so  larfje  a  part 
of  the  country  rock  east  of  the  Sacramento  Valley.  In  places  where 
sand  lias  accumulated  from  erosion  of  the  pranodiorite.  zircon  is  found 
as  part  of  the  heavy  concentrate.  So  far  as  known,  no  real  work  has 
been  done  to  deteiMuine  the  feasibility  of  recovering  it. 
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LOS  ANGELES  FIELD  DIVISION. 

W.    lilKI.INC.    Trc  KKK,    Ml.MNC!     E.NtiliNKKK. 

LOS  ANGELES  COUNTY. 

Los  Angeles  County  is  bounded  on  the  north  by  Kern  County,  on  the 
east  by  San  Bernardino  County,  on  the  south  by  Orange  County,  on 
the  west  by  Ventura  County  and  the  Pacific  Ocean. 

The  ocean  shore  line  extends  for  about  ninety  miles.  The  county 
comprises  four  tliousand  and  sixty-seven  square  miles,  or  about  three 
million  five  liundrod  and  eiglity-four  thousand  acres,  a  largo  lyroportion 
of  which  is  mountainous. 

Physiography. 

The  chief  topographic  features  of  this  county  are  the  mountain 
ranges,  the  valleys  and  the  great  Los  Angeles  Plain  which  stretches 
from  the  foothills  to  the  sea. 

The  principal  mountain  range  is  the  San  Gabriel,  which  extends  with 
a  northwest  trend  45  miles  from  Cajon  Pa.ss  to  Soledad  Canyon.  The 
two  principal  peaks  of  this  range  are  Mount  Lowe  (elevation  5650  feet) 
and  Mount  Wilson  (elevation  5700  feet).  The  latter  is  the  site  of  an 
astronomical  observatory.  The  other  prominent  peaks  of  this  range  are 
Mount  San  Gabriel,  elevation  6152  feet,  and  Mount  Markham,  eleva- 
tion 5760  feet.  The  main  ])ortion  of  this  range  lies  north  of  San 
(Jabriel  River,  and  contains  all  the  highest  peaks  of  the  range,  as  Mount 
San  Antonio  (Old  P>aldy),  elevation  10,080  feet  and  about  4  miles  west 
of  Blount  San  Antonio,  Iron  ^Mountain,  7517  feet  high.  About  6  miles 
southwest  is  Mount  Gleason,  elevation  6503,  and  about  20  miles  north- 
west is  North  Paldy,  9389  feet  high.  Other  ranges  in  the  county  are 
the  Santa  Susana  and  Santa  IMonica.  The  former,  which  is  a  continua- 
tion of  the  San  Gabi-iel  Range,  lies  north  of  San  Fernando  Valley,  and 
the  Santa  Monica  Range  flanks  the  coa.st,  extending  from  the  ocean  in 
Ventura  Coiinty  ea.stward  to  the  Los  Angeles  River.  The  San  Gabriel 
Range  is  chiefly  formed  of  crystalline  rocks,  with  its  central  axis  con- 
sisting of  granite,  witli  gneisses  and  schi.sts  on  its  flanks.  The  Santa 
Susana  and  Santa  ^Monica  ranges  are  chiefly  formed  of  Tertiary  .sedi- 
mentary rocks. 

Los  Angeles  County  has  two  principal  rivers,  San  Gabriel  and  the 
Los  Angeles.  San  (iabriel  River  takes  its  source  in  the  San  Gabriel 
Range  and  flows  southwest,  reaching  the  ocean  through  Alamitos  Bay. 
Los  Angeles  River  rises  in  the  Santa  Monica  jMountains  near  the  Ven- 
tura County  line  and,  flowing  thence  through  San  Fernando  Valley, 
east  and  .south,  luiites  near  Compton  witli  the  Rio  Hondo,  its  waters 
emptying  into  Long  Beach  Harbor. 

Mineral   Resources. 

There  is  only  a  small  production  of  metals  in  Los  Angeles  County,  its 
principal  wealth  being  in  struetui-al  and  industi'ial  iiiaterials,  petroleum 
and  natural  gas. 

The  production  of  petroleinn  for  the  year  1926  aniountt'd  to 
105,826,337  barrels,  valued  at  $174,084,324,  while  the  i)roduction  of 
natural  gas  was  91,054,793  M  eu.  ft.,  valued  at  $8,965,307. 
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Among  it.s  miiioval  resources  may  be  noted  asphalt,  barytes,  borax, 
brick,  clay,  copper,  fuller's  earth,  gems,  gold,  gypsum,  infusorial  earth, 
lead,  limestone,  marble,  mineral  i)aint.  mineral  water,  natural  gas, 
petroleum,  glass  sand,  sandstone,  serpentine,  silver,  soajKstone,  miscel- 
laneous stone  and  zinc. 

METALS. 

ANTIMONY. 

This  metal  occurs  as.sociated  with  complex  sulphide  ores  carrying 
copper,  cobalt,  nickel,  lead  and  zinc  in  Paeoima  Canyon,  on  the  claims 
formerly  held  by  the  Denver  Mining  and  Milling  Company,  of  San 
Fernando.  It  occurs  as  stibnite,  antimony  sul|>hide.  It  is  also  reported 
to  occur  near  Lanca.ster. 

Bibl:  State  Mineralogist '.s  Report  XVII,   p.   318;   State  Mining 
Bureau  Bull.  38,  p.  359. 

CHROMITE. 

Chromic  iron  ore  occurs  as  float  in  the  vicinity  of  Acton,  Bouquet 
Canyon  and  Harold,  a  station  on  the  Southern  Pacific  Kailroad. 

Acton  Chromiie  Deposit  is  located  in  T.  a  X.,  R.  13  W.,  S.  B.  M.,  not 
far  from  the  railroad  station  at  Acton.  The  occurrence  is  not  of  com- 
mercial importance. 

Bibl:  State  Mineralogist's  Report  XV.  p.  471. 

Bouquet  Canyon  Depoaits.  Considerable  high  grade  eliromitc  has 
been  found  over  the  surface  near  the  summit  of  the  ridge  north  of 
Bouf|uet  Canyon.  13  miles  nortli  of  Saugus.  a  station  on  the  Southern 
Pacific  Railroad. 

The  chromite  is  found  a.s  float,  varying  in  size. from  two  inches  in 
diameter  to  large  boulders  of  100  pounds  in  weight  in  a  zone  of  serpen- 
tized  j)eridotite,  that  .strikes  northeast.  The  harder  .serj>entine  con- 
tains a  small  amount  of  chromite  disseminated  through  it.  To  date  no 
lens  of  ore  has  been  found  in  place.  The  ore  Ls  reported  to  carry  42*^^ 
CrjO^.  A  number  of  claims  were  located  along  the  serpentine  belt 
during  1918  and  considerable  prospecting  wa.s  done  in  this  area,  but  no 
commercial  tonnage  was  developed. 

Evert  Chromite  Deposit.  The  deposit  is  located  one  mile  west  of 
Harold,  a  station  on  the  Southern  Pacific  Railroad. 

Bibl:  State  Mineralogi.st's  Report  XV,  p.  471. 

COBALT. 

Occurrence  of  cobalt  has  been  noted  in  several  localities  in  Los 
Angeles  Comity,  but  to  date  no  commercial  production  has  resvdted.  It 
occurs  in  Paeoima  Canyon  in  deposits  of  complex  ores,  carrying  anti- 
mony, copper,  nickel,  lead  and  zinc;  also  in  the  Kelsey  mine  (see  under 
Lead-Silver),  in  the  Silver  Mountain  District. 

COPPER. 

There  are  no  producing  copper  mines  in  the  county,  but  copper  ores 
occur  near  Acton,  at  Black  Mountain,  east  of  Palmdale  and  on  Santa 
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■  iDcludec  cranite.  auabed  rock,  rubble,  pavini  blitda.  »nd,  gravel. 
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Catalina  Island.  Copper  also  occurs  as  chalcopyrite  in  tlie  complex 
ores  of  Pacoiraa  Canyon.  Exploration  and  development  on  the  deposits 
near  Acton  were  attempted  in  1889  and  the  Black  Mountain  deposits 
were  prospected  in  1908,  but  no  commercial  production  was  made. 
The  only  active  development  in  recent  years  is  on  the  deposits  located 
near  Acton,  which  was  started  in  1926,  by  Allen  Mines  Company,  of 
Los  Angeles. 

Black  Mountain  Dcposiis.  These  deposits  are  located  27  miles  south- 
east of  Lancaster  on  Black  Mountain.  The  ore  occurs  as  malachite  and 
carries  values  in  gold  and  silver.  There  is  a  series  of  parallel  veins  in 
gneiss  that  strike  northwest.  Widths  vary  from  12  inches  to  2  feet. 
A  number  of  shafts  have  been  sunk  on  the  different  vein  showings  to 
depths  of  10  to  15  feet.  The  ore  is  reported  to  carry  from  2%  to  7% 
copper  with  from  $3  to  $7  in  gold  and  silver.  Eight  claims  are  owned 
by  J.  L.  Watts,  of  Lancaster,  California. 


Surface   uiMkiiiKN  ui   (.uiipir  Mins,  I'ai  K<r  .Vldiiiita  iii   .\lino.  ,\rton,  CiilitOrnia. 


A  copper  deposit  formerly  worked  by  the  Talm  Development  Com- 
I)any  in  1908  is  located  in  Sec.  :50,  T.  5  N.,  K.  10  W.,  S.  B.  \\.  and  M., 
12  miles  southeast  of  Palmdale.  The  ore  occurred  in  a  porphyritic  dike, 
which  averaged  180  feet  in  width.  The  dike  is  mineralized  with 
malachite  and  carries  values  in  gold  and  silver. 

Bibl:  State  Mineralogi.st's  Report  XV,  p.  471. 

Denver  Mining  and  Milling  Company.  W.  S.  McGrew,  W.  B.  Folger, 
National  Bank  Building,  San  Fernando,  California,  own  a  group  of 
claims  known  as  Denver,  Chance,  Fenner,  Indicator  and  Red  Ledge,  12 
miles  northeast  of  San  Fernando,  in  Pacoima  Canvon.  Elevation 
2610  feet. 

There  is  a  series  of  parallel  quartz  veins  that  occur  in  schist  aiul 
gnei.ss  and  strike  X.  80^  E.  and  dip  60  to  80  '  south.  The  veins  vary  in 
width  from  2  to  4  feet,  with  the  exception  of  th(;  Red  Ledge  vein  wiiich 
in  places  is  20  to  50  feet  wide.     The  ore  is  a  comj^lex  sulphide,  carrying 
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massive  pyrrliotilc,  c'lialc«)|»yiit('.  j^alciia  and   splialciile  and  stated  tu 
carry  trai-es  of  nickel,  cobalt  and  antimony. 

These  sulpliides  occur  in  lenticular  mas.ses  in  the  different  (juartz 
veins.  Development  consists  of  a  uumber  of  shafts  and  tunnels  on  the 
different  veins.     Idle. 

Bibl:  State  Mineralogist's  Report  XVII,  p.  318. 

King  of  West  Mine.  It  is  located  one  mile  south  of  Acton,  just  north 
of  Southern  Pacific  R^iilroad  tracks.  Iloldinj^s  comprise  80  acres  of 
patented  land.     Owner,  K.  E.  Nickel,  of  Acton,  California. 

A  vein  of  (juartz  4  feet  in  width  occurs  in  ^'ranite.  It  strikes  north 
and  has  a  vertical  dip.  The  quartz  is  mineralized  with  malachite, 
bornite  and  carries  values  in  gold  and  silver. 

Development  consists  of  a  shaft  sunk  on  the  vein  to  a  vertical  depth 
of  150  feet  and  a  number  of  other  shallow  shafts.      Idle. 

Varlxir  Mountain  Miiu .  (  Kmnia  (Jroup  of  Mines.)  The  property 
comprises  100  acres  of  ])atented  land  and  .')  claims  held  by  location, 
located  2  miles  south  of  Acton.  Owner,  Highland  Mining  Syndicate, 
William  B.  Conover,  agent.  Bradbury  Building,  Los  Angeles.  Tiider 
option  to  Allen  Klines  Company — Walter  B.  Allen,  president ;  K.  K. 
Ashworth,  secretary;  E.  I).  Foster,  general  manager. 

In  1889  this  group  of  copper  claims  was  worked  by  the  Emma  Con- 
solidated ^Mining  Company.  The  present  company  started  op»'rations 
in  1926  and  is  planning  to  leach  the  ore  for  the  recovery  of  its  copper 
content.     Elevation  22()0-2!»()0  feet. 

The  deposit  consists  of  a  series  of  parallel  veins  that  strike  northeast 
and  dip  slightly  to  the  eitst,  containing  copper  in  (juartz.  There  is  also 
a  series  of  ])arallel  (piartz  veins  that  strike  eJist  aiul  dip  north  about  50 
that  cross  the  northeast  veins.  The  different  veins  vary  in  width  from 
3  to  20  feet.  The  country  rock  is  granite.  In  the  neighborhood  of 
these  veins  there  are  a  number  of  diorite  intrusions  which  strike  east 
and  dip  south.  The  ore  is  copper  carbonates.  Ixu-nite  and  chalcopyrite, 
in  quartz  gangue.  The  average  value  is  stated  to  be  2'»  cop|»er  with 
values  in  silver  and  gold  of  $1.20  ])cr  ton.  The  veins  that  liave  been 
developed  to  any  e.vtent  are  known  as  the  Emma,  Bullion.  Pacific  an<l 
London. 

I)t'veloj)men1  :  The  Emma  vein  has  an  average  width  (»f  four  feet  and 
strikes  northeast.  A  shaft  has  been  sunk  to  a  depth  of  75  feet  and  at  an 
elevation  of  2800  feet  a  crosscut  tunnel  has  been  driven  in  the  granite 
N.  60'  W.,  458  feet,  to  intersect  the  vein.  The  present  development 
work  is  confined  to  this  vein,  where  at  an  elevation  of  2900  feet,  an 
oi)encut  has  been  made  on  the  vein  on  the  .south  slop<'  of  the  hill. 
About  50  feet  above  this  oiM-ncut  is  a  diorite  dike  20  feet  in  width  that 
strikes  east  and  di])s  south.  The  ore  is  beiiig  mined  from  this  openeut 
by  means  of  a  dragline  sera|)er.  which  delivers  it  to  ore  pocket,  from 
which  it  is  trammed  over  incline  tram  in  ears  having  a  capacity  of  2 
tons,  to  stock  pile  for  leaching.  The  ground  storage  enpacify  of  stock 
pile  is  .stat«'d  to  be  tliree-«|uarters  of  a  million  tons.  The  ore  is  reported 
to  have  an  average  value  of  ]'',  eo|)|)er.  The  ore  is  to  be  heap  leached 
with  a  2';  ILSO,  solutif)n.  Solution  from  ore  ])ile  flows  throutrh 
wooden  troughs  to  70()0-jrjii](„)  .settling  tank.  Overllow  from  settlint: 
tank  gf)es  to  seven  precipitation  launders  where  air  is  used  for  agitation 
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It  is  stated  that  the  plant  will  rci-ovor  one  ton  of  t'Oi)pei'  precipitate 
per  24  hours. 

The  Uullioii  vein  runs  parallt'l  to  the  Enuna  vein  and  dips  toward 
it.  Tliis  vein  has  a  width  of  S  feet.  The  ore  earries  copper  with  silver 
and  j,'ol<l  values.  The  Pacific  is  an  extension  of  the  liullion  vein.  The 
London  vein  crosses  the  other  two  veins.  The  Pacific  has  a  shaft  40 
feet  deej),  exposin<?  (5  feet  of  (luartz,  that  is  mineralized  with  copper 
carbonates  and  chalcopyrite.  The  London  vein  has  a  width  of  3  feet. 
On  this  vein  there  is  an  incline  shaft  75  feet  deep  and  a  crosscut  tunnel 
one  hundred  feet  in  length,  driven  to  cut  the  vein  at  a  depth  of  300  feet. 
The  ores  are  carbonates  and  sulphides  in  quartz.  About  one-quarter  of 
a  mile  northeast  of  opencut  on  north  slope  of  the  hill,  an  opencut 
exposes  a  vein  25  feet  wide  that  strikes  northeast  and  which  forms  a 
bold  outcrop  on  the  surface  which  can  be  followed  on  its  strike  to  the 
top  of  the  mountain.  The  (piartz  is  mineralized  with  copper  carbonates, 
bornite  and  chalcopyrite.  Sam])les  taken  across  20  feet  are  i-eported  to 
assay  2%  copper  with  $1.50  in  <^old  and  silver.  Equipment  consists  of 
7J"x6"  Chicago  pneumatic  compressor  driven  by  ^lanx  truck  motor; 
15-li.p.  Pioneer  hoist  for  dragline  scraper;  ore  bins;  two  2-ton  cars. 
Six  men  are  employed. 

Bibl:  State  Mineralogist's  Report  XV,  p.  472. 

Santa  Catalina  Island  Copper  Deposits.  The  occurrence  of  copper 
is  reported  by  Preston  in  Report  X  of  the  State  Mineralogist,  on  the 
south  side  of  Cherry  Valley  Harbor  in  a  vein  that  strikes  north  and  has 
a  width  of  4  feet.  The  vein  is  mineralized  with  co})per  sulphides  and 
galena. 

GOLD. 

Gold  was  first  discovered  in  Los  Angeles  County  in  1834  and  the 
placers  of  San  Francis([uito,  Placerita,  Casteca  and  Santa  Feliciana 
were  worked  between  the  years  of  1834  and  1838  by  the  priests  of  the 
San  Fernando  and  San  P»ueiui  Ventura  missions.  The  i)lacers  of  San 
Gabriel  Canyon  were  worked  by  the  jiriests  of  San  Gabriel  ^Mission  and 
also  b}'  the  native  Californians  until  the  discovery  of  gold  by  Marshall 
in  1848  at  Sutter's  Mill.  In  recent  years  individual  prospectors  have 
attempted  to  work  some  of  the  gravels  in  these  areas.  The  most  recent 
attempt  at  placer  mining  has  been  in  Texas  Canyon  10  miles  northeast 
of  Saugus. 

Gold-bearing  (juartz  veins  have  been  mined  for  gold  in  ])a.st  years,  but 
at  present  writing  there  is  no  producing  gold  ininc  in  the  county.  Such 
gold  a.s  is  shown  in  the  production  table  (ante)  for  1923-1926  has  come 
mainly  as  a  by-i)roduct  from  the  lead-silver  and  cop|)er  ores.  In  the 
northwestern  |)art  of  the  county  are  several  gold  districts  which  were 
reached  from  Acton,  a  station  on  the  Southern  Pacific  railroad. 

The  Cedar  Mountain  District  is  located  north  and  west  of  Acton  in 
TowI^ships  4,  5  and  (i  North,  aiul  Ranges  12  and  14  West.  The  i)ro- 
ductivc  mines  of  this  district  have  been  the  Red  Rover  ami  New  York 
mines. 

The  Mount  Glea.son  District  is  located  on  and  ai-ound  ]\rouJit  Gleason 
in  Sees.  25,  26,  35,  36,  T.  4  N..  R.  13  W.,  S.  P.  P.  and  M.  The  prineii)al 
mines  of  this  district  were  the  Padre,  Mount  Gleason,  Kelly  and  Ca.sa 
Grande  mines.     The  mines  of  this  district  have  been  idle  for  years, 
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altlioutjh  some  work  has  been  done  on  the  Mount  (Jlea-sou  Mine  in  recent 
years.  In  this  preneral  area  is  located  the  Monte  Christo  Mine,  which  is 
16  miles  southeast  of  Acton.  On  this  property  some  development  has 
been  under  way  \u  recent  years  and  attt'mi)ts  made  to  mill  the  ore.  but 
the  recovery  made  by  anialpramat ion  was  low. 

Another  re^rion  of  frold-bearin^r  (piart/.  was  in  the  San  (Jabriel  Kanjre 
a(l.jacent  to  the  canyons  of  the  San  (Jabriel  Kiver.  The  j)riiuMi)al  mines 
(if  this  district  that  have  been  productive  in  the  past  are  Allison,  Hi^' 
Horn.  Kelsey  and  Victoria,  which  are  reached  from  Azusa,  by  way  of 
San  Gabriel  Canyon. 

MINES. 

Allison  Mine.  (Quartz.)  It  is  located  on  the  west  slojie  of  Sheep 
Mountain,  ')  miles  northeast  of  Azusa.  Owner,  Allison  Mines  Company, 
Azusa,  California. 

liig  Horn  Mine.  (Qiiartz.)  It  is  located  in  S.'c.  7,  T.  3  X.,  R.  S  W.. 
S.  B.  H.  and  M.,  on  North  Haldy  Mountain.  2S  miles  east  of  Palmdale. 
Owner,  Lowell  and  Califoi-nia  Development  Company.  Los  An}.'<'l<'s. 
ll()ldiii<rs  comprise  If)  pali-nted  claims.     Idle. 

Hibl:  State  Mineralojjist's  H("i»orts  X\'.  p.  477;  XVII.  ]..  'JO:!. 

Champion  Group  of  Mines.  It  comprises  15  i-laims  located  in  Sec. 
28,  T.  5  N..  R.  14  W.,  S.  B.  B.  and  M.,  :3J  miles  northeast  of  Sauprus. 
Elevation  2000  feet.  Owner,  S.  B.  Drum,  Los  Angeles,  California. 
Four  ]>arallel  veins  of  quartz  occur  in  {rranite  with  a  peneral  east  and 
west  trend.  Veins  vary  in  width  from  2  to  4  feet.  The  ore  is  oxidized 
(juartz  near  the  surface,  but  at  a  depth  of  50  feet  the  quartz  is  heavily 
mineralized  with  pyrite.    The  ore  is  .said  to  averapre  $11  per  ton  in  pohl. 

Development  consists  of  two  tunnels  and  a  number  of  .shallow  pros- 
pect shafts.  Tunnel  Xo.  1  has  been  driven  540  feet  on  the  vein. 
Tunnel  Xo.  2  is  2!H)  feet  in  len<rth  on  vein  Xo.  'i.  Total  development 
work  on  the  different  veins  amounts  to  2000  feet.     Idle. 

Cruzan  Placer  Mine.  It  corapri.ses  640  acres  located  along  Texas 
Canyon  2  miles  northeast  of  Texas  Canyon  Mine  and  12.8  miles  north- 
i-ast  of  Saufjus.  Elevation  2350  feet.  Owner,  W.  11.  Cruzan.  of 
\'«'whall. 

The  auriferous  frravel  deposits  are  on  the  north  side  of  the  canyon 
and  their  <;(>neral  course  is  northeast,  beiufr  one-quarter  of  a  mile  wide 
and  two  miles  in  lenpth. 

Water  for  workin«;  these  deposits  is  .secured  from  a  dam  in  Texas 
Canyon  one  mile  above  present  workings.  A  high  bench  is  being 
worked  and  the  gravel  at  this  pont  is  8  to  10  feet  thick.  The 
gravel  is  .shoveled  into  a  sluice  from  which  it  pa.s.se.s  through  a 
revolving  drum,  then  onto  fine-size  screen  before  going  to  a  large  rocker 
driven  by  a  3-h.p.  gas  engine.  The  gold  recovered  is  quite  fine  and 
the  gravel  can  only  be  worked  <luring  the  winter  monllis  due  to  limited 
water  sujiply.     One  man  is  employed. 

Dawn  Mine.  (Quartz.)  It  is  located  in  Millard  Canyon  «m  the 
southwest  slope  of  Mount  Lowe,  in  SW^  Sec.  25.  T.  2  X..  R.  12  W..  S. 
B.  B.  and  M.,  6  miles  north  of  Altadena.  Owner,  M.  T.  Ryan,  Los 
.\ngele.s. 
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A  vein  of  (luarlz  in  granite  strikes  east.  Ore  is  heavy  pyrite,  said  to 
carry  gold  vahies.     Idle. 

Bibl:  State  Mineralogist's  Report  XV,  p.  477. 

Dewey  Groiip  of  Mines.  It  comprises  four  claims  and  a  mill  site, 
located  on  the  soutliea.st  slope  of  ]\Iount  Gleason,  near  the  head  waters 
of  the  Nortli  Foi-k  of  ilill  Creek,  H  miles  south  of  Acton.  Owner,  I. 
Dewey,  of  Glendale,  California.  Uevelopment  consists  of  shaft  and 
timnels.     Idle. 

Double  Eagle  Mine.  (Quartz.)  It  is  located  19  miles  northeast  of 
Saugus,  in  Sec.  21,  T.  6  N.,  R.  14  \V.,  S.  B.  B.  and  M.,  on  the  Bouquet 
Canyon  and  Elizabeth  Lake  road.  Elevation  3250  feet.  Holdings 
comprise  six  claims,  known  as  Double  Eagle  Group  of  Mines.  Owners, 
J.  C.  Ximnio  and  F.  W.  Kent,  of  Saugus,  Califoi-nia.  Under  option  to 
the  Double  Eagle  Mining  Company,  B.  V.  Dermody,  ])resident ;  Walter 
Gow,  secretary.     Offices,  Saugus,  California. 

A  series  of  ])arallel  quartz  veins  occur  in  the  granite,  strike  N.  15° 
W.,  with  dips  varying  from  40  to  65°  to  the  northeast.  Veins  vary  in 
width  from  12  inches  to  3  feet.  The  principal  work  has  been  done  on 
fhe  Double  Eagle,  Gold  Pin  and  Winze  veins. 

These  veins  have  been  opened  U])  by  means  of  shafts  and  short  tun- 
nels. Development  work  consists  of  an  incline  shaft  125  feet  deep.  At  a 
depth  of  65  feet,  a  crosscut  has  been  driven  northeast  100  feet  to  the  Gold 
Pin  Vein.  The  main  working  tunnel  has  been  driven  north  as  a  cross- 
cut 600  feet  and  at  489  feet  from  the  portal,  a  drift  has  been  driven  N. 
55°  W.,  80  feet,  on  what  is  said  to  be  the  Gold  Pin  Vein.  The  ore  is 
oxidized  ([uartz,  carrying  a  small  i)ercentage  of  ])yrite.  Ore  milled 
from  surface  workings  is  said  to  have  a  value  of  $8  to  $10  per  ton  in 
gold.  Equi[)m('nt  consists  of  Gardner-Rix  compressor,  blacksmith  shop, 
air  drills  and  cars.  Mill  e(iuii)ment  consists  of  20-ton  Herman  Ball 
mill,  amalgamation  plates  ami  concentrator.  The  mill  is  driven  by 
22-h.p.  Western  gas  engine.     Three  men  are  employed. 

Eagle  Mine.  (Mt.  Gleason.)  It  is  situated  on  the  north  slope  of 
Mount  Gleason,  6  miles  south  of  Acton,  a  station  on  the  Southern  Pacific 
Railroad.  Elevation  6000  feet.  Holdings  comprise  two  patented 
claims  and  mill  site,  also  17  claims  held  by  location.  Owner,  Mount 
Gleason  Alining  Company,  Chas.  E.  Walker,  president;  E.  G.  Gilbert, 
- 'cretary,  440  Wilcox  Building,  Los  Angeles. 

The  Eagle  Vein  strikes  northwest  and  dips  80°  northeast  in  granite. 
The  vein  is  2  to  6  feet  wide.  The  quartz  is  shattered  and  contains  a 
small  percentage  of  pyrite.  The  quartz  near  the  surface  was  oxidized 
and  was  free  milling.  Developnu'uls  consist  of  tunnels  and  .shafts. 
Idle. 

Bibl:  State  Mineralogist's  Re|)orts  IX,  p.  195;  XI,  p.  247;  XII, 
I  p.  152;  XIII,  p.  204. 

El  Centra  Mine.  (Quartz.)  It  compi-ises  fi  claims  located  12  miles 
west  of  Cajon,  on  the  Praii-ie  Fork  of  San  Gabriel  River.  Elevation 
5550  feet.  Owner,  Guy  Pullen,  San  Bernardino,  California.  Ore 
occurs  in  a  basic  porphyry  dike  heavily  stained  with  liematite  that 
occurs  in  gneiss.  Development  consi.sts  of  a  tunnel  50  feet  in  length 
and  .shallow  shafts.     Idle. 
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Lumiuis  Group  of  Mines.  It  comprises  4  claims  located  7  miles 
southeast  of  Acton,  on  the  North  Fork  of  Alder  Creek  in  Sec.  8,  T.  :{  N.. 
R.  11  W.,  S.  H.  li.  and  M.     Elevation  4700  feet.    (Kvner,  ('apt.  Lummis. 

A  vein  of  (juartz  2  feet  wide  occurs  in  jrranite.  It  strikes  east. 
Development  consists  of  a  tunnel  20  feet  in  lenjrth  and  shallow  shafts. 
Idle. 

Monti  Chrislo  Hold  Mims.  ((Quartz.)  i'roperty  is  situated  near 
the  liead  waters  of  the  ea.st  fork  of  Mill  Creek,  IS  miles  .southeast  of 
Acton.  Elevation  4650  feet.  Iloldinjrs  compri.se  10  claims,  totaliufr  200 
acres.     Owner,  P.  W.  Carlisle.  Acton,  California. 

Four  parallel  veins  occur  in  the  <rranite  which  strike  X.  20  W.  and 
dip  SO  cast.  These  veins  vary  in  wi<lth  from  2  t(t  (5  feet.  Development 
consists  of  G  tuniu'ls  and  several  shafts  on  the  dilVereiit  veins.  The 
main  development  work,  which  is  confined  to  the  .Monte  Christo  Vein, 
consists  of  two  tunnels  and  a  shaft  '\'.\'.\  feet  deep.  At  an  elevation  of 
4().")0  feet,  a  tunnel  has  been  driven  north  275  feet.  Four  shoots  of  ore 
were  developed  on  this  level  about  :{5  feet  in  len<rth.  with  avera^'e 
width  of  .'{  feet.  The  lower  tunnel  is  100  feet  vertically  below  this 
tunnel  and  has  been  driven  north  400  feet.  The  tunnels  are  connected 
by  a  raise.  The  ore  shoots  developed  in  the  upper  tunnel  were  sto])ed 
to  the  surface.  It  is  re|)orte(l  that  the  i»roduction  was  .$70,000  in  ^rold. 
The  ore  above  u|)per  tunnel  level  was  free-milling  trold  (piartz  carryinjr 
a  snuill  ])ercenta<re  of  j)yrite.  The  ore  encountered  in  lower  tunnel  is 
heavy  pyrite  ore  which  is  not  amenable  to  amaljramation.  It  is  stated 
that  the  averajrc  ore  on  this  level  carries  ."{^lO  per  ton  in  frold.  At  the 
l»re.sent  wi'itin^  only  as.se.ssment  work  has  been  done  on  the  property. 
K<iuij)ment  consists  of  6"  x  12"  IJIaki'  crusher.  5-foot  Hunt  in«rton  mill. 

Bibl:  State  Mineraloprist's  Repori  .\  1 1 1,  p.  204. 

Native  Son  Mine.  (Quartz.)  It  comprises  .seven  claims  located  on 
the  .south  slope  of  the  rid^e  north  of  the  I'rairie  Fork  of  San  (Jabriel 
River,  12  miles  west  of  Cajon.  a  station  on  the  Southern  Pacific  Rail- 
road. Elevation  5S()0  feet.  Owner.  Native  Son  Mining'  Company, 
('has.  Ward,  president;  F.  E.  Williams,  .secretary,  San  Bernardino. 
California. 

Tlie  frold  occurs  in  (piarl/,  strin!_'»'rs  in  mica  schist  and  pnei.ss.  The 
ore  is  free-milling'  with  a  small  ])ereentaire  of  iron  sulphides.  The  vein 
strikes  northeast  and  di|>s  50     northwest. 

Develojtment  consists  of  (i  tunnels  driven  at  dilTerent  elevations  <ui 
the  lode.  The  lower  tuniud  is  driven  as  a  cros.seut  500  feet  nortln-ast. 
then  a  drift  is  run  north  250  feet.  No  ore  was  d(>veloped  in  this  tuiniel. 
The  otluT  tunnels  vary  in  len^rth  from  100  to  .{00  feet.  The  princi|>al 
production  came  from  two  opencuts.  The  production  is  reported  to 
have  been  $7,000.  The  projierty  was  worked  under  lea.se  by  the  Allison 
Mines  Company  from  1H17  to  1!>20.  E<piipment  consists  of  Rex  air 
compressor,  blacksmith  shop  and  :J-stamp  mill.     Idle. 

New  York  Mine.  ((Quartz.)  It  compri.ses  three  claims  located  in 
the  Cedar  .Minin<r  District.  ;>  miles  north  of  Aeton.  Klevatiftn  ;?40()  feet. 
Owner,  M.  A.  Newmark,  of  Los  Aufjele.s. 

This  property  was  one  of  the  principal  producers  of  this  area.  The 
vein  of  quartz  .strikes  northea.st  and  dips  75^  north.  Average  wi<lth 
of  vein  is  4  feet.     Development  consi.st.s  of  a  number  of  tunnels.     The 
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main  workinfj  tunnel  is  800  feet  in  len{?tli.  from  wliicli  a  winze  has  been 
sunk  on  the  vein  to  a  deptli  of  100  feet.  Only  assessment  work  has  been 
(lone  on  the  property  in  I'eeent  yeais. 

Bibl:  State  Mineralogist's  Reports  IX.  ]).  192;  XV,  p. "476. 

Red  Rover  Mine.  (Quartz.)  It  comprises  4  claims  situated  in  the 
Cedar  ^Miniiifj:  District,  4  miles  north  of  Acton,  in  Sees.  22,  2:},  T.  5  N., 
R.  13  W.,  S.  B.  B.  and  M.  Elevation  3350  feet.  Owners,  William 
Bowers  and  John  B.  Bowers,  of  Los  Angeles. 

This  mine  was  the  most  productive  mine  of  the  Cedar  Mining  District 
but  has  been  idle  for  years.  The  vein  occurs  on  contact  of  syenite  and 
.slate  and  strikes  N.  G3"  W.  and  dips  80°  south.  The  principal  work 
was  done  through  an  incline  shaft  on  the  vein  535  feet  deeji  and  a 
vertical  siiaft  400  feet  deep.  About  500  feet  north  of  these  workings  on 
the  Rip  Van  \Viid\le  claim  are  two  shafts,  one  near  the  top  of  the  ridge, 
at  an  elevation  of  3()5()  feet,  being  150  feet  deep.  At  100  feet  in  elevation 
below  the  collar  of  the  shaft,  a  cro.sscut  tunnel  has  been  driven  S.  55"  W. 
several  hundred  feet,  connecting  with  the  shaft.  At  an  elevation  of 
•■)500  feet,  there  is  another  shaft  about  100  feet  in  depth.  The  ore 
milled  from  the  i)ro])erty  is  said  to  have  had  an  average  value  of  $10 
per  ton  in  gold.     Idle. 

Bibl:  State  :\Iineralogi.st  "s  Reimrts  A^IIl.  j).  333;  IX.  j).  201  ;  XI. 
p.  24();  Xir,  p.  153;  Xlil,  1).  204. 

Texas  Cayvjon  Placer  Mine.  It  comprises  Texas  and  Woodrow 
Placer  Croup  of  Claims,  totaling  230  aci'cs,  located  in  Texas  Canyon, 
10  miles  northeast  of  Saugus.  Owners.  John  Caspar  and  Rol)ert  Ileinze, 
of  Los  Angeles. 

On  the  north  side  of  tin;  canyon  are  auriferous  gravel  deposits  that 
occur  along  a  bench  above  the  canyon.  It  has  been  worked  for  a  dis- 
tance of  one-quarter  of  a  mile.  The  channel  has  a  general  northeast 
course.  The  gravel  is  about  6  to  8  feet  thick.  The  gold  is  quite  fine. 
The  gravel  is  composed  of  metamori)hic  rocks,  schist,  slate,  quartzite 
and  .some  quartz.  Various  attem])ts  have  been  made  to  w'ork  the  gravel 
by  means  of  pumj^ing  water  from  the  creek  and  washing  with  .sluices. 
The  deposit  has  been  worked  only  intermittently  by  the  owners,  due  to 
the  scarcity  of  water.     Idle. 

Union  Mine.  (Quartz.)  It  comprises  one  claim,  situated  in  the  Cedar 
.Mining  District.  4  miles  northwest  of  Acton.  Elevation  3350  feet. 
<  )wners,  T.  G.  Scliafer  and  Ira  L.  IIou.ser,  Acton,  California. 

The  quartz  vein  4  feet  wide  strikes  northwest  and  dips  80°  south,  in 

M'hist.     Developments  consist  of  a  shaft  140  feet  deej),  with   a  drift 

'•uthea.st  from  the  60-foot  level  a  distance  of  50  feet  and  stojied  to  the 

-Ill-face.     Ore  shoot  is  said  to  be  (i  inches  to  4  feet  wide,  with  an  average 

\alue  of  $10  per  ton  in  gold. 

Equipment  consists  of  gasoline  hoist  and  5-stam])  mill.  The  pi-operty 
lias  not  been  operated  since  1!)0().  Only  assessment  work  done  on  one 
claim. 

IRON 

Titaniferoiis  iron  ores  occur  in  Los  Angeles  County  in  the  San 
(Jabriel  Mf)untains.  south  of  Soledad  Canyon.  The  known  deposits 
occur  in  this  range  of  mountains  in  a  southeasterly  direction  from  Sand 
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Canyon  to  tiic  lu'cuhvalcrs  oT  Tujun-ra  River.  The  |)riiuM|tal  occur- 
rences of  titaniTenMis  nia^'netites  of  this  re<rion  are  h)cate(i  in  T.  4  N.. 
R.  14  W.,  on  the  ridfre  south  of  Soledad  Canyon,  extending  for  a  distance 
of  f)  niih's'  easterly  from  Lan<;  to  Huss  Sidinj;,  on  the  Southern  Pacific 
Railroad,  and  also  in  T.  3  and  4  N..  R.  12  and  13  W.,  in  an  area  south- 
west of  Mount  (ileason  and  north  of  Tujun<ra  Canyon  in  the  vicinity  of 
^rill  Creek  and  its  tributaries. 

The  titaniferous  ores  of  this  re^rion  are  associated  with  rocks  of  the 
trahhro  family.  The  lar<;('st  orehodies  are  contained  in  r(»cks  that  are 
<'hiefly  lal)radorite,  in  coarsely  crystalline  granitoid  aggregates  that 
have  been  called  anorthosite  by  the  Canadian  geologists.  The 
aiiorlhosite  is  a  nearly  pure  |)lagioclase  rock  in  which  labradorite  is  the 
predominant  feldspar.  The  ore  consists  almost  entirely  of  magnetite  and 
ilmenite  with  little  visible  gangue.  During  the  past  two  years  a  great 
deal  of  experimental  work  has  been  carried  on  in  the  vicinity  of  Loj; 
Angeles  on  tlie  titaniferous  ores  for  the  purpose  of  niamifacturing 
titanium  jiroducts.  The  following  com])anie.s  and  individuals  have 
testing  plants  under  operation:  I'.urdick  Minerals  Cori)oration  ;  P.  F. 
Burdick,  of  Hermosa  lieach ;  IJ.  D.  Kankin  and  As.sociates.  Kl  Segundo. 
California,  and  the  Titanium  Corporation,  Ford  Von  Hichowsky,  liur- 
baiik.  California. 

iriAMIKKOl'S    IKOX    PEl'OSITS. 
Mill  Creek  Deposits. 

Baughman  drou})  of  Claims.  It  comprises  IS  claims  known  as: 
Coldwater,  Condor.  Cogswell,  Daytonian,  Labradorite,  Lodest<»ne.  Mary 
riane.  Kake  and  Titan  groups  located  s  mih's  southeast  of  Acton,  east 
and  west  of  Mill  Creek,  a  tributary  of  Tujunga  Canyon.  P]Ievati(»n 
.'{TOO  and  4r)()()  feet.  Ownei's.  William  IJaugliiiian  and  As.sociates.  lios 
Angeles. 

These  |)roj)erlies  are  accessible  by  road  from  Acton,  a  station  (»n  the 
Southern  Pacific  Railroad,  over  the  Aliso  Canyon  road  to  (Jeorge  Cogs- 
well's Camp,  a  distance  of  12  miles  and  then  by  trail  on  Mill  Creek,  a 
distance  of  4  miles. 

The  mo.st  extensive  dei)osit  of  intn  ore  is  on  tlie  Titan  Group  of 
claims  which  are  located  in  the  NE]  of  Sec.  23,  T.  3  X..  R.  12  W.  On  a 
ridge  .south  of  Fuller  Creek  and  east  of  Mill  Creek  there  is  exposed  a 
massive  outcrop  of  titaniferous  iron  ore  with  an  average  width  of  10 
feet  and  about  300  feet  in  length.  The  ore  occurs  in  anorthosite,  a 
white  labradorite.  The  normal  strike  of  the  orebody  is  north.  The 
exposure  on  top  of  the  ridge  is  350  feet  vertically  above  the  exposure 
in  the  canyon.  It  is  estimated  that  the  deposit  contains  about  2r)0.()()() 
tons  of  ore  of  commercial  grade.  In  general  the  oreliody  is  a  medium 
to  coarse-grained  magnetite  containing  little  visil)le  gangue.  The 
anorthosite  and  ore  are  in  most  cases  in  this  deposit  in  sharp  contact, 
with  little,  if  any.  increase  in  the  amount  of  ferric  jninerals  in  tlu' 
anorthosite  as  the  ore  is  ap|)roached.  There  .seems  to  have  been  a  com- 
plete difTt'rentiation  of  the  ferruginous  and  titaniferous  minerals  on 
one  hand  and  the  feldspathic  on  tlie  other.  In  the  one  rock,  iron  oxide 
and  titanium  oxide  crystalli/ed  by  themselves;  in  the  other,  silica, 
alumina,  soda  and  lime.  The  high-grade  ore  consists  of  coar.ser-grained 
agpregatex  of  magnetite  and  ilmenite,  containing  little  gangue.     It  is 
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stated  that  the  ore  from  this  deposit  carries  from  11%  to  25%  ilmenitc, 
TiOj  and  40  to  50%  magnetite,  Fe^O,. 

Lodesfone  Deposit.  This  deposit  is  located  about  one  mile  noi-lh  of 
the  Titan  depasit,  on  a  ridge  east  of  I\Iill  Creek  and  also  on  west  of  this 
creek  in  the  NW^  of  See.  14,  T.  3  N.,  R.  12  W.  The  outcrop  of  iron  ore 
is  about  5  feet  wide  and  100  feet  long.  The  ore  is  said  to  carry  7  to 
187o  ilmenite.  Across  IMill  Creek,  on  the  west  slope  of  the  ridge,  is  an 
outcrop  of  low-grade  ore  10  feet  wide  by  20  feet  long. 

On  Daytonia  No.  1  and  2.  claims,  several  small  outcrops  of  ore  occur 
on  the  ridge  north  of  Fuller's  Creek  and  east  of  Mill  Creek.  These  out- 
crops are  from  3  to  8  feet  wide  and  about  25  feet  in  length. 

Condor  Drposif.  This  deposit  is  located  on  the  ridge  between  Cold- 
water  Canyon  and  the  north  fork  of  Tujunga  Canyon.  The  exposure  of 
iron  ore  is  50  feet  in  length  by  20  feet  wide  and  is  said  to  carry  15% 
ilmenite  and  40%  magnetite. 

Iron  Mountain  Group  of  Mines.  This  group  comprises  18  claims 
located  on  the  north  slope  of  Little  Iron  Mountain  about  one  mile  south- 
east of  the  Titan  Group.  Elevation  4800  feet.  Owner,  F.  F.  Burdick, 
Ilermosa  Beach,  California. 

Several  small  outcrops  of  iron  ore  occur  on  these  claims.  No  develoi)- 
ment  work  has  been  done  on  the  deposits  to  determine  their  extent. 

Mammoth  Group  of  Claims.  This  group  comi)rises  two  claims  located 
on  Mill  Creek,  two  mile.s  southwest  of  Titan  Group  of  Mines.  Owner, 
F.  F.  Burdick,  Ilermosa  Beach,  California. 

Bnjant  Group  of  Claims.  This  group  comprises  three  claims  situated 
in  T.'3  N.,  R.  13  W.,  S.  B.  B.  and  M.,  on  the  south  slope  of  Iron  IMoun- 
tain,  near  the  headwaters  of  Trail  Canyon.  Small  expo.sures  of  iron  ore 
occur  on  these  claims.     R.  Bryant,  o\\iK'r. 

The   Titaniferous    Iron    Ores   of    Region    South    of    Soledad    Canyon,    in    T.   4    N., 
R.  14  W.,  8.  B.  B.  and  M. 

Iron  Blossom  Group  of  Claims.  This  group  comprises  23  claims 
located  on  a  ridge  between  Pole  and  Bear  Canyons  and  .soutli  of  Soledad, 
one-half  mile  southeast  of  Lang,  a  station  on  the  Southern  Pacific  Rail- 
road. Elevation  3500  feet.  Owners,  Oliver  Andreason  and  W.  B. 
Allison,  Los  Angeles. 

Several  outcrops  of  titaniferous  iron  occur  near  the  top  of  the  ridge. 
These  exposures  are  6  to  8  feet  wide  and  about  30  to  50  feet  in  length. 
A  large  amount  of  high-grade  float  is  found  scattered  over  an  extensive 
area.    The  country  rock  is  gabbro  and  anorthosite. 

The  high-grade  ore  is  being  sacked  and  ])acked  by  mules  to  Soledad 
Canyon,  where  it  is  loaded  in  trucks  and  hauled  to  the  mill  of  the  Cali- 
products  Company,  located  near  Ravenna,  Avhere  it  is  ground  and  then 
shipped  to  Rankin's  test  plant  at  El  Segundo  for  the  manulactnre  of 
titanium  oxide.     Five  men  are  employed. 

Iron  Mack  Mine.  A  deposit  of  titaniferous  iron  occurs  in  Sec.  ){(). 
T.  6  N.,  R.  14  W.,  S.  B.  B.  and  M.,  at  the  head  of  ^lint  Canyon,  about 
10  miles  north  of  Acton.     The  ore  is  low  grade  and  liniifcd  in  c.xtciif. 

Bibl:  State  Mineralogist's  Report  XV,  p.  478. 
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Ncedham  and  Boruff  Group  of  Claims.  This  proup  comprises  tliree 
claims  located  in  Iron  Canyon.  4  miles  south  of  Lan<r,  a  station  on  the 
Soulliern  Pacific  Itaiiroail,  in  Sec.  :U,  T.  4  X..  R.  14  W..  S.  H.  W.  and  M. 
Owners,  Fred  BonitT  and  II.  (\  Xeedham,  Newliall.  ("aliiornia.  Out- 
crops of  titaniferons  iron  occur  on  these  claims. 

Russ  Siding  Iron  Deposit.  A  small  deposit  of  titaniferous  iron 
occurs  within  200  yards  of  the  Southern  Pacific  Raihvtad.  at  Russ  Sta- 
tion in  Soledad  Canyon. 

Ribl:  State  Mineralogist's  Report  XV,  p.  478. 

Titian  Group  of  Claims.  Deposits  of  titaniferous  iron  occur  on  this 
{.'roup  of  claims  located  in  Sec.  22,  T.  4  X.,  R.  14  W.,  S.  B.  R.  and  ]\L,  2 
miles  southeast  of  Lannr,  in  Pole  Canyon.  Owner,  F.  F.  Rurdick. 
llermosa  Reach,  California. 

Burdick  Minerals  Corporation.  F.  F.  Rurdick,  president ;  E.  C.  Car- 
son, vice  jiresident ;  Willcdd  Andrews,  secretary;  Chester  A.  Scott, 
•general  mana^'cr;  W.  H.  Test,  chemical  director.  Oflices,  '.VM)  Second 
street,  Ilermosa  lieach.  California.  This  company  has  under  lease  21 
miles  of  beach  front  near  Clifton  from  the  IIuntin<rton-Redondo  Land 
( 'ompany. 

Occurrences  of  titaniferous  iron  are  found  alonjr  the  coast  line  of  Los 
An<reles  County  in  the  beach  sands.  The  most  extensive  concentration 
of  this  nuiterial  is  fouiul  south  of  Redondo  and  between  that  cit\  and 
Palos  Verdes.  For  a  distance  of  2^  miles  alontr  the  beach,  from  Clifton 
■>(.utli.  the  beach  sands  contain  a  heavy  concentrate  of  titaniferous  ir(»n. 
The  de|)osit  bein<r  worked  is  lenticular.  varyin<r  in  thickness  fr(»m  s" 
to  14'  of  black  sand  with  an  overburden  of  pray  and  white  sand. 

The  sand  beinj:  worked  i)robably  contains  20'^^f  titaniferous  iron  and 
mafrnetite,  the  <ranp:ue  beiufr  silica,  olivine,  epidote.  {rarnet  and 
/ireonium  silicate. 

The  sand  from  the  beach  is  loaded  by  Xorthwe.st  En<rineerin<r  C(»m- 
pany  shovel  into  151  cu.  yd.  cars,  which  are  hauled  by  Plymouth  loco- 
iriotive  one-cpiarter  of  a  mile  to  the  screeniu'r  jilant.  The  material  from 
cars  is  dumi)ed  into  hoi)per.  from  which  it  is  elevated  by  bucket  elevator 
to  another  hopper,  from  which  the  feed  is  split  to  ])a.ss  over  six  Leahy 
vibratinjr  screens,  where  it  is  screened  to  minus  30-me.sh  product.  The 
screened  ])roduct  fjoes  to  collectinpr  tank,  from  which  it  is  transported 
by  drajr-line  belt  to  bucket  elevator  that  elevates  the  material  to  loadinp 
bins  havintr  a  cajiacity  of  200  cu.  yds.  The  ])lant  has  a  cajiacity  of 
1200  cu.  yds.  i)er  24  hours.  Water  for  .screening'  operatioiis  is  juimped 
fi-om  the  ocean.  A  fairly  clean  classification  is  made  by  this  screeniufx 
operation  as  the  minus  :{0-mesh  contains  (JOS'  mixed  ilmenite  and 
maprnetite.  The  oversize  is  the  tail  ])roduct  and  is  transported  by  belt 
conveyor  to  the  ocean.  The  material  from  loadintr  bins  is  hauled  by 
trucks  to  the  company's  experimental  plant  at  Ilermosa  Reach,  where 
it  poes  to  the  stock  jiile.  Tin*  conii)any  has  S  acres  at  '.V-\U  Sei-ond  street 
for  the  site  of  a  commercial  plant.  The  nwtterial  from  stock  pile  is 
transported  to  experimental  j)Iant  by  drajf-line  .scraper,  where  it  is 
treated  on  a  Diester-Overstrom  concentrator.  The  table  concentrate 
carries  <;.')';  ilmenite  and  :?.')';  mafrnetite.  The  concentrate  from  table 
is   dried    and    then   treated    by   magnetic   separator,   where   the   final 
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products  are  cloan  magnetite  aiul  ilmenite.    A  clean  separation  of  these 
two  metals  is  ])ossil)le,  as  ilmenite  is  nonma^rnetic. 

Tlie  company  is  experimenting;  with  titaniferous  iron  ores  for  the 
manufacture  of  titanium  oxide  (TiO.).  Fourteen  men  are  employed  at 
sereeninfT  plant,  which  is  operated  on  a  ten-hour  shift. 

Titanium  Corporation  Experimental  Plant.  Another  experimental 
l)lant  has  been  under  oj^eration  during  the  past  year  on  titaniferous 
iron  ores  for  the  manufacture  of  titanium  nitride  (TiN)  nsing  the 
Bichowsky  process.    Ford  Von  Bichowsky,  owner,  Los  Angeles. 


THE  UTILIZATION  OF  TITANIUM. 

The  writer  is  indebted  to  Will  Baughman,  metallurgist,  of  Los 
Angeles,  for  the  following  article  on  The  Utilization  and  Metallurgy 
of  Titanium : 

THE    UTILIZATION    AND    METALLURGY    OF   TITANIUM. 

By  Will  Baughman,  Metallurg-ist,  Los  Angeles. 
Introductory. 

Titanium  is  usually  classed  as  one  of  tlie  rare  elements,  althouj^li  it  is 
widely  distributed.  Nearly  all  igneous  i-ocks,  most  clays  and  over  half 
tlie  nu'tam()ri)liic  and  sedimentary  rocks  contain  easily  determinabji! 
amounts.  As  a  rule  ifis  chemically  combined  with  other  than  titanium 
minerals.  Over  sixty  minerals  have  been  classed  as  titanium  minerals, 
("larke  ha.s  estimated  that  the  solid  crust  of  the  earth  contains  about 
O.l'.V',   titanium  oxide. ^ 

In  spite  of  this  widespread  distribution  and  the  large  number  of 
titanium  minerals,  commercial  concentrations,  with  the  exception  of 
titaniferous  iron  ores,  the  minerals  rutile  (titanium  oxide)  and  ilmenite 
(titanite  of  iron)  are  the  .sole  source  of  production  of  titanium.  Some 
attention  has  recently  been  paid  to  the  concentration  of  si)hene  (calcium 
titanio-silicate)  which  .sometimes  occurs  in  large  i)egmatite  dikes  to  tlic 
extent  of  6'  r  or  moi'c.  All  commercial  jjroduction  has  been  made  in  the 
past  fi-om  the  first  three  minerals. 

Titaniferous  iron  ores,  almost  always,  occur  in  very  basic  rocks  of 
igneous  origin.  When  occurring  in  gabbro,  norite  or  similar  rocks, 
the.se  ores  generally  occur  as  magmatic  segregations.  The  occurrences 
in  labradorite  or  anoi-tliosite  are  often  as  igneous  .sheets  or  dikes. 

From  an  ore-dressing  viewpoint,  the  titaniferous  iron  ores  can  be 
divided  into  two  clas.ses.  One  class  comprises  those  ores  which  con- 
tain the  titanium  as  ilmenite  in  crystals  that  are  large  enough  to  pennit 
crushing  to  reasonable  mesh  and  then  treating  magnetically  to  produce 
a  high  grade  ilmenite  concentrate  and  a  titanium-free  magnetite  con- 
centrate. The  dej)osits  at  Taberg,  Sweden,  at  Sanford  Ijake,  New  York, 
and  in  the  San  Gabriel  ^lountains  of  California  are  the  important 
deposits  of  this  character. - 

The  other  class  of  titaniferous  iron  ores  includes  both  those  ores  in 
uhicli  the  titanium  is  chemically  combined  and  those  ores  in  which 
the  ilmenite  crystals  are  so  small  or  so  interwoven  that  fine  grinding 
and  magnetic  treatment  will  give  neither  a  high  titanium  product  nor 

'  Dat.i  of  Geochemistry.     U.  S.  Geol.  Survey  Bull.  770. 

*  Titaniferous  Iron  Ores  of  U.  S.,  Singewald.     U.  S.  Bureau  of  Mines  BnU  (11. 
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litanium-free  iron  mateiial.  I'ractically  all  the  titaniferous  iron  ores 
are  of  this  cUoss. 

Ores  eontaininf?  from  3Vr  to  30%  titanium  oxide  are  classed  as 
titaniferous  iron  ores.  Those  containinfr  over  30%  titanium  oxide  are 
classed  as  ilnienite.  The  titanium  content  of  most  titaniferous  inm 
ores  is  under  15'/( . 

Pure  rutile  is  crystal  eleai-.  and  Avlien  cut  closely  resend)les  white 
sapphire.  Only  a  few  ])ounds  of  such  crystals  have  been  found. 
Kutile  jrenerally  contains  several  per  cent  of  iron  and  often  lias  ap|)re- 
eiable  vanadium  content.  The  averanre  commercial  grade  of  rutile  is 
9:{%  to  98';   titanium  oxide. 

Ilmenite  is  the  principal  mineral  used  in  the  manufacture  of  titanium 
products.  The  commercial  grade  usually  contains  52%  to  60'<.  of 
titanium  oxide,  although  a  lower  grade  material  containing  32%  to  35% 
of  titanium  oxide  is  also  marketed. 

As  this  article  is  concerned  with  the  commercial  aspects  (»!"  the 
titanium  iiulustry,  no  atteni])t  will  be  made  to  describe  the  various 
minerals  or  cover  the  chemical  |)r(»perties  of  or  give  analytical  meth<»(ls 
lor  titanium.  Neither  will  the  various  dei)osits  capable  of  commercial 
l)ro(lncti(»n  be  treated  in  other  than  the  most  sketchy  manner.  A 
hihliograpliy  will  be  given  to  cover  this  information  for  tlio.se  desiring 
to  make  further  investigations.  Due  to  limited  sjiace.  full  credit  can  not 
be  given  to  many  s])len(!id  workers  who  have  added  to  the  worlil's 
knowledge  of  titanium. 

Utilization. 

RUTlLi:. 

Prior  to  the  discovery  of  the  Virginia  ileposits.  Norway  fiirnislied 
the  world's  snpi)ly  of  rutile.  A  small  pr(;duction,  ehielly  for  mineral 
specimens,  was  also  made  in  (leorgia  and  Pennsylvania.  In  recent 
years  rutile  has  been  the  raw  material  used  in  making  titanium  tetra- 
chloride, pota.ssium  titanium  o.xalate  and  carbon-free  ferro-titanium. 

n.MENITE. 

Ilmenite  is  treated  by  some  chemical  method  to  produce  titanium 
oxide,  which  is  then  used  as  j)aint  |)igment.  in  glass,  rubber  or  linoleum 
or  for  the  manufacture  of  any  of  the  materials  that  rutile  is  used  for. 
Ilmenite  is  used  for  the  manufacture  of  ferro-carbon-titanium  without 
previous  chemical  refining. 

TITANIFEROUS   IRON   ORES. 

Magmatie  segregations  of  titaniferous  iron  ores  generally  form  len.s<'s, 
more  or  less  in  line  with  each  other,  and  the  impression  is  often  errone- 
ously given  that  one  large  continuous  body  of  ore  exists.  Furthermore, 
the  gangue  material  is  generally  some  (lark,  ferromagnesian  mineral 
that  to  the  ca.sual  ob.server  ap|>ears  to  be  titaniferous  '\v<m  also,  and 
while  small  stringers  towards  the  center  of  such  lenses  may  consist 
almost  solely  of  ilmenite  and  magnetite,  the  general  average  of  such 
orebodies  is  less  than  40','   ilmenit(>  and  magnetite.'' 

These  two'  conditions  have  caused  many  dejjosits  to  be  grossly  over- 
estimated both  as  to  tonnage  and  grade.     Tlie  dejjosits  in  Cook  County, 

*  Titaniferous  Iron  Orea  of  U.  S.,  Slngewald.     U.  S.  Bureau  of  Mines  Bull.  64. 
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Minnesola,  and  just  over  tlie  Canadian  border  in  the  liainy  River  dis- 
trict and  the  deposits  in  Madajrasear  and  at  Map:n('t  ]Ieip:hts  near 
Pretoria,  South  Africa,  are  exani])Ies  of  tliis  mistaken  viewpoint.  Infor- 
mation friven  by  a  niajjnetonu'tric  survey  is  much  more  reliable  witli 
sueli  deposits  than  any  ordijiary  geological  investigation. 

METAL   INDUSTRY. 
Smelting. 

It  is  seldom  that  titaniferous  iron  ores  contain  over  45%  metallic 
iron,  as  the  titanium  content  decreases  the  grade  in  proportion  to  the 
amount  of  titanium  present.  Titaniferous  iron  ores  seldom  contain 
over  15y<i  titanium  oxide  and  ores  containing  as  little  as  3%  have  been 
placed  in  this  class.  This  low  iron  tenor  has  prevented  profitable  smelt- 
ing in  the  past.  There  is  a  tradition  that  titanium  causes  sticky  slags 
and  builds  up  accretions  in  the  bla.st  furnace,  but  Rossi  has  definitely 
disproved  this. 

Titaniferous  iron  was  first  smelted  in  the  United  States  at  Iron  Mine 
Hill  in  Rhode  Island  before  the  Revolution.  Later  similar  ores  were 
.smelted  at  Sanford  Lake  in  the  Adirondacks  and  at  various  other  small 
blast  furnaces.  In  Sweden  and  Norway  the  titaniferous  magnetites 
had  been  smelted  in  charcoal  blast  furnaces  and  iron  of  a  very  high 
grade  produced.  This  is  probably  due  to  the  fact  that  most  titaniferous 
iron  ores  contain  only  minute  amounts  of  phosphorus  and  sulphur. 

Experimental  smelting  of  titaniferous  iron  ores  has  been  conducted 
at  Port  Henry,  New  York,"  at  Pueblo,  Colorado,  where  titaniferous  ores 
from  Iron  Mountain,  Wj'oming,  were  added  to  other  ores,  at  several 
places  in  England,  where  imported  Norwegian  ores  were  used,  and  in 
New  Zealand,  where  titaniferous  beach  sands  (black  sands)*  are  being 
smelted. 

Electric  smelting  has  been  experimented  with  by  Oin  in  Europe  and 
by  Haanel,  for  the  Canadian  (Jovernment,  in  Ontario,  Canada. 

There  is  no  question  that  titaniferous  iron  ores  can  be  smelted,  but 
the  low  iron  content  of  such  ores,  together  with  a  ])rejudiee  founded  on 
legends  which  are  not  supported  by  any  definite  facts  or  reliable  data, 
has  prevented  the  utilization  of  these  ores  in  the  blast  furnace  more 
than  any  other  factors. 

FERRO  ALLOYS. 

Probably  due  to  the  fact  that  iron  made  from  the  sul|)hur  and  jihos- 
phonis-free  titaniferous  ores  of  NorAvay  was  of  such  high  grade,  Robert 
Mushet  about  1860  conducted  extensive  experiments  in  adding  titanium 
alloys  to  steel. 

Titanium  readily  combines  with  nitrogen  and  oxygen  and  is  there- 
fore an  excellent  scavenger  or  final  deoxidizor.  Titanium  as  a  constituent 
alloy  of  the  steel  does  not  appear  to  ofl'er  any  advantages,  with  the  excep- 
tion of  certain  grades  of  cast  iron.  It  is  such  an  energetic  remover  of 
the  la.st  traces  of  oxygen  and  niti'ogen  that  it  is  extensively  used  for  the 
treatment  of  steels  used  in  rolls  and  other  i)laces  where  resistance  to 
shock  and  abrasion  is  desirable;  for  steel  and  iron  castings  and  in 
material  used  for  manufacture  of  chains,  gears,  foi-gings,  tool  and 
automobile  steels. 


•Ro.ssi.      Am.  Inst.  Min.  Knp..  Vol.  21,  pp.  832-36;  Vol.  33,  pp.   170-197;  Iron  Age, 
Vol.  57.  1896.  PD.  354-,')6  and  464-69. 

«  Heskett.     Am.  Inst.  Min.   Kng.     Aug.  Mooting,   1920. 
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Titanium  additions  iwo  made  in  llirt'c  forms  as  tVrro-carhon-tilanium. 
as  carbun-free  ferro-titaninm  and  as  titanium  thermit."/,*,'*' 

FERRO-CARBON-TITAXH'M. 

Tliis  all(»y  is  niadr  in  tlic  electric  furnace.  It  contains  about  1')',, 
titanium  and  6'<'  carl)on.  The  titanium  content  couhl  be  raised,  but 
this  ])roj)ortion  aHoys  most  readily  with  the  molten  iron  or  steel  to  be 
treated.  The  carbon  is  i)resent  as  frraphite.  For  treat inj;  wire  or 
I'late  stock.  2-4  i)Ounds  of  ferro-titaninm  are  used  per  ton  of  steel,  for 
axle  stock  4— H  pounds,  for  steel  castinjrs  4—10  pounds  and  for  steel  rails 
about  15  pounds  per  ton  of  steel.  About  n()()fl  tons  of  ferro-carbon- 
titanium  are  \i.sed  jier  year.  The  i>i-iee  has  been  from  $200  to  $22")  per 
ton  for  several  years. 

CARRON-FREE  FERRG-TITANIITM. 

Tarbon-free  ferro-titanium  is  made  by  the  'Thermit'  jiroeess.  It  con 
tains  5%  to  7'f  aluminum.  The  consumjttion  is  much  less  than  that 
of  the  ferro-earbon  alloy  and  the  ))riee  is  much  hi}rher.  It  is  used  in 
the  better  prade  of  castinjrs  and  steels.  Some  difficulty  has  been  encoun- 
tered in  the  complete  removal  of  the  alumina  which  forms  .sc^rcjrations 
in  the  steel. 

TITANUM    TIIKIOIIT. 

This  consists  of  an  intimate  mixture  of  iron  and  titanium  oxides 
(ilmcnite)  and  aluminum  powder  which  is  placed  in  an  iron  container 
on  the  end  of  a  steel  rod.      The  whole  is  vi<rorously  stirred  into  the  bath. 

The  heat  of  the  bath  is  sutVicient  to  start  the  thermit  reaction  and 
the  ferro-titanium  is  formed  \n  the  bath  itself.  This  metlmd  of  addition 
of  titanium  is  used  principally  in  making  iron  castings. 

OTIIKK    TITANirM    AT.I.OYS. 

Cupro-t  itanium.  ferr<»-cu pro-titanium,  ferro-silico-t  itaniini).  man- 
pano-f itanium  and  aluminum-titanium  are  used  to  a  small  extent  in  the 
brass  industry,  ("ui)ro-t itanium.  for  exam])le.  jtermits  copper  cas1in«rs 
containing  a  small  amount  of  this  all(»y  to  be  cast  in  green  s^tnd  without 
forming  blow-holes. 

There  are  several  pyro|)lioric  alloys  in  which  titanium  is  an  ingredi- 
ent.    None  have  any  commercial  imi>ortance. 

Ferro-carbon-titanium  is  i)rodueed  by  tlu-  Titanium  Alloys  Company, 
of  Niagara  Falls,  and  the  carbon-free  alloy  and  titanium  thermit  is  pro- 
<luced  by  the  Metal  and  Thermit  Corporation,  of  New  York  City.  This 
latter  company  also  makes  most  of  the  nunor  alloys  mentioned. 


TITANUM    MTKIDPS. 


Titanium  nitride  and  cyano-nitride  are  two  i)roducts  that  are  new  in 
a  commercial  .sen.se.  These  nitrides  when  finely  ground,  suspended  in 
water  and  sprayed  on  a  mold  and  then  dried  ])revent  the  adherene(»  of 
the  cast  metal  to  the  mold  and  cores  can  be  easily  removed  by  simple 
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sand  bla.stiii-:;.     TIh'  surl'acc  of  tlie  casting  is  also  imicli  snioollicr.     This 
is  covered  in  patent  No.  U.  S.  1,570,802. 

Paint  Industry. 

green  pigments. 

Tlie  lirst  jiroposal  to  use  titanium  coini)ounds  was  as  a  substitute  for 
poisonous  arsenical  green  paints.  Tlie  i'erro-cyanide  of  titanium  was 
proposed  for  this  use.  The  cost  of  manufacture  of  this  compound  has 
been  quite  high  in  the  past,  but  it  now  appears  that  this  pigment  can 
be  cheaply  produced  by  using  the  process  of  Bichowsky  and  Harthau 
for  the  manufacture  of  titaniuin-cyano-nitride  Avith  additional  process- 
ing of  tlie  wast(>  solutions  and  the  jiroducts  of  this  ])rocess.  This  green 
Ls  very  brilliant  and  ((uite  permanent.  It  will  be  further  discussed  in 
the  section  devoted  to  metallurgy. 

OTHER    PIGMENTS    EXCEPT    WHITE. 

JMaiiy  titanium  pigments  have  been  proposed,  none  of  which  are  at 
l)reseiit  on  the  market  or  which  offer  any  attractive  possibilities  under 
present  conditions. 

Titanium  tannate  can  be  used  as  a  water  color  pigment.  The  color 
ranges  from  brick  red  to  pure  yellow,  depending  on  conditions  observed 
in  the  preparation  of  the  i)igment. 

Ilmenite,  finely  ground,  can  be  used  in  the  same  manner  as  finely 
ground  magnetite  for  making  mineral  black.  The  ilmenite  forms  a 
brighter  pigment  than  magnetite. 

Ilmenite  or  titanifcrous  iron  ore  can  be  roasted  in  air  almost  to  fusion 
point  and  finely  ground  under  water  to  produce  i)igments  of  red  to 
yellow  in  color.  Th(>  control  of  this  roast,  so  as  to  ]iroduce  a  uniform 
product,  offers  many  difficulties. 

Light  yellow  i)igments  can  be  made  by  decomposing  the  ore  with 
sul])huric  acid  and  then  roasting  the  mass  at  a  temperature  high  enough 
to  decom])o.se  the  sulphates  formed.  IMaterial  so  manufactured  has 
been  marketed. 

TITANIUM    WHITE. 

The  most  impoi-taiit  use  of  titanium  compounds  to  date  has  been  as 
the  pigment  known  as  titanium  white  or  as  known  by  the  trade  name 
'titanox.'  The  Norse  Titan  Company  produces  about  3000  tons  of 
titanium  white  jjigment  per  year  and  the  Titanium  Pigment  Company 
produces  about  oOOO  tons  per  year. 

Pure  titanium  oxide  is  too  expensive  to  use  as  a  pigment  by  itself  and 
is  therefore  mixed  with  litho))one,  barium  or  calcium  compounds  or 
with  alumina.  There  are  a  large  number  of  })atents  covering  such 
mixtures.  The  standard  mixtures  contain  about  25'/*  titanium  oxide. 
Tlu!  balance  is  either  lithopone  or  bai-ium  sulphate  and  calcium 
|)hosphate. 

Titanium  oxide  does  not  blacken  in  sulphur  or  other  acid  t'unies  nor 
hydi'oli/.e  as  zinc  pigments  do  in  presence  of  brines  or  chlorides. 
Titani\im  oxide  is  very  inert  chemically  and  therefore  a  dryer  must  be 
added  to  the  i)igment.  The  use  of  small  amounts  of  zinc  or  lead  com- 
|)ounds  for  this  purjjose  has  been  patented,  but  such  ])igments  then 
contain  the  very  elements  and  have  the  drawbacks  that  titanium  oxide 
is  supposed  to  obviate. 
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The  following  tables,  piven  by  Coffiiifjer.  slutw  llu'  s|)eeific  gravity 
(S.  G.)  iutlox  of  rofraclifiii  (I.  R.)  ami  t-ovcrin^'  power  l)v  fapaeitv 
(C.  P.). 

Pigment.  S.C.  III.  C.P. 

Lead   carbonate   6.81  1.99  115 

Lead  .sulphate 0.41 

Zine  oxide 5.()G  1.90  100 

Lithopone    4..'U)  

25%  'titanox' 4.2;')  2.30  130 

Pure  titanium  oxide 4.00  2.(50  KK) 

When  properly  mixed  ami  jjroper  driers  and  oil.s  are  used,  tifanium 
pi<,'ments  withstand  immersion  in  water  for  considerable  period.s,  biit  if 
tlii.s  is  not  done  ])rop('rly  the  paint  beeome.s  chalky  even  under  favorable 
outdoor  conditions.     Titanox  is  an  approved  U.  S.  Navy  paint.',", ^'•','" 

DYES    AM)    TANMXr.    INDUSTKY. 

A  considerable  amount  of  titanium  compound  is  used  annually  in 
the  dyeing  industry.  Titanous  chloride  and  titanous  suli)hate  are  both 
used  to  'strip'  dyes  where  the  color  is  either  too  deep  or  uneven. 
pre])aratory  to  redyeing.  Some  titanium  compounds  are  used  in  the 
dyes  themselves.  Titanium  lactate  is  u.sed  as  a  mordant  and  'striker' 
in  the  leather  industry  under  the  trade  name  of  'corriehrome. '  Basic 
sodium-titanium-sulphate  and  more  i)articularly  potassium-titanium- 
oxalate  are  used  in  a  similar  manner. 

RUBBER   INDUSTRY. 

Titanium  white  is  added  to  gutta-percha  paints  and  titanium  oxide 
is  added  to  linoleum  as  a  filler  and  to  rubber  to  increase  the  strength 
and  quicker  vulcanization.  A  low«'ring  of  the  price  of  titanium  oxide 
would  cause  a  very  large  increase  in  consumption  for  these  two 
materials.  The  chemical  inertness  of  titanium  oxide  makes  it  more 
desirable  than  materials  which  slowly  act  on  the  rubber. 

Lir.lITIXr.    INDUSTRY. 

Metallic  titanium  fdaments  have  been  used  in  incandescent  elec- 
tric light.  They  were  not  as  satisfactory  as  tungsten.  The  oxide  has 
also  been  u.sed  in  gas  mantles.  Finely  ])owdered  ilmenite  and  rutile  have 
been  used  in  direct  current  arc  light  carbons  to  give  a  .source  of 
light  very  rich  in  the  ultra  violet  rays.  Mercury  vapor  (piartz  lami)s 
have  largely  replaced  these  arcs.* 

WARFARE. 

TitaTiium  tetrachloride  is  u.se<l  in  warfare  to  make  smoke  screens.  A 
c«»nsiderable  tonnaire  was  so  used  in  the  World  War.  It  is  now  used  in 
sky  writing. 

•rofflnjrer.  fliimi.-  rt    linlustri.',   Vd.   7.   No.    i.   Avril.   K':'2.  i>l'    fi.'.l-fifil. 

•Titanium,  f'anaflinn    I)<iit     Minfs.      Miius   nr.iiiili    Itiill     .^7^ 

*  Titanium.  U.  S.  Bureau  Minos.     Rept.   InvcutlKatlons  No.   2406. 

•BrownlnK.  Introduction  to  the  Rarer  Elements;  John  Wiley  &  Sons.  1917. 

"Johnsinno.  The  Riro   K.Trtti   Industry:  rro.stn-   Ix.rkwo.Ml  &  Son.   I»n<lon,   1918. 

•Titanium.  Hunter.     Jour.  Am.  Chem.  Soc,  Vol.  32,  pp.  330-336. 
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Ceramic  Industry, 
glazes  and  porcelain. 

Titanium  oxide,  both  as  the  refined  material  and  as  rutile,  has  been 
used  for  many  years  in  forminj?  tlie  yellow  glazes.  It  is  an  excellent 
substitute  for  the  more  expensive  uranium  oxide  in  most  cases. 

Titanium  oxide  is  used  in  the  porcelain  of  artificial  teeth  to  give  the 
xcllowish  color  re((uired. 

Titanium  occurs  in  most  claj's  and  its  action  is  to  lower  the  fusion 
point. 

GLASS  AND    CEMENT. 

One  of  the  mo.st  attractive  recent  developments  in  the  use  of  titanium 
oxide  is  as  an  addition  to  glass.  Titanium  oxide  is  used  to  replace  silica 
up  to  40/^.  The  effect  is  to  lessen  tlie  coefficient  of  expansion.  The 
coefficient  of  expansion  decreases  rapidly  with  additions  up  to  15% 
;md  more  slowly  after  that  point.  The  recently  patented  Ilorak  glass 
wliich  contains  several  per  cent  of  titanium  and  zironium  oxides  has 
^uch  a  low  coefficient  of  expansion  tliat  it  may  be  heated  to  almo.st  a 
dull  red  and  i)lunged  into  ice  water  without  shattering,  and  further- 
more, such  glass,  when  cracked  by  a  blow,  may  be  repaired  by  fusing 
over  a  bunsen  burner.  These  develoj^ments  are  very  recent,  but  they 
offer  a  large  potential  market  for  titanium  oxide." 

Cement  made  from  the  slags  obtained  by  smelting  of  titaniferous 
iron  ores  or  made  from  sphene  or  other  titaniferous  nuiterials  are 
remarkably  resistant  to  acid,  and  this  new  development  also  bids  fair 
to  assume  large  proportions. 

And  finally  calcined  rutile,  finely  ground  and  sintered,  can  be  formed 
into  chemical  resistant  articles  that  are  capable  of  conducting  both  heat 
and  electricity.  Such  a  nuiterial  should  have  a  future  in  the  chemical 
manufacturing  industry.     This,  too,  is  a  new  development. 

NITROGEN    FIXATION. 

It  has  long  been  known  that  cyanides  can  be  formed  by  heating 
cai-bon  and  a  .sodium  compound  in  an  atmosplicre  of  nitrogen,  but  the 
ifmi)erature  recpiired  is  .so  high  that  no  nuiterial  can  withstand  it.  A 
^lightly  lower  temperature  can  be  used  by  addition  of  titanium 
lo  the  above,  but  it  remained  for  Bichowsky  aiul  llartluin  to  discover 
that  fixation  of"  nitrogen  as  eitlier  titanium  nitride  or  as  titanium-cyano- 
iiitride  could  be  accomplished  at  a  much  lower  temjjerature  in  the  i)re.s- 
'iice  of  finely  divided  iron.  This  process  is  now  being  tested  on  a  large 
>cale.  Commercial  success  seems  a.ssured  and  two  new  titanium  com- 
l)ounds  will  i)i-obably  be  put  on  the  market  before  long. 

The  niti-ides  have  been  jjroposcd  as  a  fertilizer,  but  are  too  expensive 
lor  this  i)urpos('.  The  real  use  is  as  a  stai'ting  ])()int  in  the  iiianulacture 
of  cyanide,  ammonia,  titanium  oxide  and  titaninm-ferro-cyanide  (green 
l)aint  pigment).  The  nitrides  are  al.so  us(>d  in  lieat  treating  and  have  a 
splendid  field  as  a  mold  wash,  whieh  has  been  discussed  uixhM-  Metal 
Industrv.''' 


"U.  S.  Pat.   1,362.917:  U.  S.  Pat.  L.'JST.r.lO  :  Barton  an<l   IIf)rak. 
"Bichowsky   and   Harthan.      U.   S.   Pat.    1,391,147;    1,391,148;    1,408.661;    1.417.702 
1,472,403. 
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Mktalukcv. 

fkkko  alloys. 

Ferro-carboii-titanium  is  made  in  the  clcrtric  furnaco  by  snicltiti^' 
iliiK'nito  (ir  tilanircrous  irdii  ores  or  mixtures  df  both  and  usiii^r  ehareoal 
as  a  rediieiiif;  a^'ent.  Tlie  earb(»n  eontent  ean  be  lowered  l)y  nsin^ 
rutile  as  a  deearbonizin^  atreiit.  Kieh  titanium  sla-rs  are  resmelted  and 
lime  is  added  to  the  sla<r  where  it  form.s  ealeium  carbide  and  aets  as  a 
protective  layer  to  prevent  excessive  oxidation  of  the  titanium. 

Ti02+CaO-f5C=Ti+CaC2+3  CO. 

A  carbon-free  ferro  has  been  made  by  melting  scrap  iron  and  scrap 
aluminum  in  the  electric  furnace.  The  moltcTi  aluminum  f(U-ms  .1 
layer  on  top  of  the  molten  iron.  Kutile  is  now  charjred  and  is  redut-eil 
by  the  aluminum.  The  titanium  sinks  and  alloys  with  the  iron.  All<iys 
containing  75%  titanium  can  be  made  in  this  manner. 

3TiO,+4  Al=3  Ti+2A1,0,. 

Carbon-free  ferro  is  now  made  by  the  'tliermit'  ptocess,  which  con- 
sists in  intimately  mixing  the  ])roper  amounts  of  ilmenite  with 
aluminum  powder,  placing  in  a  special  smelting  ai)paratus  and  igniting. 
The  reaction  is  very  vigorous  and  the  whole  mass  bec(tm<'s  molten  and 
is  tai)ped  off  at  the  bottom. 

(Ilmenite)  FeTiO3+2Al=FeTi+Al.,O,+77,S00  cals. 

The  special  copper  alloys  and  the  metal  have  so  little  use  that  sjjace 
will  not  be  given  liere  to  describe  the  methods  of  ])ro(luction.  The 
reader  is  referred  to  the  bibliography. 

TITANIUM    OXIDE   RECOVERY. 

As  the  ilmenite  and  rutile  deposits  are  very  few  and  the  reserves  not 
large,  some  method  of  recovering  titanium  oxide  from  t itanifenms  iron 
ores  is  desirable.  Various  .systems  that  have  been  jtroposed  will  be 
mentioned  and  those  possessing  special  merit  briefly  described. 

One  of  the  most  obvious  methods  is  to  smelt  the  titanifcrous  ore  with 
just  enough  carbon  to  reduce  the  iron  so  as  to  obtain  all  the  titanium 
in  the  slag.  As  titanifcrous  iron  ores  almost  always  contain  a|»prc- 
ciable  amounts  of  vanadium  this  method  would  also  leave  the  vanadium 
in  the  slag  from  which  a  large  jiortion  can  be  leached  with  caustic  soda 
solution. 

Another  method  consists  in  fusing  finely  ground  ore  with  sulphtir 
which  breaks  up  the  iron  titanate  molecule  and  forms  iron  suljihide  and 
titanium  oxide.  The  iron  sulphide  can  be  removed  by  acids  or  by  leach- 
ing with  ferric  chl(»ride  which  dis.solves  the  iron  and  leaves  a  residue 
of  suljihur  and  titanium  oxide.  This  last  step  might  ho  followed  l)y 
eh'ctrolytic  recovery  of  the  iron  and  regeneration  of  the  ferric  salt  in 
a  iiianiHT  to  be  more  fully  described  later  on. 

STLrnURK^    ACID    DECOMPOSITION-. 

The  method  used  l)y  the  Norse  Titan  Company  is  to  pulverize  the 
ilm<nite  and  thoroughly  mix  with  sulphuric  acid  and  then  bent  in  gas 
tired  kettles.     As  disintregation  jiroceeds  the  mass  swells  and  finally  a 
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cake  is  ])ro(liK't'(l  wliieli  is  cnisluul,  f>:rouiKl  ami  dissolved  in  water. 
The  residue  is  returned  for  retreatment.  The  tiltcriuf^  problem  is  diffi- 
cult and  settlin<j:  and  decantation  in  large  tanks  is  resorted  to.  The 
solution  is  then  reduced  electrolytically  until  all  ferric  iron  is  reduced 
to  ferrous.  The  sanu>  result  can  be  obtained  by  passing  over  sera]) 
iron  in  long  riffle  boxes. 
The  reduced  solution  is  boiled,  which  causes  the  titanium  sulphate  to 
become  hydrolyzed  and  it  precipitates  as  a  bulky  white  precipitate. 
P.arium  chloride  is  added  to  remove  the  remaining  amount  of  sulphuric 
acid  and  as  0.02%  iron  will  discolor  the  product,  the  color  of  the  iron 

I  is  changed  by  converting  it  to  the  phosphate.  As  all  their  product  is 
converted  into  pigment  the  titanium  is  further  calcined  to  convert  a 
portion  of  the  amorphous  oxide  into  the  cry.stalline.  If  the  refractive 
index  of  linseed  oil  is  taken  as  unity  then  the  amorphous  oxide  has  an 
index  of  1.48  and  the  crystalline  an  index  of  1.80.  The  many  crystal- 
line faces  act  as  minute  mirrors  and  reflect  the  light,  thus  greatly 
increasing  the  brilliancy  and  whiteness  of  the  pigment. 
A  method  used  in  the  United  States  is  to  reduce  the  iron  oxide  to 
sponge  and  then  dissolve  it  with  dilute  sulphuric  acid  which  leaves  a 
residue  of  high  titanium  content.  This  residue  is  then  heated  Avith 
concentrated  acid  to  dissolve  the  titanium  and  can  either  be  diluted  and 
hydrolyzed  by  boiling  after  all  ferric  iron  renuiining  has  been  redueed 
to  ferrous,  or  common  salt  can  be  added  to  the  concentrated  sulphuric 
acid  solution  to  precipitate  the  titanium  as  basic  sodium-titanium- 
sulphate. 

Instead  of  precipitating  the  titanium  by  boiling  the  dilute  sulphuric 
solution,  it  can  be  precipitated  by  hydro-oxides  or  by  a  tea  made  from 
wood  shavings  or  sawdust. 

Methods  using  fusions  or  roasts  with  soda  ash,  salt  and  similar 
alkaline  compounds  have  been  proposed,  but  offer  technical  difficulties 
that  have  not  been  overcome.'*,^'' 

CHLORINE   METHODS. 

One  of  the  oldest  methods  of  preparing  titanium  oxide  is  to  heat 
ilmenite  in  a  stream  of  dry  hydrogen  chloride  and  chlorine  whereby  the 
iron  is  volatized  as  ferric  chloride  and  the  titanium  oxide  remains 
unaltered." 

2  PeTi03+4  HCl+Cl2=2FeCl3+2  Ti02+2H20. 

The  ferric  chloride  could  be  used  to  dissolve  iron  in  sponge  iron  made 
from  titaniferous  iron  ores. 

While  this  method  works  well  on  a  small  scale,  those  at  all  familiar 
with  chlorine  methods  will  readily  sec  why  such  a  method  can  not  be 
operated  on  a  commercial  .scale.  It  is  mentioned  here  as  so  many 
j)er.sons  have  proposed  it  as  a  'secret'  process  for  treating  titaniferous 
iron  ores. 

Another  chloride  process  that  is  chemically  correct  but  difficult  of 
operation  on  account  of  the  inability  of  materials  to  stand  the  heat 
iind  fumes  is  known  as  the  ('arterest-l)evaux  Process.     Titanium  ore 

"CofTlnper.     Chlmie  ct  Indu.«!trio.  Vol.  7.  No.  4,  Avril.  1922,  pp    651-G69 
"Bachman.     U.  S.  Pat  1,489,417;  Blumfeld,  1,504,669  to  673,  Inclusive;  U.  S.  Pat. 

"  Rosco  and  Schorlemmer.     Treatise  on  Chemistry:  McMillan  &  Co..  1907. 
6 — 53688 
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is  mixed  with  carbon  and  a  flux  and  reduced  in  a  furnace  at  red  heal. 
Dry  chhirinc  '^as  Is  then  passed  into  the  mass  and  tlu*  temperature  rises. 
The  difTerent  chlorides  are  formed  successively  as  this  rise  in  tempera- 
ture occurs  and  are  separated  by  fractional  distillation,  silicon  chloride 
forming;  at  ;'>!>  dejrrees  and  titanium  chloride  at  I'ii)  de<rrees  Centijrrade.'' 
The  titanium  chloride  is  taken  uj)  in  solution  and  may  he  precij)itale(l 
by  boiling'  and  hydi-olysis  or  with  barium  carbonate.  A  lar^'c  amount 
of  wash  waters  are  made  from  which  various  colored  i)ifrnients  have  been 
nuide  and  chlorine  and  electrolytic  iron  can  also  be  obtained  as  by- 
products by  electrolysis  of  the  ferric  chloride,  which  simultaneously 
ref,'cnerate.s  part  of  the  chlorine  for  the  first  step. 

SI'ONGE   IRON    AND   ELECTROLYSIS. 

The  Whitteniore  Process,'''  which  closely  reseml)les  the  Kustis  and 
I'errin  Process,  has  been  taken  up  by  the  Canadian  Government  and 
considerable  experimental  work  has  l)een  done.'",-" 

The  process  consists  in  first  mixinj;  the  i)uiverized  ore  with  a  suitable 
reducing  aj^ent  and  then  reducing  the  iron  to  'sponge.'  This  mass  is 
then  leached  with  ferric  chloride  and  filtered.  Any  copper  or  similar 
clement  is  removed  by  precii)itation  as  the  sulphide.  The  ferric  iron  is 
reduced  to  ferrous  iron  during  the  leach.  This  purified  ferrous  solution 
is  then  clectroly/.ed  in  a  diaphram  cell.  Part  of  the  iron  is  removed  in 
the  cathode  compartment  as  |)ure  iron  and  in  the  form  of  sheets  or 
tubes.  At  the  same  time  the  ferrous  chloride  in  the  anode  com|)artment 
is  reoxidized  to  ferric  and  is  ready  for  leaching  a  new  lot  of  ore.  The 
titanium  remains  in  the  residue  from  the  leaching  and  re(|uires  furtlx-r 
purification.  It  is  possible  to  prod\ict»  a  product  containing  M)' , 
titanium  oxide  by  this  method. 

A  voltage  of  4.4  volts  is  required  |)er  cell  and  about  two  kilowatt 
hours  of  electricity  are  required  per  pound  of  iron  produced.  The 
(liaphrams  are  also  a  constant  sotircc  of  trouble. 

The  other  method  of  using  sponge  irtin  and  electrolysis  is  known  as 
the  Baughman  Process.  It  consists  in  metallizing  at  lea.st  90%  of  the 
iron  in  the  titanifcrous  iron  ore  in  ilmejiitc.  comi»acting  same  while 
hot  into  briquettes  and  using  as  soluble  anode  in  an  electrolytic  cell. 
The  cell  used  is  much  sim|)lei-  than  the  Whitteniore  cell  aiul  has  no 
diaphram.  Full  advantage  is  taken  of  the  anode  reaction  and  only 
().()()  kilowatt  hours  are  required  jier  pound  of  iron  produced,  or  less 
than  one-third  the  electricity  requirements  of  the  Whitteniore  Process. 
<Jn  the  other  hand.  cojJjK'r  and  certain  other  impurities  can  not  be 
removed,  and  enter  the  iron.  This  is  not  serious,  as  most  titanifcrous 
ores  are  free  of  such  impurities,  particularly  the  Tujunga  titanifcrous 
iron  ores  for  which  the  process  was  designed.  Agitation  of  the  solution 
and  a  much  more  rapid  circulation  of  the  electrolyte  is  used  to  remove 
the  finely  divided  titanium  oxide  as  fa.st  as  it  is  freed.  Any  vanadium 
present  dis.solves  and  is  recovered  during  purification  of  the  electrolyte'" 

•ComiiK.r.      rhimlf  ct   Induslric.  Vol.  7.  No.   i.  Avril,   1922.  jt)..   C.M-Cei. 

'•ranartn.  rxpt  Mln«>H.  Mim-s  Mranrh  nopt.<».  Invent IfratlonK  In  Ore  DrosslnR  hikI 
Metallurgy.  1924.  pp.  91-102:  192.''>.  pp.  71-S8. 

••  H.lchiT.  H.iiiKluii.ui,  Am  Kli<i.  riK-ni.  S<h-.,  April.  1924,  mooting  paper  No.  11 
an«1  .llK<iis«l(>n.  Vol.  XIA':  atul  HukIiok.  Am.  Klert.  riiPm.  Sor..  Sept..  1921,  Vol.  XL; 
IT.  S.    I'ai.    1..^42,.T.Mi  ;   alno  T.-knlxk  Tiil.skrlft.   12   .JunI,   1926.   R.-rjfBvetf nnkap  6. 

"KuMfl.^  and   I'errin.      .Min.  and  M.  f..  Thr,,  1921.  p.  17. 

•*  lUJrhi  r.   MatiKhman.      Am    Kle.t    Chem.   S<h- .   April,   1924.   it  i<r  No     11 

and  dlnouiwlon.     Vol.  XLV  :  and  MnKlies.  Am.   Elect.  Chem.   Soc.  Vol.  XL: 

U.  S.  Pat.  1,542.S60:  alao  Tekniak  Tldskrlft.   12  JunI,   192«.  Bir>^  .p  6. 
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iioth  tlioso  inotliods  can  bo  a|)|)li('(l  to  lilanircroiis  ores  of  any  contciit 
of  titanium.  The  other  methods  are  designetl  for  material  eontainiiif^ 
upwards  of  4()'i  of  titanium  and  are  not  efltieient  on  ores  of  lower 
content. 

NITROGEN    FIXATION. 

A  number  of  processes  have  been  devised  for  the  fixation  of  atmos- 
plieric  nitrogen  as  sodium  cyanide  by  heatinj:^  sodium  carbonate,  carbon 
and  nitrogen  together  in  an  enclosed  furnace.  The  temi)erature 
n'(iuired  is  quite  high  and  tliese  processes  have  failed  as  the  a])pafatus 
has  been  quickly  destroyed.  The  presence  of  titanium  allows  Ihe 
fixation  to  proceed  at  a  much  lower  temperature. 

The  process  of  Pacquet-Andreu  is  of  this  character  and  is  reported 
to  be  in  u.se  in  France.  In  the  first  .stei)  titanium  oxide,  sodium  car- 
honate  and  carbon  are  heated  in  a  revolving  furnace  in  the  presence 
of  nitrogen. 

10  TiO,+10  Na,C03+62  C+28  N=Tii„C3Ns+20  NaCN+50  CO. 

In  the  second  step  the  sodium  cyanide  and  lilanium  cNanouiti'ide  are 
decomposed  by  steam  forming  ammonia  which  is  absorbed  in  sulphuric 
acid  and  hydrogen  cyanide  which  is  absorbed  in  a  soda  solution  and 
converting  the  titanium  to  sodium  titanate. 

Ti,„C,Ns+20  NaCN+80  H.,O=10  Na..Ti034II..O+]6  NII..+12  HCN 
-f  10  c6+20  II. 

In  the  last  step  the  solution  of  sodium  titanate  is  decomposed  by 
carbonic  acid  producing  titanium  liydroxide. 

Na,Ti03-  4H,0+CO,=Ti(OH),+Na2C03+2ILO. 

This  process  requires  rutile  as  a  raw  material  and  therefore  is  of 
limited  value. 

The  processes  of  Bichowsky  and  Ilarthan  can  be  used  with  ilinenilc 
as  a  raw  material  or  even  high-grade  titaniferous  iron  ores. 

In  the  first  step  the  iron  oxide  of  the  ilmenite  is  reduced  by  carbon 
to  the  metal,  or  what  is  connnonly  called  'sponge.'  At  the  same  time 
the  titanium  oxide  molecule  is  freed  from  the  iron  oxide  molecule. 
Nitrification  is  the  second  step  and  can  be  accomplished  in  the  same  or 
a  separate  furnace. 

A  calculfited  excess  of  carbon  is  used  if  the  eyanonitride  is  desired. 
No  excess  carbon  is  used  if  the  nitride  (TiN)  is  desired. 

The  novelty  of  this  invention  lies  in  the  discovery  of  the  fact  that 
this  nitrification  takes  place  at  a  much  lowc^r  temperature  in  the  pres- 
ence of  finely-divided  metals  of  the  iron  group.  The  reduced  iron  in  the 
sponge  gives  splendid  results  in  this  capacity. 

After  nitrification,  which  may  take  place  either  in  the  .same  furnace 
that  reduction  to  sjionge  was  accomplished  in,  or  in  a  separate  furnace, 
the  mixture  of  metallic  iron  and  cyano-nitride  is  finely  ground  and 
leached  with  dilute  acid  to  remove  the  iron. 

The  cyano-nitride  can  then  be  n.sed  the  .same  as  in  the  Paquet-Andreu 
Process  to  produce  ammonia  and  sodium  cyanide  or,  according  to  other 
l)atents  of  Bichow.sky  and  Harthan,  to  make  cyanide  and  ammonia. 
It  can  also  be  u.sed  to  form  the  ferro-cyanide.  For  this  ])urpose  the 
iron  solutions  are. used  with  the  dilute  cyanide  solutions  and  the  impure 
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ferro-cyanide  so  formed  can  then  be  used  with  the  sodium  titanatc 
solution  to  make  tlie  titanium  priren  pigment.  This  is  the  only  prac- 
tical method  that  hiis  been  jji-oposed  to  make  the  {jreen  titanium 
pifrment.",** 

PRINCIPAL  OCCURRENCES  OF  TITANIUM   ORES. 

RUTILE  AND  ILMENITE. 
United  States. 

There  are  some  lari^e  i)ej.'matite  dikes  in  Xcl.son  County,  Virginia, 
that  contain  as  hi«;h  as  4%  ilmenile  and  4%  rutile.  The  lartrest  deposit, 
whicli  is  also  the  lar{;est  rutile  depo.sit  known,  is  a  dike  thirty  feet  wide 
and  over  half  a  mile  long.  The  principal  dike  minerals  are  various 
feldspars  and  apatite.  Several  similar  dikes  three  to  live  feet  wide 
liavt;  been  found  near  this  large  dike  and  in  the  neighboring  counties 
of  Andu'i-st,  Goochland  and  Hanover.  The  large  dcjiosit  is  ownt-d  by 
the  American  Rutile  Company,  which  in  turn  is  controlled  by  the  Metal 
aiMl  Thermit  CorjKtratioii.  They  operate  a  fine-grinding  and  magnetic 
separation  mill  at  the  deposit  near  Hoseland,  Virginia.  The  most 
promising  of  the  other  deposits  are  owned  by  the  (Jcneral  Electric 
( 'ompany." 

At  Graves  Mountain  in  Georgia  and  at  sundry  jdaces  in  the  Caro- 
linas  and  in  Penn.sylvania  a  little  rutile  has  been  produced  in  the  past 
but  the  dejiosits  are  snuiU  and  of  low  grade. 

Kutile  was  formerly  recovered  as  a  by-product  in  the  concentration 
of  monazite  sands  in  the  Car(»lina.s.  Some  rutile  as  well  as  consider- 
able amounts  of  titanium  are  produced  at  Pablo  P>each,  Florida.  The 
deposit  consists  of  some  .'{iiOOO.OOO  tons  of  l)each  sand  containing  over 
one  per  cent  ilmenite  and  at  least  1. 000. 000  tons  of  sand  containing 
over  five  per  cent  ilmenite.  A  coiu'cnt rating  mill  c(»mprising  tables, 
dryer,  magnetic  separator  and  finishing  mills  is  operated  on  the  deposit 
by  Buckman  and  Pritchard,  Inc.,  who  are  controlled  by  the  .same 
group  that  controls  the  Titanium  Pigments  t'ompany.  Monazite  and 
zircon  are  also  recovered  at  this  plant.  Mo.st  of  the  ilmenite  supply 
u.sed  in  the  manufacture  of  'titano.x'  comes  from  this  deposit. 

In  California  are  two  beach  deposit.s  of  black  sands  containing 
ilmenite.  The  Trinmph  Steel  Coinj)any  is  rnnning  an  experimental 
plant  at  the  deposit  at  Ajttos.  Santa  Cniz  Connty.  The  black  sand  con- 
tains inairnetite.  ilmenite  and  chroniite.  They  intend  to  jtrodm-e  sponge 
iron  and  titaninm  and  chroiuinni  alloys  and  products. 

The  l)each  sands  at  Clifton  will  average  T,  ilmenite  for  a  distance 
of  three  thou.sand  feet.  The  beach  is  narrow,  seldom  being  over  one 
liundred  feet  wide.  There  are  large  concentrations  of  almost  pure 
nuignetite  and  ilmenite  that  contain  60%  ilmenite  and  40%  magnetite. 
These  concentrations  are  lens-shaped  aiul  abont  five  feet  thick,  one 
hnndred  feet  wide  and  one  hundred  and  fifty  feet  long.  The  P.nnlick 
.Mineral  Company  plans  to  «»perate  on  this  deposit. 

Neither  of  the  Califoi-nia  deposits  contains  commercial  amonnfs  f»f 
zircon  or  mon.'iy.ite. 


1 


•CofflnRpr.     Chlmlf  ot   Industrie,  Vol.  7.  No,   4,  A>Til.   1922    np    661-661 
>•  Blohowsky   and   Harthan.      V.   S.   Pat.    1.391.H7  ;    1.391.H8:    i40R':<:i'    i  417702 
1,472.403. 

'»  Virginia  Deposits.     Va.  OpoI.  Survpy,  Bull.  Ill  A,  1913. 
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Canada. 

The  third  larjjest  known  dei)osit  of  rutile  is  at  St.  Urbain  in  Quebec. 
It  forms  as  muoli  as  20%  of  a  large  deposit  of  ilinenite  in  spots  but 
the  general  average  content  of  rutile  is  6%. 

This  is  one  of  the  largest  ilmenite  deposits  known.  Exposures  70 
feet  and  90  feet  wide  have  been  made  of  almost  pure  ilmenite.  Many 
small  exposures  ten  to  thirty  feet  wide  exist. 

Another  large  ilmenite  deposit  is  at  Iviy,  also  in  Quebec.  A  face 
100  feet  wide  and  30  feet  high  of  ilmenite  has  been  exposed  here.  This 
deposit  is  owned  by  the  Titanium  Alloys  Company.  The  St.  Urbain 
deposit  is  owned  by  the  General  Electric  Company." 

Norway. 

The  Norse  Titan  Company  has  a  plant  for  making  titanium  pigments 
at  Fredrikstad.  They  own  deposits  at  Laxedalsfelterne  estimated  to 
contain  2o0.000  tons  of  35%  titanium  content,  ilmenite;  at  Blaaffeldt 
100,000  tons  of  407o  to  45%  ilmenite  and  at  Storgargen  over  3,000,000 
tons  of  25%  ore.  The  latter  is  a  large  dike  of  ilmeno-norite  cutting 
labradorite.    The  dike  is  30  to  70  meters  wide  and  three  kilometers  long. 

other  Occurrences. 

Commercial  production  of  ilmenite  has  been  made  from  beach  sands 
at  Travancore.  India,  and  at  Ceylon.  Ilmenite  has  been  ])roduced  in 
Portugal  and  from  beach  sands  in  Brazil.  The  Indian,  Ceylonese  and 
Brazilian  sands  are  primarily  worked  for  monazite,  zircon  and  similar 
minerals. 

In  Australia,  ilmenite  has  been  produced  in  small  amounts  at  Olary 
and  minor  amounts  of  rutile  at  Mt.  Crawford. 

During  December,  1926,  the  Cia.  Montecatini,  the  largest  producer 
of  chemicals  in  Italy,  .started  production  of  titanium  oxide,  in  a  newly 
erected  plant,  at  Bovisa,  near  ]\Iilan,  Italy.  It  is  presumed  that  the 
source  of  raw  material  is  the  extensive  black  sand  deposits  found  on 
almost  every  beaeli  on  the  Adriatic  Coast.  These  deposits  average  5% 
ilmenite  and  have  been  the  subject  of  many  articles  in  Italian  journals. 
The  ilmenite  is  easily  separated  magnetically. 

At  Kuju,  Japan,  is  an  extensive  black  sand  deposit  containing  5% 
titanium  oxide  that  can  be  recovered  as  a  by-product  in  the  large 
sponge  iron  ])lant  recently  placed  in  operation  by  James  W.  Neill  for 
the  Tokiwa  Company. 

There  are  also  large  deposits  of  titaniferous  beach  sands  on  the 
coast  of  Nigeria,  in  Africa. 

The  black  sand  deposits  at  Sedro-Woolley,  Washington,  contain  11% 
titanium  oxide.  A  10-ton  per  day  experimental  blast  furnace  to  recover 
iron  from  this  exten.sive  deposit  was  operated  in  1920. 

TITANIFEROUS  IRON  ORES. 
United  States.' 

The  largest  deposit  of  titaniferous  iron  in  the  United  States  is  located 
at  Sanford  Lake  in  the  Adirondacks.  The  ore  contains  from  10%  to 
20%  titanium  oxide.    Profes.sor  ?]ramons  estimates  that  there  is  nearly 

"Titanium.     Canadian   Dept.   Mines.     Minos   Kranrh   Bull.   579. 

'Titaniferous  Iron  Ores  of  U.  S.,  Singewald.     U.  S.  Bureau  of  Mines  Bull.  CI. 
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seviMi  million  tons  of  ore  of  all  jrradt's  at  this  deposit.  It  is  eighty 
miles  from  the  nearest  railroad.  Reported  as  owned  by  the  Nippis.sinfj 
Mining  Company. 

The  seeond  large.st  deposit  is  at  Iron  Mountain,  Wyoming.  It  is 
owned  by  the  Colorado  Fuel  and  Iron  Company.  The  vein  is  ilO  feet 
to  100  feet  wide  and  contains  '20' "<  to  2i)^',  titanitnn  oxide.  The  vein 
outcrops  at  various  points  on  a  ridge  a  mile  long.  The  ilmenite  can  not 
be  .separated  from  the  magnetite  magnetically. 

The  third  largest  deposit  is  at  Cumberland.  Rhode  Island.  The 
ore  is  two-thirds  gangue.  The  proved  outcrop  is  600  feet  wide  and  I.IOO 
feet  long.  A  product  containing  22^/  titanium  oxide  and  54%  metallic 
iron  can  be  made  magnetically. 

The  fourth  largest  deposit  or  rather  area  in  wliidi  titaniferous  iron 
ores  are  found  is  northeastern  Minnesota,  iirincijially  near  Iron  Lake 
and  in  Cook  County.  There  is  no  (juestion  that  there  is  a  large- 
amount  of  ore  scattered  over  a  large  area.  The  titanium  content  runs 
from  3'^r  to  20%  as  a  rule,  although  409?  samples  have  been  obtained. 
Most  of  the  rock  contains  ver>'  dark  ferro-magnesian  minerals  as 
gangue  material  which  with  casual  insjiection  appears  as  all  ore.  Very 
few  outcrops  are  even  100  feet  long  or  over  10  feet  in  width,  altliough 
the  number  of  smaller  outcrops  is  very  large.  This  same  ore  zone 
extends  over  the  border  into  the  Rainy  River  region  in  Ontario.  Canada, 
where  three  outcrops  over  I'jO  feet  long  and  over  30  feet  in  width  (tf 
medium  grade  material  have  been  found.-.'' 

The  fifth  largest  deposit  is  located  at  the  head  of  the  Tujunga  in  the 
San  Gabriel  Mountains,  Los  Angeles  County,  California.  The  largest 
outcrop  is  much  larger  and  of  much  belter  grade  than  any  of  those  in 
Minnesota.  The  largest  single  deposit  contains  about  22r).000  tons  of 
15%  to  27%  ore  and  there  are  several  very  large,  low  grade,  dissemi- 
nated deposits.  The  region  j)robably  contains  2,000.000  tdus  of  work- 
able titaniferous  iron  ore. 

Deposits  of  little  or  no  import atu-e  occur  in  the  Carolijias.  in  Ten 
nessee,  in  Xew  Jersey,  in  Colorailo  and  in  Tehama  County,  California.- 

Canada. 

Many  small  deposits  are  found  throughout  Quebec  and  Ontario,  some 
seventy  deposits  being  listed  by  the  Canadian  Department  of  Mines. 
The  two  de|)osits  of  commercial  importance  an'  the  black  sand  dejiosils 
along  the  lower  St.  Lawrence  and  at  Rainy  River  in  weslern  Ontario. 
This  latter  deposit  is  a  continuatifin  of  the  Cook  County,  Minnesota, 
dei)osits  and  remarks  made  about  the  Cook  County  dej)osits  apply  to 
the  Rainy  River  deposit.s,  which  are  compar.iblc  to  tlw  dwik  Cdunty 
deposits  in  size  and  general  character." 

Of  all  American  deposits  of  titaniferous  inm,  (uily  .i  jkhikhi  ot  the 
•Vdintndack  deposit,  some  of  the  very  small  Car(»lina  deposits  and  the 
deposit  in  Los  Angeles  County,  California,  are  capable  <»f  being  sep- 
arated, with  rea.sonable  grimling,  into  a  high-grade  ilmenite  and  a  low- 
titanium  mairnetite. 


»Tltanlferoux  T -   ■    -f  V    i<  .  Sinp.vr  •■>•'       '•    <    >•■•    f  Mines  Itiill.   r.4. 

•TUanlum.     •                        ■.  j.i     Miii«s,      M  ■ 

'Tii.inlfcroii.v   i                      f  r    .s  ,  .sifiR.  \  f  Mlneji  Bull.  64. 
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European. 

Some  titaniferous  iron  ores  as  well  as  rutile  are  found  in  Transyl- 
vania and  in  the  Carpathian  ^lountains.  The  huge  igneous  sheets  at 
Kirunavarra,  Sweden,  and  in  the  Urals  in  Russia  contain  a  few  per  cent 
of  titanium.  The  ores  at  Taberg  Sweden,  can  be  separated  mag- 
netically into  ilmenite  and  magnetite.  The  deposits  there  have  been 
worked  for  many  years.  Vanadium  was  first  found  in  the  Taberg 
titaniferous  iron  ores.  Other  minor  occurrences  of  titaniferous  iron 
ore  are  found  in  Norway  and  Sweden,  in  the  Swiss,  French  and  Italian 
Alps  and  in  Spain  and  Portugal 

African. 

On  the  Vongoabe  River  in  the  Betsiriry  district  of  Madagascar  is  a 
large  deposit  of  titaniferous  material  reputed  to  contain  3,500,000  tons; 
of  40%  titanium  oxide  content.  A  sample  sent  to  the  present  writer 
closely  resmbles  the  cumberlandite  of  Rhode  Island.  The  letter  accom- 
l)anying  gave  data  on  the  size  of  the  deposit,  which  is  about  35  meters 
wide  and  nearly  a  kilometer  long.  This  would  make  the  deposit  about 
half  the  size  of  the  Rhode  Island  deposit.  i 

There  is  also  a  large  area  in  the  Transvaal  over  which  titaniferous 
iron  ores  are  found.  The  largest  deposit  is  at  Magnet  Heights  north 
of  Pretoria.  A  recent  published  estimate  states  that  there  is  some. 
•-'4.000,000  tons  of  14%  titanium  oxide  and  60%.  metallic  iron."  The 
>ame  article  states  that  the  veins  average  four  feet  in  width.  This 
analysis  is  obviously  of  specimen  stuff  and  not  of  a  grade  that  could 
bo  steadily  produced.  The  bulletins  of  the  Government  (Union  of 
South  Africa)  make  no  estimates  of  tonnage  and  cite  the  material-  as 
containing  less  than  40%  iron  and  10%  titanium  oxide.  As  no  develop- 
ment work,  even  trenching,  has  been  done,  it  is  probable  that  the  above 
estimate  is  in  a  class  with  the  estimates  of  ore  at  Cook  County  and  in 
the  Rainv  River  di.stricts  in  Minnesota  and  Ontario. ^^ 


VALUE   OP   TITANIFEROUS   ORES. 

The  following  (piotations  are  principally  from  the  Engineering  and 
Mining  Jnnrnal.  Those  marked  {%)  are  for  material  delivered  at 
Atlantic  ])orts.  Others  are  prices  at  the  mines.  Prices  are  for  the 
month  of  May  for  each  respective  year. 


Kiitilo 
!»G%  TiO 

Ilinciiito 
".2%  TiO 

Ilmenite 
■\^/o  TiO 


1924  1925  1920  1927 

per  lb. llp-30p  10j;-30,G  12p-30>;  llc-lSpdt) 

per  lb llp-liP  lip-  2p  lie-  29(1)  io-   3(-($) 

per  (on $7.00     .$0.75  $7.00  $8.00(1;) 


Titaniferous 

Iron  Ore  per  ton .$3.50     $5.G0(tt) 

Under  25%  TiO 


"  Ene.  &  Min.  .Tour.  Mav  14,  1927.  Vol.  12.'?.  No.  20,  p.  807;  Chemistrv  of  the  Rarer 
Elenicnt.s.  n.  Smith  Hoi)kin.s.  D.  C  Heath  Co.,  192.'5:  Treatise  on  Inorcanic  Chemists. 
J.  W.  Mellor,  Lonpman  Green.  1927,  Vol.  7;  UUman  Enzyrlopatle  der  Technlschen 
Cnemie,  Vol.  11,  Urban  &  Schwarzenbure,  Berlin. 
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liEAD-SILVER  AND  ZINC. 

The  occiuTonce  of  these  metals  in  Los  Anj^eles  County  is  not 
.•ilmiidaiit.  Their  principal  i)ro(hicti<)n  is  from  the  Icad-siiver-zinc 
(le|)osits  of  Santa  Catalina  Island. 

The  niininp:  and  dcveldpnient  of  the  ores  on  Catalina  Ishnid  was 
started  shortly  after  William  Wrijrley,  Jr.,  purchased  the  island  in 
1919  and  sinee  that  date  there  has  been  a  steady  i)roduetion  of  these 
metals  by  the  Santa  Catalina  Island  ^Minin^'  Company,  of  Avalon, 
California.  Lead-silver-zine  ores  oceur  in  the  Silver  ^Mountain  Mining,' 
District,  east  of  Castae  Canon, ^  and  the  San  Gabriel  Canyon  District 
north  of  Azusa.-  Tliese  metals  also  occur  a.s.sociated  with  the  copper 
ores  of  Pacoima  Can  von  District.' 


1 1.  a<Ifrani.>  and   Bins.   HIack  .lack   Miti.-,   .Santa   Tatalina  I.-^land,  California. 


M  ines. 

lihirk  Jack  Mine.  fLead-Silver-Zinc")  It  is  situated  on  the  north- 
east slope  of  lilack  Jack  Mountain.  2  miles  west  of  White's  Landing 
and  14  miles  by  road  northwest  of  Avalon.  Santa  Catalina  Island. 
Elevation  1540  feet.  Owner,  Santa  Catalina  Island  Company;  William 
Wrijrley,  Jr.,  president;  I).  M.  lienton,  vice  president  and  {reneral 
manaper;  David  P.  Fleminj?,  secretary;  E.  II.  Pattison,  consultintr 
engineer.     Offices,  Avalon,  California. 

The  vein  occurs  in  a  belt  of  hornblende  .schist  that  strikes  northeast 
and  dips  70''  ea.st.  It  trends  X.  :U)  W.  and  di|)s  OO"  E.,  an<l  varies 
in  width  from  4  to  2")  feet.  The  vein  is  mineralized  with  si»hal('rite, 
p^alena  and  pyrite.  The  panjrue  minerals  are  hornblende,  (juartz.  barite, 
calcite  and  muscovite.  The  ore-shoot  developcil  from  the  surfact'  to  the 
400-foot  level  was  40  feet  in  len«rth  and  from  (i  to  12  feet  in  width. 
The  ore  developed  on  the  l()(l  fctoi  level  is  100  feet  long  an<l  has  an 
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averafjo  widtli  ol"  25  feet.  Development  consists  of  a  3-compartinent 
vertical  shaft  525  feet  deep,  with  levels  driven  on  the  vein  at  400  and 
500  feet.  The  upper  ore-shoot  was  worked  through  a  tunnel  and  winze 
to  the  400-foot  level.  The  total  amount  of  underground  workings 
amounts  to  5000  feet.  The  daily  production  of  the  mine  when  visited 
was  40  tons  per  24  hours.  The  ore  from  storage  bins  at  mine  is  trans- 
ported over  an  aerial  tram  a  distance  of  2  miles  to  storage  bins  at 
White's  Landing,  where  the  ore  is  treated  in  a  100-ton  flotation  plant. 
Equipment  consists  of  75-h.p.  double-drum  electric  hoist,  Imperial 
type  XRB,  Ingersoll-Kand  compressor  driven  by  100-h.p.  motor,  black- 
smith and  carpenter  shop.  Electric  power  from  main  power  plant  at 
Avalon. 

Bibl:  State  Mineralogist's  Reports  X,  pp.  279-280;  XXIII,  p.  33. 


Storage  bins  and  100-ton  flotation  plant.  Santa  Catalina  Island.  Calil'ornia. 

Denver-Indicator  Group.  (Copper,  Lead-Zinc.)  This  group  of 
claims  is  located  in  Pacoima  Canyon,  12  miles  northeast  of  San  Fer- 
nando. Elevation  2610  feet.  Owner,  Denver  Mining  and  Milling 
Company;  W.  S.  McGrew,  president.  National  Bank  Building,  San 
Fernando.  The  ore  is  a  complex  sulphide,  carrying  massive  pyrrhotitc, 
chalcopyrite,  galena  and  sphalerite,  with  values  in  gold  and  silver.* 

Bibl:  State  Mineralogist's  Report  XVII,  p.  318. 

Kelsey  Mine.  (Lead-Silver.)  It  is  situated  5  miles  north  of  Azusa, 
in  T.  2  N.,  R.  9  W.,  S.  B.  B.  and  M.,  in  Silver  Mountain  Mining  Dis- 
trict. Elevation  3000  feet.  It  comprises  4  jjatented  claims.  Owner, 
T.  H.  Knajjp  and  associates,  of  Azusa,  California.  Under  option  to 
J.  C.  Jen.s,  Los  Angeles. 

The  vein,  4  feet  wide,  occurs  along  a  fault  in  schist  and  hornblende 
gneiss.  The  strike  of  the  vein  is  north  witli  a  dij)  to  the  east.  Work- 
ings caved.     Mr.  Jens  lias  located  H  clainis  south  of  the  Kelsey  Group, 


*  See  Copper,  jiage  288,  of  this  report. 
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(•11  the  ().  K.  Win.    DevelopiiK'nt  consists  of  2  tuunels  150  and  2(X)  foi*t 
in  lon<rth.     The  occurrence  of  cobalt  has  also  been  noted  in  the  ore. 

Bibl:  State  Mincraloprist's  Report  XI,  p.  245. 

Lost  Treasure  Mine.  (Silver.)  This  property  is  situated  G  miles 
northeast  of  Azusa  in  San  Gabriel  Canyon.  Holding:s  comprise  4 
claims.  Owners.  Messrs.  Ilolcomb,  Barber  and  Fairs,  Azusa,  Cali- 
fornia.   Prospect. 

Bibl:  State  Mineralogist's  Report  XVIII,  p.  422. 

Benton  Yein  Mine.  (Lead-Silver-Zinc.)  It  is  located  2  miles  south- 
east of  Avalon,  in  R<>nton  Canyon,  on  Santa  Catalina  Island.  Eleva- 
tion 700  to  nOO  feet.  Owner,  Santa  Catalina  Island  Company; 
William  Wrigley,  Jr.,  president;  D.  M.  Renton,  vice  president  and 
•reneral  manager;  David  Fleming,  .secretarj';  E.  H.  Pattison,  consulting 
engineer. 

Five  parallel  veins  occur  in  andesile.  These  veins  strike  east  and 
dip  60^  north,  and  varj'  in  width  from  4  to  6  feet.  The  ore  is  sphalerite 
and  galena  with  silver  values.  It  carries  8  to  12%  zinc,  Ih  to  2% 
lead,  with  values  in  silver. 

Development  consists  of  4  tunnels  on  the  Ronton  vein.  No.  1  Tunnel 
is  200  feet.  No.  2  Tunnel  is  225  feet.  No.  :}  Tunnel  is  driven  northwest 
as  a  crosscut  645  feet  to  vein,  with  drift  on  the  vein  130  feet.  No.  4 
Tunnel,  the  main  working  tunnel,  is  driven  .south  as  a  crosscut  400  feet 
to  the  vein,  with  drift  on  the  vein  of  150  feet,  developing  a  shoot  of 
ore  130  feet  in  length  with  an  average  width  of  6  feet.  Two  other 
tunnels  are  lieing  driven  on  i)arall('l  veins  at  a  lower  elevation.  The 
ore  from  these  workings  is  trammed  through  tunnel  No.  4  to  storage 
bins,  from  which  it  is  transjiortcd  by  aerial  tram  3700  feet  to  a  stor- 
age bin  at  Pebble  Beach,  which  has  a  cajiacity  of  225  tons.  Twenty 
men  are  employed. 

Quarry  Mine.  (Ijead-Silver-Zinc.)  It  is  btcated  on  Santa  Catalina 
Island  west  of  the  rock  (|uarry.  1}  miles  southeast  of  Avalon  and 
southwest  of  Pebble  Beach.  Elevation  :{00  feet.  Owner,  Santa  Cata- 
lina Island  Company;  William  Wrigley,  Jr..  ])resident;  D.  "M.  Renton, 
vice  president  and  general  manager;  David  Fleming,  secretary;  E.  H. 
Pattison,  consulting  engineer. 

The  vein  is  exposed  along  the  face  of  the  rock  quarry.  It  strikes  ea.st 
and  dips  70°  south,  in  andesite.  A  series  of  north  and  south  shear 
zones  cut  off  the  ore-shoot  but  do  not  disjjlace  the  vein  to  any  extent. 
A  tunnel  has  been  driven  east  489  feet  on  the  vein.  At  310  feet  from 
portal,  a  winze  has  been  sunk  on  the  vein  to  a  depth  of  250  feet.  Two 
levels  S5  feet  apart  have  been  driven  from  the  winze  on  the  vein,  each 
350  feet  in  length.  The  ore-shoot  developed  is  150  feet  in  length  and 
has  an  average  width  of  4  feet.  The  ore  mined  carries  9%  zinc,  IJ  to 
2%  lead  and  .3  oz.  in  silver  per  ton. 

The  ore  from  mine  bins  is  hauled  by  truck  to  main  storage  bins  at 
Pebble  Beach.  From  these  bins  the  combined  ore  from  Ronton  Vein 
Mine  and  Quarry  Mine  is  loaded  onto  a  barge  having  a  capacity  of 
250  tons  by  a  system  of  belt  conveyors.  The  ore  barge  is  towed  In- 
tug  to  the  lfM)-ton  flotation  mill  at  White's  Landing. 
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]\Iill:  The  flotation  mill  at  White's  Landing  has  a  caiiacily  of  130 
tons  per  twenty-four  hours.  The  combined  ore  from  Black  Jack,  Ren- 
ton  Vein  and  Quarry  mines  is  treated  by  concentration  and  flotation. 
Mill  equipment  consists  of  Blake  crasher;  Marcy  ball  mill;  Dorr  sim- 
plex classifiers;  two  Devereaux  agitators;  four  12-foot  K  &  K  flota- 
tion machines ;  three  6-foot  K  &  K  flotation  machines ;  4  Cottrell 
tables ;  Wilfley  pumps ;  2  Dorr  thickeners ;  2  Oliver  filters.  Water 
supply  for  mill  is  pumped  from  the  ocean.  Electric  power  for  operat- 
ing the  mill  is  secured  from  the  main  power  i)lant  at  Avalon.  The 
ore  treated  at  present  writing  carries  7.2%  to  8.7%  zinc;  1.5%  to  3.5% 
lead  and  3.5  oz.  per  ton  in  silver,  the  product  produced  being  15  tons 
of  zinc  concentrates  per  24  hours,  carrying  45%  zinc,  3.2%  lead  and 
11.5  oz.  silver  per  ton.  The  lead  concentrate  produced  amounts  to  3 
tons  per  24  hours,  carrying  55%  lead,  8%  zinc  and  93  oz.  silver  per 
ton.  The  tailings  carry  2.1%  zinc,  0.2%  lead  and  0.9  oz.  silver.  Aver- 
age recovery  made  is  80%  of  the  zinc  and  88%  of  the  lead  and  80% 
of  the  silver.  The  zinc  concentrates  are  shipped  to  Belgium  and  the 
lead-silver  concentrates  to  the  American  Smelting  and  Refining  Com- 
pany's smelter  at  Selby,  California.  Thirteen  men  are  employed  in 
the  mill. 

Bibl:  State  Mineralogist's  Report  XXIII,  p.  36. 

Silver  King  Mine.  (Lead-Silver.)  It  is  located  in  Texas  Canyon, 
12  miles  northeast  of  Saugus,  a  station  on  the  Southern  Pacific  Rail- 
road. Holdings  comprise  18  claims.  Elevation  2350  feet.  Owner, 
W.  H.  Cruzan,  Newhall.  California. 

A  vein  of  quartz  2  feet  wide  strikes  east  and  dips  53°  north.  The 
quartz  is  mineralized  with  galena  and  said  to  carry  10  to  30  oz.  in  silver 
per  ton. 

Workings  consist  of  glory  hole  and  two  tunnels,  the  upper  tunnel 
250  feet  in  length.  From  this  level  a  raise  connects  with  glory  hole. 
At  a  lower  elevation,  a  tunnel  has  been  driven  100  feet  east  parallel 
to  the  vein  in  the  footwall.    One  man  is  employed. 

Sunshine  Mine.  (Gold-Silver.)  It  corapri.ses  10  claims  located  in 
Bou(|uet  Canyon,  17  miles  from  Saugus.  Owners,  Messrs.  Christman, 
Puller  and  Meuer,  Los  Angeles.  Vein  of  quartz  20  feet  wide.  Develop- 
ment consists  of  .shaft  50  feet  deep. 

Bibl:  State  Mineralogist's  Report  XVITT,  p.  422. 

Victoria  Mine.  (Lead-Silver.)  It  is  located  6  miles  northeast  of 
Azusa,  in  San  Gabriel  Canyon.  Elevation  3000  feet.  Idle  for  years. 
Formerly  operated  by  Sierra  ]\ladre  Silver  Mining  Company,  Azusa, 
California. 

Bibl :  State  Mineralogist's  Report  XT,  p.  245. 

MANGANESE. 

Amnrqom  Group  of  Claims.  The  deposit  is  situated  5  miles  by  road 
west  of  Palmdale,  in  T.  6  N.,  R.  12  W.  and  R.  13  W.,  S.  P,.  B.  and  M. 
Holdings  comprise  9  claims. 

Irregular  lenses  of  manganese  ore  occur  along  silicious  outcrops  in 
schist.      Outcrops  of  manganese  ore  can  be  followed  for  a  distance  of 
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several  hundred  feet.    The  width  of  ore  expo.sed  varies  from  2  to  5  feet. 
The  ore  carries  a  hi«rh  i)er('<'nta're  of  silica. 

Deveh)pnients  consist  of  a  number  of  o])encuts.  tunnels  and  .shallow 
shafts.  The  deposit  was  operated  by  the  Llewellyn  Iron  Company  in 
1917.     Idle. 

Bibl :  State  Mineralogist's  Report  XVII,  p.  320. 

MOLYBDENUM. 

Manzanita  Mine.  It  comprises  two  claims  located  in  Lang  Canvon. 
in  T.  2  N.,  R.  12  W.,  8.  B.  B.  and  M..  G  miles  north  of  Altadcna.  Eleva- 
tion 3500  feet. 

Molybdenite  is  found  here  associated  with  coj)])cr  in  a  quartz  vein 
that  occurs  in  granite,  which  strikes  northwest.     Idle. 

I'ETKOLEUM    AND    NATURAL    GAS. 

Los  Angeles  County  ranked  first  in  the  state  in  the  jiroduction  of  oil 
and  gas  for  the  vear  1!>2().  The  production  of  ])etrol(Mim  amounted  to 
105,826.3.^7  1)1)1.,"  valued  at  $174,084,324.  Th."  production  of  natural 
iras  amounted  to  !)1.(»54.7*»3  .M  cu.  ft.,  valued  at  .$8.!Mi5.3<»7.  For 
detailed  description  of  oil  fields  see  bidletins  Nos.  69  and  89,  'Petroleum 
Resources  of  California,'  also  anmujl  reports  of  the  State  Oil  and  Gas 
Suj)ervisor,  issued  by  the  State  Mining  Bureau. 


NONMETALLIC  MINERALS. 

The  nonmetals  are  commercially  the  most  important  among  the  min- 
eral ])roducts  of  the  county.  In  1926  their  aggregal<>  value  was  over 
•1)1 1,000, 000.  The  rapid  increase  in  growth  of  the  cities  of  Los  Angeles. 
Long  Beach  and  Pasadena,  and  surrounding  towns,  ha.s  developed  a  great 
demand  for  nuilcrials  employed  in  the  building  trades  and  all  important 
deposits  of  minerals  u.sed  in  the  manufaelure  of  structural  nuiterials 
have  been  energetically  developed  and  worked. 

BARYTES. 

S(in  Dinids  Cnuiion  linn/frs  Dfpofnt.  It  is  situated  8  miles  north- 
west of  San  Dimas.  in  Sec.  2;{.  T.  1  X..  R.  !•  W..  in  the  west  fork  of  S;in 
Dimas  Canyon. 

An  outcrop  of  bai\vtes  occurs  on  the  west  side  of  the  canyon.  The 
general  strike  of  the  outcroj)  is  iu>rthea.st,  with  slight  dip  to  the  .south- 
ea.st.  This  outcroj>  is  about  50  feet  in  length  and  has  a  width  of  6  to  s 
feet.  The  })arytes  is  white  in  color  and  said  to  carry  85%  barium 
sulphate.     Idle. 

Bibl:  State  Mineralogi.st 's  Rej)ort  WIT.  p.  317. 

nORAX. 

There  was  a  large  deposit  of  colemanite  in  Los  Angeles  County.  .") 
miles  north  of  Lang,  in  Tick  Canyon.  Elevation  2300  feet.  Iloldinirs 
eompri.se  some  12(>()  aei-es.  This  depo.sit  was  formerly  wnrki-d  by  the 
Sterling  Borax  Company,  of  Los  .\ni.'eles.  but  it  has  been  closed  dciwii 
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lor  several  years  and  all  equipment  has  been  removed  from  Ihe  property. 
Presumably  the  profitable  material  has  been  exhausted. 

The  colemanite  beds  strike  east  and  dip  70°  to  80°  south.  These  beds 
occur  in  tilted  beds  of  clay  shale  which  in  places  are  covered  with  a 
flow  of  andesite.  The  beds  are  ;{0  to  50  feet  in  thickness.  The  deposit 
has  been  worked  through  a  vertical  shaft  and  evidently  mined  for  sev- 
eral thousand  feet  in  lenj-th;  The  calcium  borate  was  formerly  trans- 
ported by  narrow-gaup;e  railroad  to  Lang,  a  station  on  the  Southern 
Pacific  Railroad.     This  road  has  been  torn  up. 

Bibl:  State  Mineralogist's  Report  XV,  pp.  480^81. 

CLAYS. 

There  are  no  deposits  of  high-grade  clays  in  Los  Angeles  County,  but 
throughout  its  area  there  are  clays  mixed  with  sand  and  containing 
numerous  inclusions  of  pebbles,  which  are  suitable  for  the  manufacture 
of  common  brick  and  tile.  No  high-grade  clays  are  produced  in  the 
county,  tho.se  used  being  shipped  in  from  Amador,  Placer,  Riverside  and 
San  Diego  counties.  No  description  of  the  deposits  or  the  manufacturing 
plants  will  be  attempted  in  this  report  for  the  reason  that  Prof.  W.  F. 
])ietrich,  of  the  Ceramic  Department,  Stanford  University,  in  a  report 
on  the  'Clay  Resources  of  California,'  which  is  now  in  preparation  by 
the  State  Mining  Bureau  as  a  separate  bulletin,  will  describe  the 
deposits  and  plants  in  detail. 

Among  the  leading  manufacturers  of  brick  in  Los  Angeles  County 
are  the  following: 

Acme  Brick  Company,  Hill  Street  Building ; 

Atlas  Fire  Brick  Company,  601  South  Boyle ; 

City  Brick  Company,  85th  Street  and  Vermont  Avenue ; 

Davidson  Brick  Company,  4701  Floral  Drive; 

K  &  K  Brick  Company,  Merchants  National  Bank  Building ; 

Long  Beach  Brick  Company,  Long  Beach ; 

Los  Angeles  Brick  Comjiany,  1078  Mission  Street ; 

Los  Angeles  Pressed  Brick  Company,  621  South  Hope  Street ; 

Pacific  Clay  Products  Company,  1151  South  Broadway; 

St.  Louis  Fire  Brick  and  Clay  Company,  3464  Ea.st  Ninth  Street ; 

Simons  Brick  Company,  125  West  Third  Street ; 

Southgate  Brick  Company,  Southgate ; 

Standard  Brick  Company,  Stimson  Building. 

Western  Brick  Company,  Lankershim  lUiilding. 

The  following  are  the  maimracturers  of  pottery  ware  in  the  county: 

American  China  Company,  W.  N.  Reeves,  president,  2304  East  52d 
Street ; 

K.  &  M.  Pottery,  M.  C.  :Myers,  president,  2318  East  52d  Street ; 

Poxon  Pottery,  G.  J.  Poxon,  president,  2300  East  52d  Street. 

DrATOIMArEOrS    EARTH. 

Deposits  of  this  important  material  occur  in  Los  Angeles  County,  but 
the  only  commercial  i)roduetion  is  from  a  deposit  located  in  the  San 
Jose  Hill.s,  east  of  Covina. 

Featherstone  Insulation  Company's  Deposit.  It  is  located  in  T.  1  S.. 
R.  9  W.,  S.  B.  B.  and  M.,  2^  miles  east  of  Covina  on  the  north  slope  of 
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the  San  .I<isr  Hills.  Elevation  ToO  feet,  lloldinjfs  comprise  r>(>0  acres. 
Owner,  the  Fiatherstnne  Compaiiv,  }>11  Mateo  Street,  Los  Angeles. 
Robert  liurliaiis,  Jr.,  i)rfsi(hMit  ;  K.  W.  ('oh*,  secretary. 

These  lulls  in  which  the  Featlierstone  (lej)osits  are  located  are  made 
up  entirely  of  diatoniaeeoiis  earth  and  lie  in  two  grentle  folds  that 
terminate  abruptly  ajrainst  an  almost  vertical  fault,  which  marks  the 
eastern  boundary  of  the  deposit.  Here  No.  3  Quarry,  which  is  locate<l 
on  the  south  slope  of  tlie  hill,  has  exposed  the  vertical  strata  of  dia- 
tomaeeous  earth  that  strike  east.  These  beds  are  estimated  to  be  700 
feet  in  depth.  The  (juarry  ex])()ses  a  face  of  material  1200  feet  in  width. 
The  material  mined  from  this  (piarry  is  hauled  by  truck  to  the  {jrind- 
inpr  plant,  a  distance  of  one  mile.  To  the  west  and  on  the  north  slope, 
the  beds  of  diatomaceous  earth  lie  horizontal  and  in  ])Iace.s  are  covered 
with  a  cappin<;  of  Fernando  con^domerate.  The  underlyiiifr  material 
of  the  entire  deposit   is  bulT-coloreil  cla\-.  interbedded  with  streaks  of 
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sandstone  and  flint.  The  line  between  the  buff-colored  clay  and  the 
beds  of  diatomaceous  earth  is  clearly  defined,  there  beij)«:  an  abru|>t 
ehaufre  from  the  clay  to  the  white  diatoniaeeous  earth  that  forms  the 
()verl\  iiiu'  deposit  of  which  more  than  .'{00  feet  has  been  exposed  by 
erosion.  Of  this  mass,  the  lower  white  beds,  which  are  very  i)ure,  jjrade 
{gradually  into  the  ujjjjcr  pray  beds,  which  contain  less  silica  and  more 
lime  and  alumina.  The  beds  at  the  eastern  <'nd  of  the  deposit  have 
been  exposed  on  the  north  slo|)e  of  the  hill  by  (piarries  and  openeuts. 
These  beds  have  a  thickness  of  50  to  125  feet.  Quarry  No.  1  exposes 
these  liori/.ontai  beds  of  diatonuu-eous  earth  f(»r  a  distance  of  'jtM)  feel 
in  width.     The  beds  at  this  point  are  about  100  feet  thick. 

The  material  from  <jiiarry  Xo.  'J,  which  is  located  one-<piarler  of  a 
mile  west  of  the  plant  on  the  north  slo|)e  of  the  hill,  is  mined  for 
filtration  of  gasoline.  From  tlie  floor  of  this  cpiarry  a  shaft  45  feet 
dee])  has  been  sunk  throUL'h  the  beds  of  diat«Mnaeeous  earth  to  the  under- 
lying beds  of  bufT-colored  clay  shale.     The  beds  of  diatomace<ms  earth 
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are  30  feet  tliick,  llien  10  feet  of  saiul  overlies  tlie  clay.  A  tunnel  has 
been  driveu  south  300  feet  to  the  clay  shale.  The  clay  is  being  mined  for 
the  manufacture  of  brick  and  tile.  The  material  from  the  different 
quarries  is  hauled  by  trucks  to  a  grinding  plant  having  a  capacity  of 
25  tons  per  day.  Tlie  material  first  passes  over  a  grizzly,  then  to  roll 
type  of  crusher.  From  crusher  it  goes  to  direct  rotary  dryer  and 
then  to  a  Grueiuller  mill.  The  ground  product  from  this  mill  is  con- 
veyed to  cj'clones  and  bag  hou.se.  The  products  produced  are  high 
temperature  insulation  materials,  concrete  admixture  (for  use  in 
cement  to  increase  the  flowability  of  cement,  3  pounds  of  diatomaceous 
earth  to  100  pounds  of  cement).  The  clay  which  is  mined  from  the 
tunnel  is  hauled  by  truck  to  a  brick  and  tile  plant  that  consists  of  tile 
and  brick  machines  and  two  round  kilns.  Capacity  of  plant  is  150,000 
tile  per  month  and  150,000  insulation  brick  per  month.  Natural  gas 
is  used  for  fuel.     Thirty-five  men  are  em])loyed. 


Quarries  and  plant  of  The  IVulik  ..^uv^wc  i. .......... v. ..  <.^ ....,,  v., .,  i^..,...j;,,,.>. 

Palos  Verdes  Ranch  Deposits.  Several  exposures  of  diatomaceous 
earth  occur  on  the  ea.st  slope  of  the  San  Pedro  Hills,  on  the  Palos 
Verdes  Ranch. 

Santa  Catalina  IsUdkI  Drposils.  Diatomaceous  earth  occurs  on  Santa 
Catalina.  The  beds  are  said  to  be  75  feet  thick.  Other  deposits  occur 
in  the  Santa  Monica  Mountains,  the  most  extensive  exposure  being  near 
Point  Durraa,  northwest  of  Santa  Monica. 

Bibl :  State  Mineralogi.st's  Reports  XIT,  p.  406  ;  XIII,  p.  643  ;  Bull. 
3S,  p.  363. 

DOLOMITE. 

Deposits  of  dolomite  occur  on  tlie  west  slope  of  the  San  Gabriel  Moun- 
tains, in  Sees.  13,  17,  T.  3  N..  R.  15  W.  and  in  Sees.  7  and  18,  T.  3  N., 
R.  14  W.,  S.  B.  B.  and  M.,  between  Paeoima  Canyon  and  Grapevine 
Canyon,  north  of  San  Fernando. 
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Baughman  Dolomite  Deposit.  It  is  situated  in  Sees.  7  and  18,  T.  3  N., 
R.  14  W.,  S.  li.  1^.  and  ^1..  on  a  ri(l«:o  north  of  Pacoima  Creek,  5  miles 
north  of  San  Fernando.  Elevation  .jOOO  feet.  Owner,  Will  Baughman, 
Los  Angeles.     Holdings  consist  of  40  acres. 

A  belt  of  white  crystalline  dolomite  occurs  in  tlie  granite  that  strikes 
east  and  dips  50  north.  The  exposure  is  about  300  feet  in  width  and 
about  3000  feet  in  length. 

Ramelli  Dolomite  Deposit.  The  deposit  is  located  on  the  west  slope 
of  the  San  Gabriel  Mountains,  in  Sec.  17,  T.  3  N.,  R.  15  W.,  S.  B.  B. 
and  M.,  4  miles  northeast  of  San  Fernando.  Elevation  2200  feet. 
Holdings  comprise  two  claims,  40  acres.  Owners,  Frank  Ramelli  and 
Edward  Oviatt,  of  Van  Xuys. 

White,  crystalline  dolomite  occurs  in  granite  with  a  general  easterly 
and  westerly  course  and  dip  of  45  to  the  north.  The  exposure  is  from 
200  to  500  feet  in  width  ;nid  can  be  traced  for  the  full  length  of  twn 
claims. 

Bibl :  State  Mineralogist's  Report  XIX,  ]».  165. 

San  Fernando  Company's  Dolomite  Deposit.  It  is  located  in  Sec. 
13,  T.  3  X.,  R.  15  \\.,  S.  iV  B.  and  M.,  4  miles  north  of  San  Fernando 
and  on  a  ridge  east  of  Pacoima  Canyon.  Elevation  :{()0()  feet.  Tlie 
exposure  of  white,  crystalline  dolomite  is  several  hundred  feet  wide  and 
2000  feet  in  length.  The  dolomite  occurs  iji  granite  and  strikes  ea.st 
with  a  dip  to  the  north. 

FELDSPAR   AND   SILICA. 

There  is  an  extensive  belt  of  labradorite,  lime-.soda  feldspar,  contain- 
ing a  high  aluminum  content,  that  extends  east  from  Lang  on  both  sides 
of  Soledad  Canyon  to  Ravenna,  a  distance  of  about  12  miles.  The  mo.st 
extensive  deposits  of  this  material  are  located  south  of  Soledad  Canyon 
for  a  distance  of  about  2  niiles.  This  alumina-silicate  rock  probably 
coidd  be  used  in  the  manunfacture  of  high-grade  refractory  ))roducts, 
such  as  porcelain,  pottery,  electric  insulators,  spark  i)lugs,  sanitary 
ware  for  plumbing  and  cleanser  compounds.  Silica  occurs  quite 
abundantly  in  the  county  and  a  nund)cr  of  <piartz  outcrops  in  tlie 
vicinity  of  Acton  have  been  worked  in  the  past,  but  at  i)rescnt  writing 
none  of  the  deposits  are  being  worked. 

The  following  is  an  analysis  of  the  ahnnina-silicatc  rock  made  by  the 
C.  W.  Hill  Company,  of  Los  Angeles: 

Silica    58.10% 

Alumina 28.27% 

Ferric  Oxide 103% 

Lime   8.607r 

Magnesia 0.54% 

Pota.sh 1.607r' 

Soda    0.82% 

Moisture J 0.10% 

Loss  in  ignition " 0.55% 

99.61% 
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Deposits. 

CaJi products  Compamrs  Dvjxisil.  (Feldspar-Silica.)  Tlic  deposit 
is  located  in  Sec.  15,  T.  4'N.,  R.  13  AV.,  S.  W.  B.  and  M.,  one  mile  south  of 
Ravemia.  a  station  on  the  Southern  Pacific  Railroad.  Elevation  'iOoO 
feet.  lIoldin<;s  comprise  200  aci'es.  Owner.  Lenardo  Ruiz,  of  Acton. 
Under  option  to  the  C'aliproducts  ('omi)any,  Ralj))!  C  INIclnerny,  presi- 
dent, lOOf)  Sprinjr  Arcade  Buildin<>:,  Los  Anf>eles. 

Development  consists  of  several  tunnels  and  oi)encuts.  The  nialeiial 
was  mined  throu<rh  a  tunnel  20  feet  in  lenjitli.  with  laterals  driven  east 
and  west  alonjr  the  strike  of  the  labradorite.  The  material  is  trammed 
in  1-ton  cars  to  a  lOO-ton  grindinji;  ]ilant,  where  it  is  crushed,  screened, 
re<rround  and  rescreened  into  a  finished  ])roduct  for  the  local  nuirket  at 
Los  Anjreles. 

There  are  millions  of  tons  of  soda-lime-feldspar  i-ock  exposed  on  the 
property.  The  jilant  was  operated  during  1925  and  some  material 
shii)ped  to  p-lnss  and  pottery  manufacturers. 


liiii-tdii    ;;riniliiitr   plant,    t 'alii)rci<iii(t.> 


I 


For  the  nuuiufacture  of  <«:lass,  the  ii-on  should  be  eliminated.  The 
])resence  of  iron  has  so  far  been  a  di'awback  to  its  use.  Willi  the  limited 
suj)ply  of  hiffh-jrrade  ])otash  feldspar  in  California,  there  is  a  possibility 
that  the.se  deposits  will  be  of  commercial  importance  in  the  near  future. 
Two  men  are  employed  at  the  mill. 

Chicafjo-Pacific  Deposit.  (Felds|)ar  aiul  Silica.)  This  deposit  is 
located  in  a  ranpre  of  hills  north  and  south  of  Soledad  Canyon,  in  Sees. 
S,  9,  15,  1()  and  17,  T.  4  N.,  R.  14  W.,  S.  IJ.  P,.  and  M.,  11  miles  east  of 
Saufrus  and  one-quarter  of  a  mile  north  of  Lan*?,  a  station  on  the  South- 
ern Pacific  Railroad.  Holdinfjs  cfnnprise  13  claims.  Owners,  J.  P. 
Monahan  and  J.  O.  Krown.  Homer  Laufrhlin  P>uildin<r.  Los  Anfreles. 

It  is  a  ma.ssive  deposit  of  labradorite  (soda-lime-feldspar),  contain- 
ing a  high  aluminum  content,  which,  according  to  analysis,  should 
probably  be  satisfactory  for  the  manufacture  of  refractory  products. 

7 — 53688' 
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Tho  low  iron  coiitciil  siitrtrt'sts  its  use  Tor  lii<:h-<rra(l('  Portlaml  (•♦■mciil 
and  it  also  mi<rlit  Uv  used  as  a  \)n\ut  filler  and  Tor  idcanscr  compounds. 
The  fjeneral  strike  of  tiic  foniialion  is  cjust  and  it  can  be  followed  from 
Lanj;  to  Alpine  Sidiiifr.  on  the  Southern  Paeific  Railroad,  a  distanee  of 
two  miles.  }t  is  about  two  miles  in  width  and  oeeurs  in  contact  witii 
schist,  which  lies  to  the  south  of  the  labradorite.     Idle. 

Duncan  Feldspar  Deposit.  (Feldsi)ar-Silica.)  It  is  located  in  Sees. 
14  and  15,  T.  4  N.,  R.  13  W..  S.  B.  B.  and  M.,  one  mile  south  of 
Ravenna,  a  station  on  the  Southern  Pacific  Railroad.  Elevation  2500 
feet.  Holdin<;s  comjjrise  1()0  acres  of  patented  land.  Owner,  Harry 
Duncan,  Black  Buildinfr,  Los  Anjreles. 

An  extensive  deposit  of  aluminum-silicate  rock  covers  this  area.  It  is 
reported  that  in  IDIH,  2()()()  tons  of  this  material  was  shippetl  from  the 
deposit  to  Los  Angeles  for  the  manufacture  of  electrical  insulators.  Idle. 

Gates  Chemical  Company's  Deposit.  (Feldspar-Silica.)  This  deposit 
of  labradorite  (soda-lime-feldspar)  is  located  near  Alpine  Sidinj?,  on 
the  Southern  Pacific  Railroad,  in  Soledad  Canyon,  2  miles  east  of  Lan^. 
Elevation  1950  feet.  IIol(lin<rs  con»prise  seven  claims,  in  Sec.  15.  T.  4 
N.,  R.  14  W..  S.  B.  B.  and  M.  Owner,  Gates  Chemical  Company,  E.  S. 
Oates,  ])resident ;  !M.  L.  (Jate.s,  secretary.  Offices,  Denver,  Colorado. 
Local  offices,  1204  West  Seventh  Street,  Los  An«;eles.  This  is  a  larpe 
dejjosit  of  alumina-silicate  rock,  white  in  color,  and  appears  to  have  a 
low  iron  content. 

Development  consists  of  a  (|u;n-iy  150  feet  in  len^rth  with  a  bank  20 
feet  in  hei};ht,  which  is  located  just  south  of  Aljjine  Sidin<r.  The  com- 
j)any  jiroposes  to  install  a  crusliin<r  and  screening;  j>lant  near  the  site 
of  th<>  (|uarry.  At  ])resent  there  is  a  loading'  platform  and  warehouse 
at  Alpine  Sidin<>:.  The  material  is  now  beinj;  shipped  to  the  company's 
plant  at  Pacoima,  California,  where  it  is  {rround  and  screened  and  a 
])r()duct  produced  known  as  Gates'  Clean.ser.  Several  men  an* 
employed. 

Sfavleif  Aluniina-Silicdle  Deposit.  (Felds])ar-Silica.)  It  is  a  larfre 
deposit  of  labradorite  (soda-lime-feldspar)  situated  in  Sees.  2H  and  2S. 
T.  4  X..  R.  14  W.,  S.  \\.  B.  and  M..  4  miles  southea.st  of  Laiifr.  Elevation 
3000  feet.  Iloldinpi  comjjrise  KJO  acres.  Owner,  (leorfre  Staidey,  of 
Los  Angeles. 

The  belt  of  labradorite  strikes  ea.st  and  the  material  is  white  in  color, 
containing  a  high  aluminum  content,  with  low  iron  content. 

Silivn  Mining  and  Products  Company's  Deposit.  (Feldspar-Silica.) 
This  deposit  of  silica  and  feldspar  is  located  one-half  mile  northeast  of 
Acton,  a  station  on  the  Southern  Pacific  Railroad.  Elevation  3200  feet. 
Holdings  eomj)rise  two  claims.  Owner.  Silica  Mining  and  Products 
Company,  Los  Angeles.     S.  M.  Claynum,  president. 

A  vein  of  silica  and  feldspar  25  feet  wide  occui-s  in  granite.  It  strikes 
northeast  and  dips  (iO  northwest.  Workings  consist  of  an  ojx'ucut  and 
an  incline  on  the  vein  for  a  distance  of  :{5  feet.  The  silica  is  on  the 
footwall  side  of  the  vein,  with  felds|)ar  on  the  hanging-wall.  The 
«|uartz  is  clear  white,  containing  occa.sional  streaks  of  hematite  and 
bunches  of  mu-scovite.  The  feldspar  is  a  i)ink  orthoclase,  of  good 
quality. 
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Eiiuipnu'nl  consists  of  loiidiii^'  l)ins,  lioist,  Hi\  poilal)!*'  coinprcssor 
find  cars.  Shipments  of  f('l(ls[);ir  jiiul  silicii  were  nijidc  from  tlic 
deposit  in  1!)2(>.     Idle. 

GRAI'IIITE. 

Commercial  deposits  of  crystalline  fjrajihite  occur  in  Los  Angeles 
County  in  Ka<;el  Canyon,  east  of  Fernamlo,  in  San  Prancisquito  Canyon, 
18  miles  northeast  of  Saugus  and  in  the  Verdugo  Hills,  2i  miles  north- 
west of  Montrose.  In  these  deposits  the  graphite  occurs  in  crystalline 
flakes  disseminated  through  a  schist.  According  to  E.  S.  Bastin,  of 
the  Ignited  States  Geological  Survey,  the  percentage  of  grai)hite  in 
the  California  deposits  appears  to  be  nearly  twice  that  of  the  ea.stern 
deposits  of  flake  graphite,  which  are  located  in  New  York,  Pennsyl- 
vania and  Alabama.  Tiie  flakes  in  the  California  graphite  schist  are 
much  smaller  than  tho.se  in  the  eastern  states,  most  of  them  not  exceed- 
ing 0.25  millimeter  in  diameter.  Some  production  has  been  made  from 
all  the  deposits  mentioned,  but  considerable  difificulty  has  been  encoun- 
tered in  making  a  comjilete  separation  of  the  graphite  from  the  gangue 
materials.  The  only  deposit  under  operation  at  the  present  time  is 
the  Standard  Graphite  Company's  property  located  in  the  Verdugo 
Hills.  The  grajihite  concentrate  from  these  deposits  is  sufficiently  rich 
in  grai)liite  to  serve  for  foundry  facings,  boiler  compound  and  as  paint 
l)igment. 

Kagd  Canyon  (rraphiic  Deposit.  The  deposit  is  located  on  the  west- 
ern slope  of  the  San  (Jabriel  Mountains,  in  Kagel  Canyon,  8  miles  east 
of  San  Fernando.  Holdings  comprise  5  claims.  Elevation  2400  feet. 
Owner,  Los  Angeles  Graphite  Company,  Albert  Maltman,  agent,  Grailt 
Building,  Los  Angeles.  The  deposit  was  formerly  worked  by  the 
American  Graphite  Company,  of  Decatur,  Dlinois. 

The  graphite  occurs  disseminated  in  very  small  flakes  through  an 
outcrop  of  schist  10  to  20  feet  wide.  Nearly  all  the  graphite  is  in 
flakes  0.25  millimeter  or  le.ss  in  diameter.  The  otlier  minerals  in  the 
graphite  schist  are  (piartz,  feldspar  and  small  quantities  of  pyrite.  The 
ore  is  rejjorted  to  cany  from  7'/<  to  15%  grai)hite.  The  vein  can  be 
traced  for  a  distance  of  4000  feet  and  outcrops  through  .'5  full  claims. 
Its  course  is  N.  'MY  W.  and  dips  70  '  east. 

Development  consi.sts  of  tunnels  and  o])encuts  on  the  vein. 

E((uipment  consists  of  50-ton  concentration  mill,  consisting  of 
crusher,  rolls,  IMarks  pulverizer,  tube  mill,  two  Allingham  flotation 
nuichines  and  Oliver  filter.    Idle. 

Bibl :  State  Mineralogist's  Report  XVIT,  p.  318. 

San  Francisquito  Canyon  Graphite  Deposit.  It  is  located  in  Sees. 
11  and  12,  T.  6  N..  B.  15  W..  S.  B.  P,.  and  M.,  18  miles  northeast  of 
Saugus,  in  a  branch  of  San  Fi'ancis(piito  Canyon.  Holdings  comi)ri.se 
!)  claims.  Owner,  California  Gra])hite  Company.  O.  !M.  Souden,  presi- 
dent; A.  P).  Plumb,  secretary,  Los  Angeles.  The  |)r()perty  has  not  been 
operated  for  several  years. 

The  vein  of  graphite  schist  occurs  in  granite.  It  strikes  northeast 
and  can  be  traced  along  its  outcrop  for  a  distance  of  (jOOO  feet.  The 
vein  is  8  to  25  feet  wide.  Crystalline  graphite  occurs  dis.seminated  in 
the  schist  in  very  small  flakes.  Analyses  of  the  grapliite  schist  made  by 
the  U.  S.  Geological  Survey  ran  from  7%  to  17%  graphite. 


',V2G  KI'.I'MKT    OF    S  TA  IK    M  INKRAI.iXJIST. 

Dt'vclopjm'iils  coiisist  (if  .1  iiiiiiiltcr  t\\'  tiiimt'ls  ;ii)«l  o|>('Ti('Uts  ahiii'T  llic 
oul(M*oj).     Idle. 

]iil)l:  State  M  iii.'iiil<.-.'-ist 's   Kcix.rls  X\'.   pp.  :)()1   :)()4;   X\'ll.   pp. 

Vcnlitf/o  Mountain  draphiie  Deposit.  1 1  is  .situatod  12  miles  north- 
east of  Los  An<reles  and  2\  miles  northwest  of  M(mtrose,  in  See.  2!<, 
T.  2  X..  R.  i:{  W.,  S.  B.  \i.  and  M.,  on  the  Hostetter  Kanch.  Eleva- 
tion l.'jOO  feet.  Owner.  J.  E.  Hostetter,  I^os  Anpele.s.  Under  lease  to 
Standard  (Jraphite  Company.  (Jlendale.  California.  L.  S.  Freeze. 
presi(h'nt  ;  Dr.  Sutton,  secretary.  This  company  has  subleased  the 
property  to  E.  15.  Uahhit.  of  Santa  liarhara,  Califoiiiia.  W.  <  >.  Kuuklc. 
superintendent. 

The  deposit  occurs  as  a  vein  of  jrraphite  .schist  in  pranite,  on  the 
northea.st  .slope  of  the  Verdujro  Hills.  The  vein  strikes  S.  20^  W.  and 
dips  .')()"  SE.,  and  is  7  to  .'{0  feet  wide.  The  vein  has  been  exposed  in 
two  ]ilaces;  in  an  ojiencut  about  l:{()  feet  above  the  tloor  of  the  valley 
and  at  a  hi<rher  elevati(»n  on  the  hillside  by  a  shallow  shaft. 

Developments  consist  of  an  ojiencut.  and  70  feet  below  this  opencut 
a  tunnel  is  driven  southwest  a  distance  of  60  feet,  exposin«r  a  vein  f) 
feet  wide  which  dips  4")  southwest.  The  praphite  is  crystalline  but 
in  small  flakes,  with  very  little  or  no  mica  associated  with  it,  the 
•ranjrue  bi'intr  (puirtz  and  feldspar.  The  <rraphite  schist  carries  from 
lO'r  to  IfjOr  •rraphite.  The  ore  is  beinjr  mined  from  the  opencut.  from 
which  it  is  beiu'r  trammed  in  cars  to  mill  bins.  The  mill  has  a  capacity 
of  2.")  tons  j>er  24  hours.  From  bins  the  ore  is  fed  to  hammer  type  of 
crusher,  then  fr'»es  to  4'  x  4'  Marcy  ball  mill,  in  closed  circuit  with 
Atkin's  cla.ssifier.  It  is  then  treated  by  concentration  and  flotation, 
ihere  beinjr  one  Wilfley  table;  one  4-cell  K  &  K  roufrher,  and  two  ;{-ceII 
K  &  K  cleaner  machines.  The  float  concentrate  goes  to  ;i' x  4'  Oliver 
fdter,  the  cake  from  Oliver  filter  to  2  rotary  dryers  (20"  diameter 
by  21'  in  lenfjth),  then  by  .screw  conveyor  to  tube  mill,  where  it  is 
ground  to  pass  to  minus  100-mesh,  of  which  HO'',  will  pa.ss  200-me,sh. 
The  product  from  tube  mill  is  elevated  by  bjicket  eh'vator  to  storage 
bin.  From  bin  the  matt-rial  is  conveyed  to  two  McKain-Heel  .screens. 
where  screened  so  !M)'f'  will  pass  100-mesh.  the  10/f  oversize  being 
returned  to  the  tube  mill.  The  minus  100-mesh  i)rodnct  goes  to  bin. 
from  which  it  is  fed  to  barrel  loading  machine.  The  company  is  i)ro- 
ducing  four  difTerent  products  for  paint  stock,  which  are  as  follows: 

28%  to34'r  carbon. 
3:)';  to  40%  carlxm, 
40%  to  45%  carbon. 

The  foundry  facing  product  is  ciassitjci  in  ihc  following  grades: 

Xo.  1  4()'r  to  48'^;  carbon. 
Xo.  2  49%  to  54';  carbon. 
N'o.   3     .55^'    to  RO^;    carbon. 

The  mill  is  at  present  producing  4  tons  of  product  per  24  hours. 
Twelve  men  are  employed. 

P.ibl  :   State  Mineralogist's  Reports  XV.  p.  rm  :  XVTT.  ]>.  .110. 
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Other  deposits  of  <rrai)lii1e  occur  in  the  county  but  they  have  not  yet 
been  (leveloi)ed  commercially.  A  dejjosit  of  crystalline  <;raphite  occurs 
in  T.  7  N.,  R.  1.")  W.,  S.  B.  B.  and  M.,  near  Elizabeth  Lake.  Graphite 
occurs  in  Tujuufra  Canyon  and  it  also  is  found  at  the  head  of  San 
Franciscjuito  Canyon  in  Si  of  Sec.  11,  T.  7  N.,  K.  IG  W.,  S.  B.  B.  and 
M.     The  vein  crosses  Charlie  Canvoji. 


GYPSUM. 

Deposits  of  this  material  occur  in  the  countv  near  Palmdale,  near 
Lanjr  in  Sec.  30,  T.  5  N.,  R.  14  W.,  S.  B.  B.  and"^  M.  and  at  the  head  of 
San  Francisquito  Creek,  13  miles  from  Casteca.  No  commercial  pro- 
duction has  been  made  from  the  above  mentioned  deposits  in  recent 
years. 

Palmdale  GijpsiDii  Deposifs.  These  are  the  mosi  iinpoi'tant  fzypsum 
deposits  in  the  county  and  they  were  formerly  worked  by  the  Alpine 


1 
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Fossil  Beds,   San   Pedro  Hill.s,   Toiraiici;   J^imo   and   Ftiiilizur   Coniiiany. 

Plaster  Comj)any,  of  Los  An<reles.     Owner,  New  Alpine  Gypsum  Com- 
pany; Kendall  ])elaney,  720  North  Sj)rin<i:  Street,  Los  Angeles. 

The  {rypsum  outcrops  for  several  miles  east  and  west  of  Palmdale,  in 
the  low  foothills  alonp:  the  .south  side  of  Antelope  Valley,  interstratified 
with  conprlomerate,  sandstone  and  shale.  The  jjensral  dip  of  the  strata 
is  to  the  south.  Part  of  the  p:ypsum  occurs  in  fibrous  layers  J"  to  I" 
thick,  alternatinpr  with  thin  layers  of  clay  and  shale.  In  other  places, 
alonnr  the  outcroj),  the  frypsum  is  more  massive,  shows  little  crystalliza- 
tion and  contains  more  or  less  Avhite  and  yellow  clay  diffu.sed  throujjh 
its  mass.  A  dozen  or  more  small  quan-ics  have  been  opened  up  ahmj? 
the  deposit.  TIk-  Ix'ds  worked  varied  from  2  to  30  feet  in  thickness. 
The  company  has  a  small  mill  located  at  Palmdale,  when;  the;  {ryj)sum 
was  formerly  manufactured  into  plaster.    Idle. 

Bibl:  State  Mineralo«;ist's  Reports  XI,  p.  248;  XII,  p.  324;  XIII, 
p.  504;  XV,  i)p.  504  500;  Bull.  3S.  pp.  284-286. 
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LIMK. 

Fossilit'cniiis  deposits  of  lime  occur  in  the  county  in  the  San  Pedro 
Hills  on  the  Los  Palos  Verdes  Kunch. 

Torraru'e  Lime  and  Fertilizer  Compaioi.  Krank  Sanions,  president; 
Richard  ('.  Kite,  secretary.  Offices.  Torrance.  California.  Operat- 
ing; the  1).  M.  S.  and  !>.  fo.ssil  beds,  which  are  located  on  the  east  slope  of 
the  San  I'edro  Hills.  2  miles  .southwest  of  Lomita.  Iloldinjjs  comprise 
;]H  acres. 

These  fossil  beds  strike  N.  60°  W.  and  dip  m'  NW.  and  are  30  feet 
thick,  covered  in  places  with  12  feet  of  adobe  soil.  The  fossiliferous 
lime  carries  70','  calcium  carbonate.  The  following  is  an  analysis 
made  by  Smith-Emery  Comjiany,  (^hemists,  of  Los  Angeles : 

Iron  oxide  (FcOg) 0.57% 

Alumina  (A1,0,)  0.74% 

Calcium  oxide  (CaO) 49.21% 

Magnesium  oxide  (MgO) 2.26% 

Alkalies  (K.O.  Xa.O) 0.44% 

Carbon  dioxide    fCO.) 39.23% 

Sulpliurie  anhydride '(SO,) 0.13% 

Phosphoric  aniiydride  (P.'.0,) 0.73% 

:\Ioistnre  (Ix-lowK).")    V.)'..'. 0.17% 

Combined  water  (over  165°  C.) 2.89% 

Acid  insoluble  matter 3.63% 

The  ])resence  of  jihosphate  in  this  dej)osit  of  lime  makes  the  material 
valuable  for  u.se  as  fertilizer.  The  material  is  mined  from  an  open  pit 
300  feet  in  length  and  200  feet  in  width  with  a  bank  60  feet  in  height. 
From  this  pit  it  is  transjiorted  by  dragline  scraper  to  100-ton  per  day 
cru.shing  and  screening  plant. 

A  large  tonnage  is  sold  to  the  Pioneer  Compost  Comjtany's  plant  at 
Harbor  City.  A  cfmsiderable  tonnage  is  also  sold  to  citrus  fruit  growers 
for  use  on  adobe  s(»ils.  The  low-grade  material  carrying  15%  (-aCO., 
is  used  for  road  material.    Three  men  arc  employed. 

MINERAL  WATER. 

There  are  a  number  of  mineral  springs  in  Los  Antreles  County.  s(»me 
of  which  are  within  the  city  limits  of  Los  Angeles. 

liiinini  Siirlitfis  are  located  at  Pimini  Street  and  Verm(»nt  Avenue. 
Owner.  T'.itnini  Water  Company.  It  is  used  for  baths  and  bottled  for 
sale. 

Ildlhf  S/niiH/s  Wahr  Cnmpinvf,  2'2Xi  Holly  Drive;  llolhjwootj  MkU- 
rnl  Sprinfis.  'Ai'.V-l  Melntse  Avenue;  .)ffunit(ic  S/triiKi  \V<itir  CiiwpiDUf. 
936  Palm  Avenue.  Sherman, 

}fohn  Mitiridl  Spritu/s.  located  in  Topango  Canyon.  10  miles  north- 
west of  Santa  Monica.  Owner.  Mohn  Mineral  Springs  Company.  625:? 
Hollywftod.  California.     Water  bottled  for  sale. 

Mountain  Sprimj  Wnhr  ('omjmiwi.  226  South  Avenue  54.  Los 
Angeles.    Wafer  botth'd  for  sale. 
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Rose  Sprijig  Mincrol  Water  Company,  4835  Pasadena  Avenue.  The 
spring  is  located  on  Pasadena  Avenue,  opposite  Sycamore  Park.  Water 
bottled  for  sale. 

MINERAL  TAINT. 

Deposits  of  red  and  yellow  ochre  occur  on  Santa  Catalina  Island. 
These  deposits  are  bein<;  developed  for  commercial  use  by  the  Santa 
Catalina  Island  Company.  The  principal  occurrence  is  found  alonf? 
the  surface  outcroi)s  of  veins  tliat  are  being  worked  for  lead-silver  and 
zinc  in  Kenton  Canyon. 

SOAPSTONE  AND  TALC. 

Deposits  of  soapstone  and  talc  occur  in  chloritic  schist  on  both  sides 
of  Bouquet  Canyon,  13  miles  west  of  Palmdale  and  16  miles  northeast 
of  Saugus,  a  station  on  the  Southern  Pacific  Railroad.  A  considerable 
amount  of  surface  prospecting  has  been  done  on  the.se  deposits  but  no 
commercial  production  has  been  made  in  recent  years. 


Crystallizing  ponds  and  stock  piles  'of  saU,  Long  Boach  SaU  Company. 

For  description  of  the  different  deposits  see  page  321  of  Report  XVII 
of  the  State  Mineralogist. 

There  is  also  an  extensive  deposit  of  steatite  on  Santa  Catalina 
Island,  located  near  the  Isthmus,  at  Empire  Landing. 

SALT. 

There  is  no  source  of  salt  in  Los  Angeles  County  except  the  Avater 
of  the  Pacific  Ocean,  from  which  it  is  extracted  by  solar  evaporation 
from  the  .sea  water  west  of  Long  Beach.  At  present  there  is  only  one 
plant  in  operation  in  the  county. 

Long  Beach  Salt  f'onipanif.  II.  G.  Fenton,  president;  B.  S.  Hardy, 
secretary;  0.  L.  Iluffiiie,  superintendent.  Offices  No.  1  Driimm  Street, 
San  Francisco. 

The  i)lant  is  situated  one-half  mile  soulli  of  the  Anaheim  Road, 
between  Wilmington  and   Long  Beacli.     The  pond  area  amounts  to 
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250  acios  which  has  beon  divided  into  shallow  ponds  for  evaporation,  by 
the  t'onstniction  of  low  dams.  The  water  is  i)umped  in  from  the  ocean 
to  the  eva|)oralin^r  jxinds,  from  which  it  tlows  to  twenty  crystalli/imr 
ponds.  (200  feet  wide  by  2')()  feet  in  lentrlli  by  24  inches  in  depth). 
in  these  erystalliziiifr  jionds  the  salt  bet;iiis  to  crystallize  out  and  at 
1.2.")2  specific  {rravity  salt  of  the  first  (piality  is  deposited,  after  which 
the  remaining'  brine  known  as  l)ittern  water  is  pumped  ofT.  new  brine 
from  the  evaporatinj;  p(»nds  is  transferred  into  tiie  crystallizing'  l)onds 
and  thus  the  jirocess  continues  until  the  salt  dej)osit  reaches  a  depth  of 
six  inches.  When  the  desired  thickness  of  salt  has  been  deposited,  the 
])ond  is  drained  and  a  crew  of  men  is  .set  to  work  to  harvest  the  salt. 
The  crystallizin«r  season  runs  from  Aj^ril  1  to  July  1  and  the  patherin«: 
season  from  S(>ptember  1  to  January  1.  The  method  of  harvest in<r 
consists  of  a  narrow  launder  2.")()  feet  in  len<rth.  containin<r  a  screw 
conveyor,  and  six  men  shovel  .salt  into  the  launder,  where  it  is  wa.shed 
with  fresh  salt  water.  The  salt  is  conveyed  by  screw  conveyor  to  a  belt 
stacking;  machine  which  distributes  it  into  ]nles  alonjr  the  railroad  track. 
From  stock  ])iles  the  ciMide  salt  is  loaded  into  a  car  having'  a  capacity  of  ."> 
Ions,  in  which  it  is  transported  to  the  i)lant.  Here  the  salt  is  dumped  into 
a  hopper,  from  which  it  is  conveyed  by  bucket  elevator  to  .screens. 
The  .screened  salt  pfoes  to  four  conical  dryers,  then  elevated  to  screens, 
the  oversize  from  these  screens  «ioin«r  to  bins  for  use  as  packinjf  .salt. 
The  through -size  poes  to  a  set  of  rolls  for  frrindinjr  for  table  salt.  The 
very  coarse  salt  is  used  by  the  packin«r  companies.  Tt  also  is  used  in 
the  manufacture  of  ice  <'ream  and  in  various  forms  of  business  in  which 
coarse  salt  is  necessary.  Tlie  present  production  is  about  10. 000  tons 
j)er  year.    Twenty  men  are  emi)love(l. 

STONK  INDIISTHY. 

There  has  been  no  production  (tf  buildinj;  stone  in  Los  An<reles  County 
duririfr  recent  years  due  principally  to  the  development  of  new  metiiods 
of  construction,  as  brick,  terra  cotta,  tile  and  concrete  have  been  exten- 
sively substituted  for  cut  .stone.  Amonj;  the  l>uildinfr  stones  occurrint: 
in  this  eounty  are  the  foilowinj::  (iranite.  sandstone,  .serpentine,  vol- 
canic tutV  and  trachyte. 


CKANITE. 

Di'posits  of  <;ranite  occur  in  the  San  (Jabriel  Hanjre  l)ut  the  outcro|).s 
are  hi<;h  and  inaccessible.  There  is  a  deposit  of  hornblende  biotite 
granite  in  Verdu'ro  Canyon,  on  the  Olendale  Ranch.  The  (granite  takes 
a  very  hi;rii  polish  and  is  very  well  adapted  for  monumental  work. 


SAXD.STONE. 

Deposits  of  sandstone  occur  in  the  Simi  Hills,  in  Sec.  IM.  T.  2  \..  K. 
17  W.,  S.  II.  r>.  and  M..  H  miles  west  of  Chatswortli  Station,  on  llie 
SoiiflM-rn  I'acific  Kailroad. 

'I'he  stone  is  arkose  or  felds|)athic  sandsl(»n«',  rather  fine-j;rained  and 
heavily  bedded.  Tlie  rock  was  formerly  fpiarried  for  the  buildiiifr  of  tlie 
San  Pedro  l)reakwatcr. 
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SERPENTINE. 

A  deposit  of  serpentine  occurs  noai-  Empire  Landing,  in  Potts  Valley 
on  Santa  (^italina  Island.  0\\nuMl  by  the  Santa  Catalina  Island  Com- 
pany, William  Wrifrlcy,  Jr.,  president. 

Tlie  rock  is  tihrous  in  structure  but  takes  a  fine  polish.  There  are 
two  vai-ieties,  hard  and  .soft.  Tiie  soft  variety  may  be  sawed  into  slabs 
of  any  lenjrth.  The  hard  variety  can  be  worked  with  the  ordinaiy  stone- 
cutter's tools.  This  .stone  has  been  used  in  .several  buildings  in  Los 
Angeles  for  ornamental,  sanitary  and  electrical  purposes,  also  for 
lining  fireplaces.      The  ([uarry  has  not  been  Avorked  since  1913. 

Bibl :  State  ^Mineralogist's  Reports  X,  p.  280 ;  XII,  p.  402 ;  XIII,  p. 

630;  Dull.  3S,  ]).  147. 
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Quarry  anrl  erindinc  plant,  Nirkol  Greenstone  Deposit, 
Six  mik-s  east  of  JFarold,  CaUfornia. 

SCHIST  AND    GREENSTONE. 

A  belt  of  gray,  micaceou.s  schist  crosses  Boucpiet  and  Sail  Kraucis- 
(juito  canyons,  having  a  general  strike  of  X.  20^  E.  This  material  is 
being  f|uari"ied  for  use  as  flagstones.  In  the  low  hills  east  of  Harold,  a 
station  on  the  Southern  Pacific  Kaili'oad.  a  greenstone  is  being  (|uarried 
for  use  in  slate  roofinj;. 


Deposits. 

Bouquet  Canyon  Quanif.  It  is  located  in  Bouquet  Canxoii,  11  miles 
northeast  of  Saugus.  lender  lea.se  from  V.  S.  Forest  Service  to  Fry  and 
Jacobs,  of  Sherman,  California.     Elevation  li^aO  feet. 

A  gray,  micaceous  schist  is  being  (|uarried  for  use  of  driveway  sets 
and  stepping  stones.  The  schists  split  easily  in  large,  flat  ])ieces,  which 
are  made  up  in  sets  as  follows:  2"  to  6"  in  thickness  for  driveways; 
3"  to  4"  in  thickness  for  stepping  stone.s;  2"  to  3"  in  thickness  for  grass 
sets.  The  material  is  hauled  by  truck  to  Bevei-ly  Hills  for  disf  ril)iit  ion. 
Six  men  are  emploAcd. 
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Jones  Qutinif.  This  (jiiarry  is  located  just  north  of  lioucjiict  Canyon 
Quarry  on  the  samo  belt  of  niicaccoas  schist.  Elevation  12000  feet. 
I'ndir  lease  to  the  Natural  Kock  Products  Company.  II.  II.  -lones.  of 
I'asadeiia,  California. 

The  quarry  face  is  100  feet  in  lenjrtli  by  75  feet  in  heijrht.  Mateiial 
is  (piarried  for  iLse  as  llajjrstones.     Tliree  men  arc  employed. 

S(in  Francisquito  Canyon  Quarries.  These  quarries  are  located  in 
San  Francisquito  Canyon,  near  power  plant  No.  2,  11  miles  northeast 
of  Saujrus.  The  rock  bcin^'  (juarried  is  a  fJrray,  micaceous  schist  which 
can  be  worked  in  very  thin  slabs,  but  the  material  is  much  softer  than 
that  in  lioufpiet  Canyon.  The  followin<r  individuals  have  leases  from 
the  U.  S.  Forest  Service  in  this  area:  C.  J.  Ely,  of  Sautrus,  California; 
E.  J.  (Jrif^ith,  Pasadena,  California;  N.  II.  McCready,  Los  Anjreles. 
California. 

SLATE    KOOFIXO    MATERIAL    (gREEXSTOXE)  , 

Breslin  Greenstone  Quarry.  It  is  located  six  miles  east  of  Harold,  a 
station  on  the  Southern  Pacific  Kailroad,  and  one  mile  west  of  Little 
Kock  Creek  dam.  Elevation  .'{:{r)0  feet.  Holdin<.'s  comprise  seven 
claims.     Owner,  Cicne  IJreslin,  of  Little  Kock. 

Several  j)rominent  outcrops  of  <rreen  diaba.se  occur  in  a  low  ranjre  of 
hills  west  of  Antelope  A'alley.  These  outcrops  strike  east.  The  material 
•  pmrried  is  bein^  shipped  to  Ilidecker  Brick  Company,  of  Los  Anjrelcs. 
where  it  is  <rround  in  various  sizes  for  roofinj?  material.  Three  men 
are  employed. 

Nickel  Greenstone  Quarnf.  'flu'  (piarrv  is  located  in  a  low  ranpe  of 
hills  west  of  Anteloi)e  Valley,  in  Sees.  2L  *2H.  T.  5  N.,  K.  11  W..  S.  R.  15. 
and  M.,  H  miles  east  of  Harold,  a  station  on  the  Southern  Pacific  Kail- 
road.  Pjlevation  '.]')(){)  feet.  Holdinjrs  comprise  2  ])atented  claims.  40 
acres.  Owner.  K.  E.  Nickel,  of  Acton,  California.  Under  lease  to  K.  C. 
Sides,  of  Hollywood,  California.  There  is  an  exposure  of  ^rreen 
diabase  about  .")00  feet  in  width  and  1000  feet  in  leufrth.  Four  (piarry 
faces  have  been  opened  up  alonjr  the  ea.st  face  of  this  exposure.  The 
rock  is  frreen  in  color  and  (piite  hard.  The  material  (piarried  is 
trammed  in  cars  to  a  cru.shinfr  and  sereenin};  |)lant  liavinjj  a  capacity  of 
25  tons  per  ten-liour  day.  A  number  of  products  are  made  as:  coarse 
size,  known  as  No.  1  ;  Dash  and  No.  2;  ])a|)er  size  for  frreen  .sliin^rles. 

The  plaTit  is  o])erated  under  contract  by  J.  F.  Stanford,  of  liittle 
Kock,  California.  The  ditTerent  ])roducts  are  sacked  for  shipment  to 
Los  Anfjeles.     Three  men  are  employed. 

TKACIIYTE. 

This  volcanic  rock,  consisting:  chiefly  of  orthoclase  feldspar,  occurs  on 
Santa  Catalina  Island,  between  Avalon  and  Empire  Landinfr.  Owner, 
Santa  Catalina  Island  Company,  William  Wripley,  Jr.,  president. 

The  st(»ne  is  suitble  for  building;  ))tirposes,  but  it  has  been  rpiarried 
principally  for  rubble  rock,  for  use  in  railroad  construction  and  har- 
bor im|)rovement,s. 

Hibl:   State  Mineralo-.'ist  "s  K^ports  X.  j..  27!» ;  XII.  p.  404;  P.ull. 
38,  p.  155. 
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CKI'SIIKO    STONE,    (iKAVEL    AND    SAND. 

The  extended  and  ever-increasinj?  use  of  concrete  for  buildings,  in 
lii«!:hways,  city  streets  and  pavements  makes  the  matter  of  crushed  stone 
;i  matter  of  ^reat  importance.  The  rapid  <j;ro\v11i  of  Los  An<^eh\s  and 
tiie  surroundinji:  cities  lias  created  a  <;reat  demand  for  crushed  rock, 
■>ravel  and  sand.  The  i)rincipal  sonrce  of  sui)ply  of  this  matei'ial  is 
from  the  river  washes  of  Arroyo  Seco,  Pacoima,  San  (Jabriel  and 
Tii.jun<,'a.  Throufih  past  ajjes  these  streams  that  have  their  source  in 
tlie  San  (Gabriel  Kan<;e  have  been  depositinj?  boulders  and  sand  over 
extended  areas.  These  washes,  then,  as  now,  Avere  carried  by  waters 
down  the  natural  drainage  channels  toward  the  ocean,  but  in  si)readin^- 
nut  on  both  sides  of  the  above  mentioned  streams  there  was  created 
i:reat  deposits  of  this  material  in  the  San  Fernando  and  San  Gabriel 
valleys.  The  deposits  lying  within  3  to  5  miles  of  the  base  of  the  moun- 
tains have  a  preponderance  of  boulders  and  coarse  gravel,  with  a  rela- 
tively small  percentage  of  sand;  while  farther  down  stream  there  is 
apjiarently  more  nearh"  o([Ui\\  ])roportions  of  sand  and  gravel  and  in 
which  the  boulders  are  smaller.  The  boulders  and  gravel  of  these 
washes  are  made  up  chiefly  of  granite.  The  San  Gabriel  River  and  the 
Tujunga  River  areas  constitute  producing  centers  unsurpassed  in  the 
nuiieral  aggregate  industry  of  the  West.  Operations  in  these  areas 
generally  are  characterized  by  steam-shovel  Avork  by  larger  operating 
l)lants,  while  the  snudler  ])lants  use  the  dragline  method,  in  the  cours(^ 
of  which  the  material  is  extracted  from  ]nts  that  become  wider,  longei- 
and  deeper  as  production  continues.  The  presence  of  coarse  gravel 
and  large  boulders  makes  plant  operations  more  of  a  rock-cru.shing  and 
dry  screening  proposition  than  one  of  sand  and  gravel  wasliing  and 
classifying.  The  entire  rock  and  gravel  areas  referred  to  are  served  by 
either  the  Southern  Pacific,  Santa  Fe,  or  Pacific  Electric  railroads, 
affording  excellent  facilities  for  shipping  ]dant  products  into  Los 
Angeles  and  to  all  other  points  in  Southern  California.  The  distance 
from  the  San  Gabriel  and  Tujunga  areas  to  the  center  of  Los  Angeles 
ir,  from  20  to  2.")  miles.  The  products  from  the  different  plants  are  also 
distributed  through  dealers  by  trucks  to  different  parts  of  the  city. 
For  the  year  1026,  cru.shed  rock  registered  gains  both  in  tonnage  and 
value  over  the  preceding  year;  as  did  also  sand  and  gravel.  As  for 
some  years  past,  Los  Angeles  County  led  all  other  counties  in  the  state 
by  a  wide  margin  with  an  output  valued  at  $7,472,884. 

In  the  San  Gabriel  area,  the  Union  Rock  Company  has  seven  rock 
crushing  i)lants  under  operation.  These  plants  have  a  capacity  of 
;5000  tons  i)er  ten-honr  day  each,  with  the  exception  of  the  Baldwin 
Park  plant,  which  has  a  capacity  of  5000  tons.  The  company  is  the 
largest  ])roducer  of  crushed  rock,  gravel  and  sand  in  this  area,  and 
with  its  Brush  Canyon  plant,  located  in  mountains  near  Hollywood, 
capacity  2000  tons,  Boulevard  and  Claremont  plants,  is  said  to  be  the 
largest  producer  of  crushed  rock,  gravel  and  sand  under  one  manage- 
ment in  the  world.  Another  large  producer  of  this  area  is  the  Reliance 
Rock  Company,  with  a  capacity  of  5000  tons. 

In  the  San  Fei-naiido  area,  tlie  largest  ])roducing  company  is  the 
Consumers  Rock  and  Gravel  Company.  It  has  0  ])lants  under  opera- 
tion, with  a  total  cai)acity  of  12.000  t(ms  jier  ten-lionr  day.  The  lai-g- 
est  plants  are  Big  Tujunga,  near  San  Fernando,  capacity  2500  tons; 
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Hewitt  ])lant.  capat'ity  2500  tons;  Roscoe  plant,  capai'ity  :{r>()0  ions, 
and  tho  Sheldon  phmf.  capacity  L'r)()0  tons.  Another  lar^'c  |>roduccr  nl 
this  area  is  tiie  Sunset  Kock  Products  Company,  with  a  jjUint  cajiaeitv 
of  2r)00  t(»ns. 

The  following'  rock  products  coiii|)anies  are  ojteratinyr  |>hints  in  Lo- 
An«reh's  ( 'onnty : 

Alhanihra  Transfer  and  Storajre  Conipanv.  Inc.,  E.  Ilei^'er,  president 
Offices,  ]()L>r)  (Jarfield.  Alhanihra. 

Atlas  Mi.xed  Mortar  Company,  J.  K.  Alder,  jirosident  ;  C.  T.  LaValh-y. 
secretary,  2!t01  Santa  Fe  Avenue.  Los  Anfrde.s. 

l?lue  Diamond  Materials  Company.  AV.  C.  Hay.  president,  riant  at 
Ifith  Street  and  Alam<'da.  Los  An^'eles. 

liuil(1(rs  C'rusJin]  Jioch  J'roducts  Cmnpnnif.  E.  C.  Ilotchkiss,  i)r('si- 
dent.  Azusa.  California.  The  plant  is  located  .'{  mile.s  west  of  Azusa,  on 
the  San  (Jahriel  wash.      The  company  has  under  lease  40  acres. 

The  crushing'  and  screenin<r  plant  has  a  capacity  of  1200  tons  ])er 
12-hour  day.  At  present  writin<r  the  pit  is  l.">00  feet  in  lentrth  hy  100 
feet  wide  and  (iO  fe«'t  deep.  The  material  e.xcavated  from  the  pit  car- 
ries 70';  houlders  and  coarse  <.'ravel  with  MO';  sand.  The  <rravel  is 
load(.'(l  hy  steam  shovel  into  cars,  there  hein^  two  trains  of  two  cars, 
hauled  hy  two  I'ly mouth  ;ras-driven  locomotives.  Each  (»f  the  cars  has 
a  ca])acity  of  .')  cu.  yds.  The  material  fi'om  the  cars  is  dumped  over 
railroad-ii-on  ;rrizzly.  s|)aced  0"  apart.  The  minus  six-inch  material, 
heinj:  sand  and  }.'-i'av<'l,  is  convevcd  by  belt  conveyor  to  scalpinjr  screen, 
oversize  to  secondary  crusher.  thron<rh-size  elevated  to  screening  and 
crusliin<r  i)lant.  The  oversize  from  the  frrizzly  jroes  to  lar|«'e  Blake  type 
of  crnsher  and  is  crushed  to  j)ass  o-inch  riufr.  The  cru.shed  product  is 
conveyed  by  belt  conveyttr  to  scalpiiifr  screen;  oversize  from  this  screen 
to  secondary  cr\ishers;  throu^di-size  elevated  to  sereeninj.'  plant.  Fif- 
teen men  are  employed. 

Coopcrafirr  Huihli»(i  Mah  rials  Coniixinif.     AVilliam  Itell.  jtresident. 
The  jjjant  is  located  at  Koscoe.  in  San  Feruand(»  Valley.  one-(pnirter  ol 
a  mile  east  of  the  lVnro.se  plant  of  the  Consumers  Kock  and  (Jravel  Com 
pany,  anil  IJ  miles  south  of  San  Fernando  IJoulevard.     IIoldin«rs  com 
|)rise  20  acres.      Capacity  of  i)lant  is  HOO  tons  per  10-hour  day. 

The  dej>osit  runs  G')';  rock  witli  Hf)';  sand.  The  material  from  |»if 
is  delivered  to  crushing  and  screening  plant  by  dragline  scraper.  Seven 
men  are  employed. 

Covrfftc  Mtitrriols  ('<n)ijuiuii.  The  plant  is  located  one-(piarlcr  of  a 
mi!(>  north  of  Vineland  Avenue,  on  Sherman  Way.  Laidvcrsliim.  in  San 
Fernando  Valley.  Iloldinjrs  comprise  10  acres.  Concrete  Materials 
Company.  H.  W.  .Jones,  president  :  E.  M.  McAvoy.  secretary. 

The  de|)osit  carries  :W ;  rock  with  70';  sand.  The  gravel  from  pit 
is  delivered  by  dra<rlin«'  scraper  to  crushinj;  and  screeninj;  plant,  which 
ha.s  a  caj)aeity  of  (500  tons  per  10-honr  day.    Eifrht  men  are  employed. 

Cntisunins  h'nrk  nvd  (irnvrl  Cowptnnt.  Frank  (lantier,  ])resident  ; 
F.  J.  fiay.  secretary  Main  office.  2()0()  South  Alameda  Street,  Los 
Anireles. 

This  contjtany  has  six  plaiits  under  operation  in  Sa)i  Fernando  Val- 
ley and  is  the  lar^rest  i»roilucer  of  crnslii'il  rock  prodm-ts  in  this  area. 
The  combintHl  (tnt|>ut  of  these  plants  amounts  to  12.200  tons  per  12- 
hour  dav. 
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Plants. 

r.i<;  Tiijiin^H  IMant.  Tlio  phint  is  localod  at,  Walioo  Sidiiij^,  on  tlic 
Soiitlicni  INu-ific  liailroad,  on  the  r>i<;  Tii.jini<ra  wash,  oast  ol"  San  Fer- 
nando, lloldinjrs  comprise  200  acres.  Capacity  of  plant;  is  2500  tons 
per  12-lionr  day.      The  i)it  is  1  i  miles  north  oi'  the  plant. 

The  pit  nm  of  material  carries  65%  bonlders  and  coarse  gravel  and 
'2')' ,  sand  and  fine  gravel.  The  material  is  loaded  by  steam  shovels  into 
ihree  trains  of  Western  dinnp  cars,  each  car  havinji'  a  cai)acity  of  12 
tons.  These  trains  are  hauled  by  I'lymouth  f»as-driven  locomotives  to 
tiie  crnsiiin<r  and  screeninj;  })laiit.  The  cinished  rocU  pi'oducts  are 
classified  as  follows: 

Xo.  1  crushed  rock  product  bein«?  ;r'-2.1";  No.  2,  IV  to  1";  No.  3, 
I'W/';  No.  4,  i\,"  to  V'.t";  Xo.  5,  iV  to  dust. 

Washed  gravel  consists  of  three  grades  of  gravel  as:  2i"  to  2",  2"  to 
1",  and  1"  to  I'jr"  and  washed  sand. 

The  capacity  of  the  bunkers  amounts  to  1200  tons.  The  buidcer 
->tock  in  excess  of  that  required  for  current  shipments  is  loaded  into  cars 
and  there  discharged  into  o])en  storage  by  one  Brown  locomotive  crane 
in  the  yards.  The  ])lant  retpiires  i)00  h.p.  to  operate  it.  Water  for 
washing  purposes  is  furnished  from  a  well  by  a  deep-well  turbine  ])um]) 
driven  by  2()()-h.i).  motor.  The  bunkers  are  arranged  for  both  loading 
of  i-ailroad  cars  and  trucks.  Thirty  men  ai"e  employed.  Mr.  Fi-ed 
(Jieroux  is  superintoident  of  the  i)lant.  • 

Hewitt  JMaiit.  This  ]dant  is  located  at  Sherman  Way  and  Pacoima 
.\ venue,  Lankersliim.  Holdings  comprise  900  acres.  The  plant  capacity 
is  2500  tons  ])er  12-honr  day. 

The  i)resent  gravel  ])it  is  500  feet  wide  by  1000  feet  in  lengtli  and  95 
feet  deep.  The  material  mined  from  the  pit  cai-ries  'M)'/,  coarse  gravel, 
the  bahmtie  being  fine  gravel  and  sand.  The  material  from  pit  is  exca- 
\ated  by  Marion. -electrically-operated  shovel  and  loaded  into  ho])])er 
from  which  it  is  tTans|)orted  by  30-inch  belt  conveyor  500  feet  in  lengtli 
to  main-  ."UMnch  incline  conveyor  belt  500  feet  long  to  crushing  and 
screening  ])lant.  From  this  main  conveyor  from  i)it,  the  gravel  and 
sand  are  conveyed  by  26"  belt  conveyor  to  a  scali)ing  .screen,  the  sand 
being  .sci'eened  out.  All  material  ovei-  l.\"  size  i)as.ses  to  Xo.  (5  McCully 
gyi-atory  crusher,  then  pa.sses  direct  to  3(5"  and  4S"  Symonds  disc  crush- 
ers, then  to  revolving  .screens,  which  ])i'oduce  the  following  crushed 
rock  ])ro(lucts:  IJ",  •{",  Y'  and  dust.  Tlie  prodiu'ts  from  washed  gravel 
and  sand  screening  operation.s  are  1.1",  i"  i)ea  gravel,  coarse  sand  and 
line  sand.  The  bunker  cajjacity  is  fiOOO  tons  and  the  stoi-age  over  tun- 
nel amounts  to  5000  tons. 

Water  sup|)ly  is  from  a  well  pumj)ed  by  tui-bine  ])umi).  Plant  is 
ojjerated  by  electric  power.  Twenty-eight  men  are  em|)i()ye(i.  .lames 
A.  Gautier  is  superintendent  of  the  plant. 

X'ational  Plant.  This  plant  is  located  3  miles  east  of  Hewitt  jilant, 
on  Strathem  Street.  Lankershim.  The  jilant  has  a  eacapity  of  600  tons 
per  12-hour  day.  Holdings  comjjrise  16  acres.  Eight  men  are  employed. 
Mr.  Fisher,  superintendent. 

Penrose  Plant.  The  plant  is  located  one-half  mile  south  of  San  Fer- 
nando P>oulevard.  on  Penrose  Avenue,  in  the  city  limits  of  liui'bank. 
It  has  a  capacity  of  600  tons  per  12-hour  day. 

The  gravel  pit  is  500  feet  in  length  by  200* feet  wide  and  !»()  feet  deej). 
The  deposit  of  gravel  contains  about  35',   coarse  gravel.     Matei-ial  from 
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pit  is  delivered  to  sfrci'iiin;:  phmt  Ity  ;i<-iiiil  ImcUct.  liaviii^'  ;i  capacity  of 
2  \ards,  wliidi  is  {>|)ciaf('(l  l)\  a  hoist.  The  plant  is  operati'd  by  steam. 
Eijrht  men  are  emph)yed.      J*.  .F.  (iay,  siiperiiiteiident. 

Koscoe  IMant.  Tlie  i)lant  is  located  at  Koscoe  Sidin^r.  on  the  Soutli- 
ei-n  Pacific  K^iilroad,  on  the  Hi<r  Tujunjra  wash.  Jloldin<,'s  compri.se 
:{()()  acres. 

The  i)lant  ha.s  a  ca|)acity  of  .'{.")()')  tons  per  ll2-honr  day.  It  has  been 
ojx'rated  lor  a  )innd)er  of  years  and  is  the  lar<;est  producer  in  the  San 
Fernando  Valley  district.  The  <rravel  ])it  is  one-quarter  of  a  mile  in 
lenjrth  by  lOOO  feet  wide  and  7")  feet  deep.  The  {rravel  from  })it  con- 
tain.s  i){)'/,    boulders  and  coarse  {jravel. 

The  material  from  pit  is  excavated  by  2i(  yard  lUicyrus  shovel  and 
loaded  into  three  trains  of  three  cars,  each  car  havinjr  a  cai)acity  of  (i 
yai'ds.  It  is  hauled  by  2()-ton  {ra.soline  driven  IMymouth  locomotives. 
Tile    material    from   cars   is   dumped    dii'ectly    onto   (>"    j.'riz/,ly.       The 
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Koscoe  Hock  and  (Jnivel   I'lant,  ('fin.siimers  Kook  roiniwiny. 
](osi'<>i'.  San  I'Vrnando  X'alU-y. 

primary  crushei-  is  "Ui"  \  4"J"  r>uclianan  crnsher.  |»roduct  <;oes  t(»  scalp- 
in};  .screen  and  then  joins  U-vi\  to  two  «ry ratory  crushers.  The  minus  (i" 
rock  is  conveyed  to  scal|)in<r  screen.  4H"  in  diameter  by  IS'  in  len^'th. 
the  oversize  pa.ssinfi  to  Xo.  ">  ]Mc("ully  and  \o.  <>  Kates  ^ry ratory  crush- 
ers and  is  crushed  to  i)a.ss  LM"  rin};.  The  i»roduct  from  these  crushers 
is  conveyed  to  two  Symonds  disc  crushers,  sizes  4')"  and  :{()".  The 
l>roduct  is  ]"  to  1.^"  sizes,  which  is  c(tnveyed  to  two  revolving  .screens 
4S"  l)y  MV  in  lenfjth.  I'roducts  product'd  are  H".  J",  y/'  to  dust. 
Sand  and  pravel  .screene<l  and  waslied.  the  products  beinp:  IJ".  •]",  ])ea 
gravel  and  sand. 

The  total  iiorsepower  re<iuired  to  operate  jilant  is  (iOO.  liunker 
capacity  is  1800  tons.  The  various  pr(»ducts  from  i)unkers  are  loaded 
in  railroad  cars  or  trucks.  A  12-ton  IMymouth  locomotive  is  used  in  the 
yard  for  haulin;.'  railroad  cars  for  loadinjr.  A  I'.rown-lievis  crane  hoist 
is  used  for  storinjr  material  in  yards  in  stock  piles.  Thirty-four  men 
arc  cmi»loyed.     F.  U.  CJay,  plant  superintendent. 
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Slicldon  Plant.  Tliis  ])lant  is  looalod  on  Ilit>  r>i^  'rii.)mi<,'a  wasli,  ."U 
inilos  cast  of  San  Fernando  rxtnlcvard.  near  Slu'ldon  Avenue  and  AFul- 
liollaud  Street,  l>urbank. 

The  plant  is  tlie  most  modern  plant  operated  by  the  Consumers  Rock 
and  Gravel  Company.  It  has  a  eai)acity  of  2500  tons  per  I'i-hour  day. 
Iloldingrs  comprise  300  aeres.  At  present  writing  the  pit  is  2000  feet  in 
It'Ufrth  by  300  feet  wide  and  50  feet  deep.  The  pit  run  of  material 
carries  75%  boulders  and  coarse  sand. 

A  Bucyrus  steam  shovel,  equipped  with  4^-yard  dipper,  loads  material 
into  three-ear  trains  of  Western  dump  cars,  each  havinj;  a  eai)acity  of 
6  yards.  These  trains  are  hauled  to  the  plant  by  Plymouth  gasoline- 
driven  locomotives.  The  material  from  dump  cars  goes  over  5" 
grizzly,  oversize  to  42"  Kennedy  jaw  crusher.  The  minus  5-inch 
material  and  crushed  rock  to  24"  belt  conveyors,  to  revolving  screen 
(iO"  in  diameter  by  12'  long,  which  takes  out  3"  size;  through-size  ele- 
vated to  sizing  screens ;  oversize  to  secondary  crusher ;  and  plus  3"  and 
minus  6"  to  Symonds  cone  crusher,  where  it  is  reduced  to  1^"  size. 
Oversize  plus  6"  goes  to  gyratory  crusher,  then  through  crushed  rock 
circuit  to  screens.  Product  from  Symonds  cone  crusher  goes  to  sizing 
screen  (60"  diameter  bv  20'  revolving  screen),  the  resulting  products 
being  No.  4,  i"  to  3"  round;  No.  3,  -3"  square  to  IV  round ;  No.  2,  li" 
round  to  2"  round;  oversize,  2"  to  2f " ;  No.  1,  2]  to  4"  round.  The 
washed  sand  and  gravel  from  sizing  screen  produces  the  following 
I.roducts:  Pea  gravel  }  to  f;  H"  to  ir';  1]"  to  21",  sand  to  drag 
classifier. 

The  bunker  cajiacity  is  1000  tons  and  ground  storage  over  tunnel  has 
a  capacity  of  6000  tons.  Excess  material  from  bunkers  is  elevated  by 
24"  conveyor  to  automatic  tripi)er  that  distributes  the  various  products 
to  compartments  over  tunnel.  Total  horsepower  required  to  operate 
plant  is  600.  "Water  sui)ply  from  well  is  pumi)ed  by  turbine  pump, 
capacity  500  gallons  ]icr  minute.  Broad  gauge  .spur  track  from  main 
line  runs  to  bunkers.  ^Material  also  is  loaded  into  trucks  from  buid^ers. 
Tiiirty  men  are  employed.    Mr.  0.  J.  Langdendorf.  superintendent. 

Gordon-Garrisoti-HussfU,  Inc.,  II.  J.  Kingsland,  j^resident :  Thos.  Gor- 
•  lon,  secretary,  155  East  Jefferson  Street,  Los  Angeles.  This  comi)any 
lias  a  plant  under  operation  in  Verdugo  Canyon,  northeast  of  ]\Iont- 
ro.se.  The  capacity  of  the  plant  is  about  600  tons  per  10-hour  day. 
Ten  men  are  employed.  The  company  is  a  large  distributor  of  rock 
l)roducts  in  Los  Angeles,  in  the  capacity  of  dealers. 

Graham  Bron.,  Inc.,  R.  Graham,  president;  P.  Graham,  secretary. 
Offices,  1512  West  Seventh  Street,  Los  Angeles. 

The  Graham  Bros,  have  large  buidau-s  at  Long  Beach,  which  are  sup- 
plied with  crushed  rock  products  from  Santa  Catalina  Island  Com- 
pany's quarry  located  at  l*(>l)ble  Beach,  Santa  Catalina  Island. 

The  crushed  rock  from  the  quarry  is  loaded  on  barges  by  a  belt  con- 
veyor sy.stem  and  then  transported  across  the  channel  by  tugs  to  the 
bunkers  at  Long  Beach.  The  capacity  of  the  Santa  Catalina  Island 
Company's  quarry  is  1000  tons  jicr  12-h()ur  day. 

Graham  Bros.,  Inc.,  also  operate  a  sand  plant  on  the  east  .slope  of 
the  San  Pedro  Hills,  near  Lomita.    Twelve  men  are  em|)loyed. 

na{ne.<i  Cannon  Roch  Compan;f,  Peter  Perry,  ])rcsidcnt ;  E.  A.  Qninn, 
secretary.     Offices,  5200  North  San  Fernando  Road,  Glendale,  Call- 
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foniia.     This  coiiipaiiy  has  a  cnishiiij,'  an<l  scn'('nin<r  jtlaiit   in  Haines 
Canyon,  near  Snnland. 

Livingston  Rock  ami  (iravtl  Compatii/.  \V.  II.  liivinjrston,  president. 
Ofticcs,  Ifl  East  A'alh'V  Hoiilcvard.  Alhaiiihra.  California.  Th«*  crnsh- 
injr  and  .screen injr  |)hint  is  hteated  in  South  Monrovia,  on  the  Hio  Ilon(h) 
wasli.    The  capacity  of  tlie  plant  is  about  1000  tons  per  12-hoiir  day. 

Material  Dealers  DistrihutitK/  ('oivpanxi,  II.  W.  Jones,  ])residont.  San 
Fernando,  California.  The  plant  is  hteated  on  tlie  Paeoinia  wash,  one 
mile  east  of  San  Fernando.  The  capacity  of  the  plant  is  .")()()  tons  jicr 
ri-hour  day.     Ten  men  are  employed. 

Pacific  Rock  Company,  Frank  W.  Aitkin.  ])resident,  San  Fernando, 
California.  The  company  has  8.'{  acres  under  lea.se  on  the  Pacoima 
wash,  two  miles  southea.st  of  San  Fernando.  The  material  from  jrravel 
jiit  is  loaded  into  Western  duni))  cars,  which  have  a  capacity  of  five 
yards,  bv  Northwestern  steam  shovel.     A  train  (»f  two  cai-s  is  hauled  bv 


Pariflc   Ilork   Comiiany'.'j    I'lant,    San    Ki'rnando.    ralifornla. 

IMymouth  jras  driven  locomotive  to  the  erusliin<r  and  sereeniufr  plant. 
The  cai)acity  of  the  |)lant  is  I'JOO  tons  per  12-hour  day.  Ten  men  are 
cmj)loyed.     Iv  II.  Wolfe  is  plant  superinten<lent. 

Pierson  aud  Son  operate  a  small  i)lant  located  on  the  Hio  Hondo 
wash,  in  S(»uth  ^lonntvia,  one-half  mile  west  of  Liviiifrston  Hock  Com- 
pany's plant. 

Preston  Rock  Contpiini/,  (J.  W.  Treston,  president.  ]'»o.\  IGo,  Lanuiuda 
Park.  California.  This  company  operates  a  crushiufr  aiul  screeninp 
l>lant  located  in  Eaton  Canyon,  near  Pa.sadena,  California. 

Rancho  Rock  Cowpanif,  David  E.  Fidwider.  president.  C.  S.  Ncw- 
l)erry.  secretary.  IHT  (Juaranty  Huildin^r.  Los  Anpeles.  Th«'  plant  is 
located  oji  the  Tujuii^a  wash,  west  f>f  Hoscoe.  in  the  San  Fernando 
\'alley.  Holdings  comprise  2."»  acres.  The  plant  has  a  capacity  of  (KM) 
tons  per  12-hour  day.  The  material  is  delivered  from  the  pit  to  crush- 
ing and  .screeninp:  plant  by  <lra<rline  bucket.     Eijrht  men  are  employed. 
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Iicliancc  lioch-  ('o>np<iinf.  This  conipaiiy  is  ;i  subsidiary  of  the  Coast 
Kock  and  CJravel  Company,  of  San  Francisco,  California,  C.  !>.  lvofi;ers, 
•rencral  maua<?er;  R.  B.  Vaughn,  })hint  sui)erintcndont.  Offices,  2100 
East  25th  Street,  Los  Angeles.  Holdings  of  the  company  comprise 
300  acres  located  on  the  east  side  of  the  San  Cabriel  River,  two  miles- 
west  of  Azusa,  California. 

The  plant  has  a  capacity  of  6000  tons  ])er  Ti-hour  day.  The  pit  run 
of  material  carries  li'i'/r  boulders  and  coarse  gravel  and  25%  sand  and 
fine  gravel.  The  gravel  pit  is  several  thousand  feet  in  length,  300  feet 
wide  and  over  100  feet  deep.  The  material  from  the  ])it  is  loaded  by 
two  Bucyrus  80-B,  steam  shovels  into  a  hopper  over  inclined  surface 
tramway,  from  hopj)er,  material  is  fed  by  Gale-controlled  chute  into 
30-yard  tram  car.  This  car  is  hoisted  to  crushing  plant  over  incline 
from  pit  by  200-h.p.  electric-driven  hoist.  The  car  is  automatically 
dumped  at  top  of  incline  into  crushing  plant  hopper,  the  material  going 
to  ()"  grizzly.     The  oversize  from  grizzly  goes  to  AUis-Chalmers  gvra- 


Kock    I        ._  -        .  ■    I;  .  K    I'nMhi.  ts  I'.imijany,  San  Fernando  Valley. 

tory  crusher  where  it  is  i-educed  to  j)ass  4"  ring.  The  i)roduct  from 
primary  crusher  goes  to  two  secondary  gyratory  crushers,  and  is 
reduced  to  3"  size.  The  product  from  secondary  crusher  is  fed  to  a 
revolving  screen  having  3.]"  ojx'nings  and  short  outer  jacket  of  a  l\" 
screen.  The  through-size  from  this  screen  is  conveyed  to  open  storage 
as  No.  1  crashed  rock  product.  The  oversize  from  this  revolving  screen 
is  returned  to  two  10"  Allis-Chalmers  gyratory-  crushers  and  reduced 
to  IV'  product  which  is  carried  to  sizing  i)lant  by  a  belt  conveyor. 
The  sand  and  gravel  that  i)ass  through  6"  grizzly  is  fed  to  two  sets  of 
crushers  from  which  it  goes  to  revolving  sand  and  gravel  screen,  of 
-\"  and  3^"  apertures.  The  two  undersize  screen  products  and 
recrushed  ovei-size  are  conveyed  by  a  belt  conveyor  to  main  mill.  All 
crushed  rock,  e.xcejit  Xo.  1  product,  is  conveyed  by  belt  conveyor  to 
screening  plant,  where  it  is  graded  by  Hummer  screens  and  the  mi.xed 
sand  and  gravel  are  conveyed  over  a  jiarallel  belt  conveyor  to  sand 
and  gravel  section  of  the  plant,  where  it  is  graded  to  the  various  sizes 

8 — 53688 
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by  rotarv  stTcons  of  the  (iilbort  Ivpc.    (h-iished  rock  prodiiets  arc  Xo.  2, 
li"  to  1'';  No.  3,  1"  to  {/';  No.  4,  i\,"  to  lY';  No.  5.  ,=♦/'  to  dust. 

Washed  {?ravel  products  are:  2^"  to  2";  2"  to  1";  1"  to  ^y'  and 
wa.shod  .sand,  coniprisiiif;  concrote  and  asjjhalt  .sand.  The  different 
prades  of  eruslied  roek.  frravel  and  sand  j^o  to  bunker  eoniparlnients. 
from  ditferent  eoinpartiiients  the  desired  material  falls  into  a  car- 
loadinp:  eonveyor,  below  the  buidiers.  From  this  conveyor  the  material 
is  discharfjed  on  a  cross  conveyor  into  railroad  cars.  Bunker  stock  in 
excess  of  that  recjuired  for  current  shipments  is  loaded  into  railroad 
cars  and  then  discluir<red  to  o|)en  storajre  by  two  Hrown  locomotive 
cranes  in  the  yards.  The  <rround  storaj^e  amounts  to  about  7r)(),000 
tons.  Water  for  prravel  and  sand  washinjr  is  pumjx'd  from  a  well  150 
feet  deep  by  a  deep-well  turbine  pumj). 

Edward  Sidehofhan  and  Son,  operate  two  sand  i)lants  located  in 
Fossil  Bed  Canj'on,  on  the  east  slope  of  the  San  Bedro  Hills,  H  miles 
southwest  of  Lomita.     Office,  Pennsylvania  Street.  Lomita,  California. 

Sunset  Rock  Products  Company.  \{.  \V.  (lark,  manager,  6372  Holly- 
wood Boulevard,  Hollywood,  California.  The  |)lant  is  located  on 
Tujunpra  wash,  2  miles  north  of  San  Fernando  lioulevard  ami  one  mile 
east  of  Osborne  Avenue,  Burbank,  California.  The  plant  has  a  capacity 
of  2500  tons  per  10-hour  day. 

The  fjravel  from  the  ])it  is  delivered  to  the  crushin<r  and  screenin*r 
plant  by  drajjline  bucket.  The  company  owns  its  own  trucks  and  dis- 
tributes its  products  to  Los  Angjeles  and  the  surroundiufr  towns  and 
cities.  Twenty-five  men  are  employed  in  operation  of  pit  and  jilanf. 
Mr.  Brown,  plant  superintendent. 

Stine  and  Ellis,  Rock  Products  Compani/,  W.  L.  Stine  j)residcnt ; 
J.  R.  Ellis,  secretary',  Burbank,  California.  The  i)lant  is  located  at 
Vineland  and  Victory  P>()idevar(l,  Lankershim.  Holdinjrs  c(»mprise  20 
acres.    The  capacity  of  the  plant  is  ?.")()  tons  per  10-hour  day. 

The  material  from  pit  is  delivered  by  drafj^line  two-yard  bucket  to 
crushinfj  and  receivinfr  plant.  The  draofline  is  operated  by  lOO-h.j). 
electric-driven  hoist.  Bunker  capacity  is  300  tons.  Three  men  arc 
employed. 

Union  Rock  Company,  Geor«re  A.  Roarers,  president ;  \l.  K.  Kotrers. 
secretary;  T.  ('.  Ropers,  manager  of  ])lants  and  jiroduction;  H.  O. 
Chenoworth,  general  superintendent.  This  company  owns  (544  acres 
with  949  acres  under  lease  and  controls  2000  acres  additional  for  rock 
excavation. 

The  company  produces  and  distributes  more  crushed  rock,  sand  and 
pravel  than  any  other  com|)any  in  Los  Anpeles  County.  Eipht  plants 
are  under  operation  in  the  county  and  six  of  these  jilants  are  located 
in  the  San  (Jabricl  Valley  and  are  \\\c  Rivas,  Kincaid,  Larpo  and 
I'aldwin  Park  ])lants.  The  company  has  recently  ac(|uired  the  Los 
Anpeles  Rock  and  (Jravel  Company's  |)lant  at  Durbin  aiul  the  Ameri- 
can Rock  and  (Jravel  Company's  plant  at  Claremont,  near  the  San 
liernardino  County  boundary  line.  These  plants  have  a  capacity  of 
;{()00  tons  per  lO-iiour  day  each,  with  the  exception  of  the  lialdwin 
Park  plant  which  has  a  cajiacity  of  5000  tons.  The  company  also 
operates  the  Boidevard  plant,  located  on  the  Tujunpa  wash  in  San 
Fernando  Valley,  with  a  capacity  of  2500  tons.     The  Brush  Canyon 
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Gravel  pit  of  Baldwin  Park  Plant,  of  Union  Rock  Company. 


Baldwin  Park  Plant,  Union  Kock  Company. 
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|)lant  and  (juarry  is  located  on  the  west  slojx*  of  Ihc  Hollywood  ]\roiin- 
laiiis,  2  miles  oast  ol"  Hollywood.  This  i)lant  has  a  capacity  of  2()()() 
tons  per  lO-hour  day.  For  distribution  of  the  rock  products,  Iho  coni- 
l>any  has  estahlished  l:{  hunkers  in  Los  An<roles  district,  each  of  which 
has  a  capacity  of  about  :5()()()  tons  of  material,  \vith  a  combined  storajre 
of  34, ()()()  tons.  The  e(iuii)ment  operated  by  the  company  consists  of 
11  steam  Ioc<miotives,  4  locomotive  cranes,  7  steam  shovels,  and  over 
100  trucks  for  the  delivery  of  rock  jiroduets.  Durin»j  the  year  1924, 
the  i)roduction  of  the  company  was  ;],r)00.()()0  tons,  which  will  be  mate- 
rially increased  this  year  by  the  acipiisition  of  other  plants  mentioned. 

Plants. 

lirush  Canyon  Plant.     This  plant  is  located  on  the  eastern  .slope  of 
Urush  Canvon.  2  miles  east  of  Ilollvwood. 


,'.»i.-  ►  -  -a. 


nnish  Canyon  Qu.Trry,  Union  Rock  Comp.any. 


The  stone  bein^  (piarried  is  a  fine-frrained  crystalline  rock,  which  is 
almut  100  feet  in  width.  It  strikes  north  and  dips  ')(r  west.  The 
(piarry  is  200  feet  wide  by  700  feet  in  lenfrth  and  I.'jO  feet  in  heipht. 
The  broken  rock  is  loaded  in  cars  by  MOB  Bucyrus  shovel,  then  hauled 
by  electric  locomotive  to  crushin<r  plant.  The  material  from  cars  trnes 
into  chute  to  No.  S  Allis-Chalmers  fryratory  crusher,  where  it  is 
crushed  to  pass  3.J"  rinjr.  Product  from  crusher  poes  to  revolvintr 
screen  where  No.  1  product  is  1jd<en  out,  oversize  to  48"  Symonds  di.sc 
crvLsher.  The  product  from  the  Symonds  poes  to  sizing  screens.  Ten 
men  are  em|)loyed  at  quarry  and  fi  men  in  the  plant.  C.  F.  Fredley  is 
]ilant  superintendent. 

Baldwin  Park  Plant.  This  i)lant  is  the  most  modiMii  and  complete 
plant  operated  by  the  I'nion  Rock  Company.  The  j)Ian1  is  located  one 
mile  northeast  of  Baldwin  Park.  It  has  a  capacity  of  MM)  tons  per 
10-hour  dav. 
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The  material  treated  from  the  pit  contains  60%  boulders  and  coarse 
{Travel  with  40%  fine  jrravel  and  sand.  The  pit  is  about  one-quarter  of 
a  mile  wide  by  one-half  mile  in  len'jth  and  65  feet  deep.  Two  steam 
shovels  are  operated  on  di  lie  rent  benches  in  the  pit.  Three  Porter 
20-ton  locomotives  deliver  the  trains  of  {Travel  to  incline  tramway.  The 
cars  are  hoisted  by  electric-driven  hoist  to  top  of  incline  where  they 
are  dumped  over  4"  ofrizzly.  oversize  {roinf?  to  Gates  gyratory  crusher. 
Then  the  crushed  rock  and  gi-avel  passes  to  bin,  from  which  it  is  loaded 
into  two  4-yard  skips,  which  are  hoisted  to  the  top  of  steel  and  concrete 
screening  and  sizing  plant  which  has  a  height  of  126  feet.  Allis- 
Chalmers  200-h.p.  electric-driven  hoist  operates  the  skips.  Secondary 
crashers  consist  of  two  Allis-Chalmei's  10"  gyratory  crushers  and  one 
Symonds  48"  disc  crusher.  The  different  products  go  from  screens  to 
various  compartments  in  the  concrete  bunkers.  ]\Iaterial  from  bunkers 
is  loaded  into  railroad  cars.     Excess  material  is  unloaded  from  cars  to 


Kincaid  !:■ 
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ground  storage  by  Brown  locomotive  crane.  Twenty-eight  men  are 
employed. 

Durbin  Plant.  Tliis  i)lant  has  recently  been  acquired  by  the  Union 
Rock  Company.  It  was  formerly  operated  by  Los  Angeles  Rock  Com- 
j)any  and  is  located  at  Durbin,  on  the  Pacific  Electric  Railway,  2  miles 
west  of  Baldwin  Park.  The  capacity  of  the  plant  is  about  3000  tons  per 
ten-hour  day.     Twenty-five  men  are  employed. 

Kincaid  Plant.  This  plant  is  located  2  miles  west  of  Azusa  on  the 
San  Gabriel  wash. 

The  pit  is  one-half  mile  long  by  1000  feet  in  width  and  80  foet  deep. 
The  gravel  from  pit  contains  75%  boulders  and  coarse  gravel,  with 
25*;;  fine  gravel  and  sand.  The  material  is  loadt^d  into  cars  by  Bucyrus 
steam  .shovel,  which  is  delivered  by  locomotive  lo  foot  of  incline  tram- 
way. The  cars  are  hoisted  over  incline  by  electric-driven  hoist  to  trestle 
above  the  plant.  ^Material  from  cars  goes  over  8"  railroad  iron  grizzly, 
oversize  from  grizzly  to  Xo.  12  Allis-Chalmers  gyratory  crusher.     The 
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product  from  this  crushci-  is  coiivcyt'd  to  No.  10  |;ryratory  crnslu'r. 
Sand  and  <rravrl  and  also  crushed  rock  arc  <dcvatcd  to  scrccnin<r  and 
washing'  i>lant  wlicrc  the  various  products  arc  chissiticd  and  to  the 
(lifTcrcnt  compartments  in  the  bunkei-s.    Twenty  men  are  employed. 

Lartjo  Plant.  It  is  locat^^d  on  the  San  Gabriel  wash,  one  mile  west 
of  Azu.sii.    Capacity  of  the  plant  is  :{()00  tons  i)er  ten-hour  day. 

The  frravel  pit  is  :{()()()  feet  in  len«rth  by  1000  feet  wide  and  75  feet 
in  dei)th.  The  material  carries  7')'!,  boulders  and  coarse  fj:ravel  and 
25^;,'  fine  «?ravel  and  sand.  A  (iO-H  Hucyrus  shovel  with  a  2-yard 
bucket,  loads  the  material  into  train  of  ten  Western  diuup  cars,  each  of 
which  has  a  capacity  of  5  yards.  A  2()-ton  Porter  locomotive  delivers 
the  train  to  incline  tramway  over  which  the  cars  are  lioisted  by 
200-h.p.  electric-driven  hoist  to  j)latform  at  head  of  crushinfr  plant. 
Two  cars  are  lioisted  and  the  material  is  dumi)ed  onto  a  railroad  iron 
{rrizzly,  spaced  6  inches  apart,  the  oversize  troing  to  No.  12  Gates 
gyratory  crusher.  The  crushed  rock  product  and  the  miniLs  6"  sand 
and  gravel  are  elevated  to  two  revolving  .screens,  one  for  crushed  rock, 
the  other  for  sand  and  gravel.  Oversize  from  these  screens  is  retunied 
to  No.  6  ]\IcC'ully  gyratory  crusher.  The  minus  G"  to  3"  material  from 
scalping  screens  goes  to  .^(i"  and  4M"  Symonds  disc  crushers.  The 
l)roduct  is  elevated  to  Gilbert  .system  of  .screen.s  where  the  desired 
j)ro(lucts  of  crushed  rock  and  gravel  are  .segregated. 

This  is  the  oldest  and  the  central  ])lant  of  the  Union  Kock  Company  in 
the  San  Gabriel  Valley.  The  company  nmintains  a  blacksmith  shop 
and  machine  .shop  for  repairs  on  the  ditTerent  plants  in  the  valley. 
At  this  plant  the  l)unker  capacity  is  1000  tons,  with  ground  storage  for 
200,000  tons  of  crushed  rock  products.  Excess  material  from  Kincaid 
plant  is  stored  licre.  A  locomotive  is  used  for  moving  railroad  cars 
and  two  Brown  locomotive  cranes  are  used  for  transferring  material 
from  cars  to  stock  piles.  Twenty-five  men  are  employed.  S.  L.  Yount 
is  plant  superintendent. 

Rivas  Plant.  The  plant  is  located  on  the  west  side  of  the  San 
Gabriel  Kiver,  '.^  miles  west  of  Azusa.  This  is  the  only  gravity  plant 
in  this  area.  It  has  a  ca]iacity  of  :{000  ions  per  ten-hour  day.  The 
gravel  pit  is  one-quarter  of  a  mile  in  length  by  500  feet  wide  and  70 
feet  deep. 

The  material  is  made  up  of  7")'^;  boulders  and  coarse  gravel,  with 
25%  fine  gravel  ami  sand.  The  material  is  excavated  l)y  Bucyrus 
.shovel  and  loaded  into  train ^tf  Western  dump  ears,  each  of  which  has  a 
capacity  of  5  yards.  A  Porter  locomotive  transports  cars  to  incline 
tramway.  A  .'iOO-h.p.  direct -cctnnected.  electrically  driven  hoist  hauls 
up  train  of  two  cars  to  trestle  over  railn»ad  iron  grizzly,  spaced  fi" 
apart.  The  material  is  dumjied  on  grizzly,  oversize  going  to  No.  12 
Allis-f'halmers  gyratory  crusher.  The  crushed  rock  from  lliis  cru.sher 
joins  the  minus  fi"  material  of  sand  and  gravel  and  falls  l)y  gravity 
into  cement  storage  l)in. 

The  material  from  bin  is  loaded  into  two  side-dump  cars,  each  of 
which  lias  a  capacity  of  5  yards.  These  cars  are  hoisted  over  incline 
1200  feet  in  length  to  trjji  of  plant  by  l.'iO-h.p.  «'lcctrically  driven  hoist. 
The  material  is  dumpeil  into  hopper  at  t(»p  (tf  jdant.  from  which  it 
goes  to  scalping  screen.  Tlic  oversize  from  this  screen  goes  to  No.  5 
Gates  gyrat«iry  eruslirr.   where   it    is  crushed   to  pass   4"   ring.      This 
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product  goes  to  48"  Symonds  disc  crusher.  The  crushed  rock  goes  to 
revolving  screen  wliich  produces  the  following  products:  No.  1,  4"; 
No.  2,  21" ;  No.  .3,  15" ;  No.  4,  1  j" ;  No.  5,  i\"  and  dust.  Gravel  and  sand 
from  scalping  screens  go  to  revolving  screen  whicli  produces  tlirec 
grades  of  gi-avel  2V'  to  2";  2"  to  1",  i)ea  gravel  and  sand.  The  revolv- 
ing screens  for  crushed  rock  and  gravel  are  installed  as  parallel  units. 
Oversize  gravel  and  crushed  rock  from  these  screens  go  to  ."56" 
Symonds  disc  crusher.  The  i)roduct  from  this  is  elevated  to  crushed 
rock  screen  and  goes  through  tlie  circuit.  One  thousand  horse  power 
is  required  to  operate  the  plant.  Water  for  gravel  and  sand  washing 
is  ])nmped  from  a  500'  well  by  a  deep-well  turbine  pump.  The  buidvcr 
capacity  is  about  800  tons.    Thirty  men  are  employed. 


I 
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OIL  FIELD   DEVELOPMENT  OPERATIONS. 

By  U.  D.  Bcsii,  State  Oil  jind  Gas  Supervisor. 


From  April  3,  1927,  to  and  including  .lul.v  2, 
to  drill: 


the  following  new  wells  were  reported  as  ready 


Coinpiiny 


Sec. 


Twp. 


Range 


Well  No. 


Field 


FRESNO  COUNTY: 

Standard  Oil  Co 

Potter  &  Esplin 


KERN  COUNTY: 

California-Kentucky  Oil  Co. 

Carneros  Oil  Co 

Carneros  Oil  Co 

Standard  Oil  Co. 

Standard  Oil  Co 


C.  C.  MO.  Co 

C.  C.  M.  O.  Co... 

C.  C.  MO.  Co 

General  Petroleum  Corp... 
General  Petroleum  Corp.-. 
General  Petroleum  Corp... 
General  Petroleum  Corp... 

GeofRo  V.  Getty. 

George  I',  (ietty 

George  V.  Cietty 

Cieorge  F.  Getty. 

(Jeorge  F.  Cietty 

(Jeorge  F.  Cietty 

George  F.  Cietty 

Cieorge  F.  Cietty,  Inc 

Cieorge  F.  Cietty,  Ine 

Cieorge  F.  Cietty,  Ine 

Cieorge  F.  Cietty,  Inc 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co... - 

Standard  Oil  Co , 

Standard  (Jil  Co 

SUndard  Oil  Co. 

Standard  Oil  C>> 

Standard  Oil  Co 

Tarr  it  MeOimb,  Inc. 

Tarr  &  MeC^mb,  Inc 

F.  Ci.  Wagner 

F.  Ci.  Wagner 

Wonder  Co.,  Ltd 

Wonder  O.,  Ltd 

Ozena  Oil  Co 

r   C.  M.  O.  Co. 

Electric  Petroleum  0)rp. . 
Midway  Peerless  Oil  Co... 
North  American  Oil  Cons. 
North  American  Oil  Cons. 

Stjin<lard  Oil  Co 

Staniiard  Oil  Co 

Standard  Oil  Co ... 

Standard  Oil  Co 

Standard  Od  Co 

Standard  ( )d  Co 

The  Vnite«l  Oil  Co. . 
PoBO  Pete  Co 


.Shell  Co 

Pacific  American  Oil  Co.. 
UiUeigh  Oil  Co 


8 
30 
30 
27 
31 

23 
23 
23 
14 
14 
26 
13 
14 
14 
14 
14 
14 
14 
14 
22 
22 
22 
22 
15 
15 
15 
27 
15 
27 
15 
27 
15 
11 
2 
2 
34 
34 
23 
23 
27 
22 
34 
15 
32 
32 
27 
31 
31 
7 
17 

6 
32 

9 
10 

S 


20 
16 


29 
28 
28 
28 
30 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
29 
29 
28 
28 
28 
28 
29 
31 
30 
31 
31 
31 
31 
31 
31 
32 
32 
32 
31 
26 

27 
11 
11 


21 
21 
21 
20 
25 

27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
28 
28 
28 
28 
27 
27 
21 
22 
22 
22 
24 
24 
23 
24 
24 
24 
24 
24 
23 
28 

28 
23 
23 


238 
1 


1 

43 

45 

Bacon  1 

Kern  Co. 

Lease  1        26 

4 

5 

6 

1 

27 

Sill  1 

Young  .'jl    I 

Lehnliardt   '.< 

Ix-luihanlt    10   I 

I>ehnhardt    11 

Ix>hnhardt    12 

I^ehnharilt  20 

Ix-hnhardt   21 

Ix-hnlianlt  J2 

Tegeler  17 

Tegeler    l-V 

Tegeler   10 

Tegeler  22 

5 

6 


8 
8 
9 
11 
10 
Universal  1 
11 
12 


14 

1 

37 

1 

3-X 

10 

11 

4 

28 

29 

r,9 

70 
232 
Mason  5 
Kathryn 

Hyde  1 

Ve.ldcr-Hnll  3 

Akridge  1 

1 


Coalinga 


Belridge 
Belridge 
Belridge 
Belridge 

Elk  Hills 
Kern  Uiver 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
KcTii  River 
Ki-rn  Hiver 
Kern  Hiver 
Kern  Hiver 
Kern  Hiver 
Kern  Hivi-r 
Kern  Hiver 
Kern  River 
Kern  Hiver 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
McKillrick 
Midway 
Midway 
Midway 
Midway 
Midway 
Midway 
Midway 
Midway 
Midwoy 
Midway 
Midway 
Midway 

Ml.  Po«) 
Mt.  PoiM» 
Surwet 
Sunset 
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Company 


Sec.      Twp.     Range  Well  No. 


Field 


KERN  COUNTY— Continued. 

Standard  Oil  Co 

Standard  Oil  Co 

M.  H.  Whittier  Co 

Bomkc  and  Ball 

R.  B.  Jackson  and  J.  F.  Harrison 

Max  L.  Pray 

Elbe  Oil  Land  Development  Co 

Elbe  Oil  Land  Development  Co 

Elbe  Oil  Land  Development  Co 

Elbe  Oil  Land  Development  Co 

Elbe  Oil  Land  Development  Co 

H.  L.  Whiston 


KINGS  COUNTY: 

General  Petroleum  Corp. 

William  Gilbert 

William  Gilbert 

William  Gilbert 


LOS  ANGELES  COUNTY: 

Alanson  Co 

Standard  Oil  Co 


Standard  Oil  Co. 


Standard  Oil  Co.. 
Standard  Oil  Co.. 


Standard  Oil  Co 

California  Petroleum  Corp 

Campbell  Co 

Davis  &  Macmillan  Co 

Delaney  Petroleum  Corp 

Italo  American  Petroleum  Corp.- 

Modoc  Petroleum  Corp 

Shell  Co 


Shell  Co. 


Shell  Co. 


Shell  Co. 


Signal  Syndicate  No.  3. 

Travis  Drilling  Co 

Charles  S.  Florshcim 

Standard  Oil  Co 


Union  Oil  Co 

T.  H.  M.  Aitken 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Fred  A.  Ballin  and  Fred  Erwing 

Bankline  Oil  Co 

H.  J.  Barneson 

H.  J.  Barneson 

California  American  Oil  Co 

California  Eastern  Oil  Co 

California-Eastern  Oil  Co.    

C'alifornia  Ea.stcrn  Oil  Co 

California  Eastern  Oil  Co 

California  Ea.stern  Oil  Co 

California  Eastern  Oil  Co. - . 


1 
12 
36 

1 
18 
18 
18 
18 
20 
20 


26 

20 

4 

28 


18 
17 

17 

17 
16 

16 
19 
29 
19 
29 

19 
19 


12 
11 
11 
29 
29 
29 
28 
28 
28 
28 
28 
27 


19 

4 

29 

4 

1 

2 

2 

2 

31 

2 

3 

.5 

11 

.5 

11 

5 

11 

'y 

11 

.5 

11 

'y 

U 

5 

11 

5 

3 

F, 

3 

a 

3 

5 

3 

5 

3 

a 

3 

5 

3 

5 

3 

.'> 

3 

r> 

3 

a 

23 
23 
24 
20 
20 
20 
29 
29 
29 
29 
29 
29 


12 

12 

12 
12 
12 
12 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 


32 
140 
9 
Larson  1 
1 
2 
2 
3 
4 
5 
6 
1 


Ochsner  2 

Barritt  1 

Barritt  2 

Ogdcn    Akst  1 


Phil  Young,  .Jr.  2 
Baldwin- 

Cienega  43 
Baldwin- 

Cienega  44 
L..'^. Invest.  1  53 
Baldwin- 

Cienoga  62 

Stockcr  11 

Davidson  6 

1 

14 

7 

Italo  4 
Cresson 

Comm.  8 
Cresson 

Comm.  9 
Cresson 

Comm.  10 
Cresson 

Comm.  11 

4 

Travis  1 

1 

Stocker- 

Mcrced  1 

Howard  8 

.\ilkcn  1 

Bryant  9 

Bryant  10 

Bryant   11 

Bryant  22 

Hellman  4 

Hellman   16 

Hellman   17 

2 

Park  1 

Brust  &  Shore  1 

Fueller  1 

1 

Fleming  1 

Ho<lKes-Wilson  1 

.lud.soii  2 

.hiiLsou  3 

•luiLson  4 

Judson   ') 


Sunset 

Sunset 

Sunset 

Temblor 

Temblor 

Temblor 


Inglewood 

Inglewood 

Inglewood 
Inglewood 

Inglewood 
Inglewood 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 
Montobello 

MontebcUo 
Santa  Fe  Springs 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Heal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
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Company 


Sec.      Twp.    lUnce 


Well  No. 


Field 


L(».S  ANC'.EI.ES  COl'XTY- 
Cnlifiiniiii  Emttoni  Oil  Co. 
C'alifoniiii  EiutU-rn  Oil  Co. 
Citlifuriiiit  EiutttTii  Oil  Co. 
CiilifuriiiH  Eiu(t<Tn  Oil  Co. 
Cnliforiiiii  Eiistorn  Oil  Co. 

CBlifornio  Eiwtern  Oil  Co. 
Californin  Eastern  Oil  Co. 


-Cont. 


Coastal  Oil  Co 

E.  I..  Cragcn 

Dili  A  Comstock 

Dill  &  Conistock 

I''ro<l  ICrwinn 

I-'iiiliiiK  &  Walloro 

Fleet  Petroleum  Corp 

(lenernl  IVtroleum  Corp 

CJeneral  I'etroleum  Corp 

tirnenil  IVtroleum  Corp 

Cencrnl  Petroleum  Corp 

CeofRe  F.  (Ictty.  Inc 

(;.<.r(!e  F.  C.etty.  Inc 

CeofKe  F.  Cietty.  Inc 

CJcorne  F.  Getty,  Inc 

Cieorne  F.  Getty.  Inc 

Kdward  B.  Giffen 

Reuben  H.  Horwitr 

Itiilo  American  Petroleum  Corp.. 

I.oftin  Oil  Co 

Loftin  Oil  Co. 

C.  B.  I/>nes 

Marlnnd  Oil  Co 


McAlpine  Petroleum  Co. 


M.  W.  McVey 

M.  W.  McVey 

Leliiii.l  MitrheU 

John  H.  Peacock.  Tni«tce. 
Petroletmi  Securities  Co... 

Petroleum  Securities  Co 

Petroleum  S«'curities  Co.. . 
I'etroleum  .S-euritie«  Co... 
Petroleiun  Securities  Co. .  - 
Petroleum  Securities  Co — 
Petroleum  Securili<M  Co — 
Pelrnleum  S-curities  Co — 
Petroleum  Securiticji  Co — 
Petroleum  Securities  Co... 
Petroleum  S«Turitie«  Co.. . 
Petroleum  Securilioi  Co. .  - 
7Vtr.,lriim  Sprnritii>)>  C 
1  .     (■ 


Petrol. 
Petrol. 


(  ^. 
Co 
Co, 
Co. 
Co. 
Co. 
Co. 
Co. 
Co. 
Ca 
Co. 


3 
3 
3 
3 
3 
4 
3 
35 
3 
3 
3 
3 
3 
3 
3 
3 
.3 

3 
3 
3 
3 
4 
S 
3 
3 
3 
3 
3 
3 
3 
8 
3 


12 
12 
12 
12 
12 

12 
12 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 

12 
12 
12 
12 
12 
12 
13 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 


Judson  6 
.ludKon  7 
JuiUoii  S 
Judiion  It 
Layden- 

I.4inipdoD  I 
Parr  1 
Raymond  & 

Larsen  1 

3 

I 

1 

2 

1 

1 

11 

Counts  1 

Hemphill  1 

W.  &  W.   1 

Wftsem   10 

S   B.  10 

8   B.   11 

S.  B.   12 

S.  B.   13 

S.  B.  14 

Alamitos  1 

1 

lUlo  20 

Loftin  1 

Outpost  1 

Jones  1 

McGrath  A 

Selover  6 
McAlpine 

Alamitos  1 

Alamitos  1 

Alamitos  2 

1 

1 

Bott   1 

Breig   1 

Brice  1 

BriM<n(line  1 

Bryant   1 

Bryant  2 

Bryant  3 

Bryant   4 

Br.vant  5- A 

Br>-nnt  0-A 

Bryant  7-A 

Bryant  1-B 

Bryant  2-B 

Dexter  1 

Dotnon  1 

Evans  Foe  1 

Cticck  I 

Heller  1 

Horwitf  1 

James  1 

Kellas   1 

Kindiic   1 

I,iel>crmBn   I 

Marrjuis   1 

Murphy   1 

Murphy  2 

.N'aptoi  6 

NapUa  7 

Nicholaon  I 


Se-al  Beach 
Seal  Beach 
Seal  Beach 
Seul  BcHch 

Seal  Beech 
Seal  Beach 

Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Bcirh 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 

Seal  Beach 

Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seat  Beach 
Seal  B<>ach 
Seal  Beach 
Seal  Iteach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Scnl  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
8m1  Beach 
Seal  Bcjtch 
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OIL   FIELD   DEVELOPMENT  OPERATIONS— Continued. 


Company 


Sec.      Twp.     Range  Well  No. 


Field 


l(t.S  ANGELES  COUNTY- 
I'ctroleum  Securities  Co.. 
I'efroleuni  Securities  Co... 
I'etrolcum  Securities  Co... 
I'ctroleum  Securities  Co. . 
IVtroleum  Securities  Co... 
Petroleum  Securities  Co.. 
Petroleum  Securities  Co.. 
Petroleum  Securities  Co.. 
W.  M.  Richmond 


-Cont. 


Ring  Petroleum  Corp 

Frol  W.  RoberU 

St.indard  Oil  Co 

SUmdard  Oil  Co 

Union  Drilling  &  Petroleum  Co. . 
Union  Drilling  &  Petroleum  Co.. 

Fred  A.  Walker 

Warren  and  Macrate 


J.  G.  Wheeler 

White  Eagle  Petroleum  Co. . . 
White  Eagle  Petroleum  Co... 
White  Eagle  Petroleum  Co... 

White  Eagle  Petroleum  Co 

White  Eagle  Petroleum  Co... 

White  Smith.son  Oil  Co 

C.  C.  NLO.  Co 

C.  C.  M.  O.  Co „. 

C.  C.  M.  O.  Co 

C.  C.  MO.  Co 

J.  E.  O'Donnell 

.Vssociated  Oil  Co 

George  F.  Getty,  Inc 

Joseph  Hummel 

R.  W.  and  Geo.  H.  Jackson  . 


McCoy-Thomason  Drilling  Co. 

Shell  Co 

Southwe-st  Petroleum  Co 

Standard  Oil  Co 


MERCED  COUNTY; 
John  E.  Faber 


U5ANGE  COUNTY: 

Urea  Canon  Oil  Co 

Chicksan  Oil  Co 

General  Petroleum  Corp 

Herndon  &  Hunter 

Holly  Development  Co 

Angclus  Petroleum  Co 

California  Petroleum  Corp.. 

C/'alnan  Petroleum  Co.. 

Colonial  Oil  Co 

E.  E.  Combs 

E.  L.  Crngen 

Crudoil  Co 

Crudoil  Co 

J.  E.  Hall 

J.  E.  Hall 

J.  E.  Hall. 

J.  E.  Hall. 

Hart  &  Collins 

C.  L.  Hussey 

James  &  Price 

Kohlbu.sh  &  Johnston,  Inc.. 

Loftin  Oil  Co 

Merritt  Annex  Oil  Co 


3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
4 
3 

3 
3 
3 
3 
3 
3 
3 
17 
17 
8 
10 
7 
2 
26 
11 
8 

27 
4 
4 

36 


19 


12 
12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
14 
14 
14 
14 
13 
14 
12 
14 
14 

16 
15 
13 
15 


1 

3 

10 

19 

3 

0 

19 

3 

9 

19 

3 

9 

20 

3 

9 

10 

6 

11 

28 

5 

11 

36 

5 

11 

10 

6 

11 

10 

6 

11 

10 

6 

11 

10 

6 

11 

10 

6 

11 

10 

6 

11 

10 

0 

11 

10 

6 

U 

10 

6 

11 

10 

6 

11 

10 

6 

11 

10 

6 

U 

10 

6 

11 

10 

6 

11 

27 

5 

11 

Parr-Person  1 

Parr-Person  2 

Parr-Person  3 

Parr-Person  4 

Thurston  1 

Wahl  1 

Williams  1 

Williams  2 

Richmond- 

Summy  1 

10 

Alamitos  1 

San  Gabriel  13 

San  Gabriel   14 

Burge  1 

Smeeton  1 

Byrne  1 

Warren  & 

Macrate  1 

1 

1 

2 

3 

4 

5 

Aluiiiitos   1 

Del  Amo  71 

Del  Amo  76 

Del  Amo  90 

Torrance  90 

O'Donnell  58 

Johnson  1 

Marland  1 

1 

Jackson- 

Leuzinger  1 

1 

Mission  1 

Ramsaur  1 

Marblehead  1 


42 

Mathis  1 

Wallop  1 

Horndon  2 

Barnctt   1 

Porter   1 

Buck  4 

1 

2 

8 

1 

14 

16 

2 

3 

4 

5 

1 

1 

Bolton  1 

Wold  1 

Cain   1 

Lindner  1 


Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 

Seal  Beach 
Seal  Beach 
Seal  Beacli 
Seal  Beach 
Seal  Beach 
Seal  Beadi 
Seal  Beach 
Seal  Beach 

Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Torrance 
Torrance 
Torrance 
Torrance 
Torrance 


Brca  Olinda 
Coyote  Hills 
Coyote  Hills 
Coyote  Hills 
Coyote  Hills 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Bcacli 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
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Company 


Sec.      Twp.    Rutge         Well  No. 


Field 


OltANGE  COUNTY— Continued. 

John  J.  MuUin 

I'ucilic  Cou*t  Oil  Co 

IVtrolcuni  S'<-uritio8  Co 

Fro<l  W.  KoberU 

W.  W.  Stabler 

Slniulunl  Oil  Co 

StHndnrcl  Oil  Co. 

Sfandurd  Oil  Co 

.'^tandurd  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Superior  Oil  Co 

Superior  Oil  Co 

Superior  Oil  Co 

To  WIS  HoldinK  Co 

W.  H.  Thompson. 

Treat  IVtrolcuni  Corp 

Frances  H.  I'pnian 

Welliniffon  Od  Co 

World  Petroleum  Corp 


World  Petroleum  Corp.. 


.4a.soriated  Oil  Co , 

California  Petroleum  Corp... 
California  Petroleum  Corp... 
California  Petroleum  Corp... 
California  Petroleum  Corp.. . 


General  Petroleum  Corp. 
General  Petroleum  Corp. 

Geornr  W.  John.tnn 

NuKont  Drilling  Co 

Shell  Co 

Signal  S.vndieate  No.  4... 
Standard  Oil  Co 


Standard  Oil  Co. 
Standard  Oil  Co. 
Standard  Oil  Co. 


I'nion  Oil  Co.. 
I'nion  Oil  Co.. 
Union  Oil  Co.. 


O.  K.  Carr 

Standanl  Oil  Co. . 
Tower  and  Olsen. 


HIVKUSIOE  COUNTY: 
Hemet  Petroleum  Corp. 


SAN  HENITO  COUNTY: 
Ilonieatake  Oil  Co 


SAN  BERNARDINO  COUNTY: 

I.amona  Oil  Awa 

Summit  Oil  Co 


SAN  LUIS  OBISPO  COUNTY: 

San  Luis  8.vndirat« 

Truj>tce»  Well 


SANTA  BARBARA  COUNTY: 

Palmer  Union  Oil  Co 

I'almer  Uni<m  Oil  Co. ... 

Miley  Oil  Co 

BarnjMlnll  I  Ml  Co . . . . 


33 
32 
33 
33 
34 

33 
33 
27 
27 
31 
33 
34 

34 
34 
27 


33 
33 
34 

13 
17 
3 


21 
20 


25 


30 

30 

3 

M 


31 
32 


32 
32 
2fl 
30 


Nevada  3 

2 

MilU  1 

H.  B.  5 

-McClure  1 

P.  E.  8 

P  E.  9 

P.  E.   10 

P  E.  11 

P.  E.   12 

P.  E.  13 

Berry   1 

Grove*   1 

Ruby  Jonea  I 

4 

Thompson  2 

1 

IIe<la  1 

3 

Mathews  & 

Berman  5 
Matheivs  A 

Berman  6 

Kammerer  6 

Bradford  6 

Heartwell  2 

Krug  9 

Richfield 

Cons.  15 
Pedeco  1 
Pedeco  2 
Swain  1 
2 

Pet<T  J.  Alice   1 
6 
Son-Crail- 

Locke  1 

L.  \'ejar  1 

L.  Vejar  2 

Yorba  Linda 

Water  Co.    I 

Stern  9 

Stern   10 

Yorba  I  jodn 

Group  13 

1 

Zaiser-Brelje     1 

1 


Viiio  1 
1 


Slendel  12-A 

Stendcl  13-A 

GoleU  1-A 

Edwanls   1 


Huntinxton 
Huntington 
Iluntiiiffton 
Huntington 
Huntingtun 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 


Beach 

Beach 

Beach 

Beach 

Beach 

Beach 

Beach 

Beach 

Bcjich 

Beach 

Beach 

Beach 

Beach 

Beach 

Beach 

Beach 

Bench 

p.  ,. 

P.  ,.  !, 


Huntington  Beach 

Huntington  Beach 

Richfield 

Richfield 

Richfield 

Richfield 

Richfield 

Richficlrl 
Richfiel.l 
Richfield 
Richfield 
Richfield 
Richfield 

Richfield 
Richfield 
Richfield 

Richfield 
Richfield 
Richfiel.l 

Richfidd 


Arroyo  Grmnde 


Cat  Canyon 
Cat  Canyon 
Ctolela 
(;olcta 
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OIL   FIELD   DEVELOPMENT  OPERATIONS— Continued. 


Company 


Sec. 

Twp. 

Range 

1 

4 

20 

1 

4 

29 

.3 

4 

29 

.■J6 

.5 

31 

■.i 

4 

29 

3 

4 

29 

4 

4 

29 

3 

4 

29 

4 

26 

.. 

4 

26 

4 

26 

4 

26 

4 

26 

-- 

4 

26 

31 

11 

4 

8 

9 

1 

17 

7 

1 

22 

7 

1 

14 

5 

7 

13 

21 

26 

17 

4 

18 

25 

4 

22 

5 

4 

19 

18 

3 

20 

22 

3 

23 

27 

3 

23 

23 

3 

23 

8 

3 

24 

17 

3 

24 

21 

3 

23 

28 

3 

23 

28 

3 

23 

Field 


SANTA  BARBARA  CX)UNTY— Cont 

Berry  Oil  Co.. 

Berry  Oil  Co 

C'lilifornia  Eastern  Oil  Co 

(Jrahani-I^ftu.s  Oil  Co 

Miley  OilCo.. 

Milcy  OilCo 

Miley  Oil  Co 

Levi  Smith 

Smith  &  Barmore 

Smith  &  Barmore 

Smith  &  Barmore 

Smith  &  Barmore 

Smith  &  Barmore 

Smith  iSc  Barmore 

-\NTA  CLARA  COUNTY: 

Continental  Oil  Co 

\V.  H.  LinKenfcltcr 

-|>I.ANO  COUNTY: 

1 1 .  Rambkc 

1 1 .  Ranibke 

-  iN'OMA  COUNTY: 
Shell  Co 

11  I.ARE  COUNTY: 
A.  Otis  Bireh 

\  lO.NTlRA  COUNTY: 

S:iiita  Fe  Petroleum  Co 

Wheeler  Canon  Oil  Co 

Little  .Sewpc  Economic  Oil  Corp 

Oak  Ridge  Oil  Co.. 

A8.soeiate<l  Oil  Co 

A8Soeiate<l  Oil  Co 

Assoeiate<l  Oil  Co 

C.  C.  .M.  O.  Co 

C.  C.  M.  O.  Co.... 

MeBridc  &  Rogers 

Shell  Co 

Shell  Co 


Cavalletto  1 

Palmetto  1 

Doty  1 

1 

C.oleta  4 

Goleta  5 

Cioleta  7 

2-A 


lolmorini  1 


Baker  1 


Flei.sher  1 

17 

Dixie  4 

Willard  22 

Hartman   10 

Lloyd  r,l 

MeCionigle  4 

1 

State  1 

Ventura  1 

Edison  17 

Edison  18 


Goleta 

Goleta 

Goleta 

Goleta 

Goleta 

Goleta 

Goleta 

Goleta 

Summerland 

Sunmierland 

Summerland 

Summerland 

Summerland 

Summerland 


Sargent 


Piru 

Santa  Paula 

Sespc 

South  Mountain 

\x>ntura 

\'entura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 
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SPECIAL  ARTICLES. 


Detailed  technical  reports  on  special  subjects,  the  result  of  research 
work  or  extended  field  investinrations,  will  continue  to  be  issued  as 
separate  bulletins  by  the  Bureau,  as  has  been  the  custom  in  the  past. 

Shorter  and  less  elaborate  technical  papers  and  articles  by  members 
of  the  staff  and  others  are  published  in  each  number  of  'Mining  in 
California.' 

These  special  articles  cover  a  wide  range  of  subjects,  botli  of  historical 
and  current  interest;  descriptions  of  new  processes,  or  niotallurgical 
and  industrial  plants,  new  mineral  occurrences,  and  interesting  geolog- 
ical formations,  as  well  as  articles  intended  to  suj)jily  practical  and 
timely  information  on  the  problems  of  tli(>  prospector  and  miner,  such 
as  the  text  of  new  laws  and  official  regulations  and  notices  affecting 
the  mineral  industry. 


The  law  governing  the  licensing  of  dealers  in  g(tld-silver  ores  and 
bullion  which  originally  became  eflfective  Jvdy  24,  192."),  was  revised 
and  amended  at  the  forty-seventh  session  of  ihe  legislature,  in  ]!)27. 
The  text  of  the  amended  act  now  in  force,  conniioiily  known  as  llic 
High  Grade  Law,  is  given  herewith : 

ORE  BUYERS  LICENSE  ACT, 

commonly  referred  to  as 

"THE  HIGH  GRADE  LAW.  " 

Chapter -70,  Statutes  1925,  Amended  1927. 

An  act  to  provide  for  the  regulation,  control  and  licensing  of  any 
])erson.  firm  or  corporation,  <'ngaged  in  the  business  of  milling,  .sampling, 
concentrating,  reducing,  refining.  ])urcliasing  or  receiving  for  sale  ores, 
concentrates,  or  amalgams,  beai-ing  gold  or  silver,  gold  dust,  silver  or 
gold  bullion,  nuggets  or  speeimens;  to  provide  rules  and  regulations 
therefor;  and  to  provide  iicnnltics  for  the  violation  of  llie  provisions 
of  this  act. 

Skction  1.  Ilerfafler  it  shall  be  unlawful  for  any  pc^nson.  firm,  asso- 
ciation or  cor|)oration  without  first  ])ro('uring  the  liernse  herein  provided 
for,  to  engage  in  the  business  of  milling,  sampling,  eoneentrating.  reduc- 
ing, refining,  ])urc-hasing  or  receiving  for  sale  ores,  eoneentrates,  or 
amalgams  bearing  gold  or  silver,  gold  dust,  gold  or  silver  bullion, 
nuggets  or  speeimens.  Every  iier.son,  firm,  a-ssociation,  or  eor|)oratioii 
cngagt'd  in  sueh  business  shall  pay  a  license  tax  of  twenty-five  dollars 
per  annum  to  the  State  of  California.  No  license  sluill  be  granted  to  any 
person,  firm  or  association  uidess  sueh  person  and  the  members  of  such 
firm  or  as.soeiation  shall  l)e  bona  fide  residents  of  the  State  of  California, 
and  no  Iicen.se  shall  be  granted  to  any  joint  stock  company  or  corpora- 
tion organized  under  the  laws  of  any  other  state  or  foreign  country 
unless  such  company  or  corporation  has  eomjjlied  with  all  the  laws  of 
this  state  relating  to  the  (pialifieations  of  foreign  e(trporations  to  do 
business  in  this  state;  provuhd,  that  this  section  shall  not  be  con.strucd 
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as  requiring  a  licensee  for  any  mill,  samplor,  coiK'onl ration  or  reduction 
plant  used  exclusively  hy  llio  owuci-  in  sani|)linf::,  niilliufi:,  reducing  or 
concentratin<;f  ores  produced  by  such  owner. 

Sec.  2.  The  application  for  license  to  carry  on  such  business  must 
be  made  to  the  slate  minoralofjist  of  the  State  of  California,  and  shall 
contain  the  full  names  and  addresses  of  applicants,  if  natural  persons, 
and  in  the  case  of  firms  and  associations  the  full  names  and  addresses 
of  the  members  thereof,  and  in  the  ca.se  of  corporations,  the  full  names 
and  addresses  of  the  officers  and  directors  thereof,  and  the  place  or 
jilaces  where  such  business  is  to  be  carried  on.  Such  application  shall 
be  sworn  to  by  the  ])erson  making?  it.  Every  license  granted  shall  date 
from  the  first  day  of  the  montli  in  wliich  it  is  issued  and  expire  on  the 
thirty-first  day  of  the  following  December,  and  such  license  or  copies 
thereof  shall  be  kept  conspicuously  displayed  in  the  place  or  places  of 
business  of  the  licensee  within  the  State  of  California.  Every  applica- 
tion shall  be  filed  not  less  than  thirty  days  prior  to  the  granting  of  such 
license,  and  notice  of  the  filing  of  such  application  shall  be  posted  in 
the  office  of  said  state  mineralogist  and  be  i)\d)lished  at  the  cost  of  the 
applicant  once  a  week  for  three  successive  weeks  in  a  ncAvspaper  pub- 
lished in  the  county  or  counties  where  such  business  is  to  be  carried  on. 
Protest  may  be  made  by  any  person  to  the  issuing  of  such  license,  and 
when  such  protests  are  filed  with  the  state  mineralogist,  the  latter  shall 
give  notice  of  and  hold  a  public  hearing  upon  said  protest  before  issuing 
such  license.  The  said  state  mineralogist  shall  have  the  power  to  reject 
any  application  or  license  after  a  hearing  upon  such  protest  as  afore- 
said, and  he  shall  also  have  power  to  revoke  any  license  for  failure  on  the 
|)art  of  the  licensee  to  observe  this  act  or  any  part  thereof,  or  when  the 
licensee  shall  have  violated  the  i)rovision  or  provisions  of  any  law  of 
the  State  of  California  relating  to  ore  buj'ing  or  of  any  law  of  said  state 
i-elating  to  larceny  or  receiving  stolen  property;  provided,  that  no 
license  shall  be  revoked  except  upon  written  charges  filed  by  tAvo  or  more 
reputable  persons  as  accusers,  sjjccifying  the  violations  of  law  for  which 
revocation  is  sought,  and  after  a  public  hearing  as  in  case  of  protests 
against  the  granting  of  licenses.  An  application  for  a  review  of  any 
order  granting,  refusing,  or  revoking,  a  license  made  by  the  state  miner- 
alogist under  this  act,  may  be  made  to  the  superior  court  in  and  for  the 
county  wliere  the  aggrieved  parties  reside,  b}^  any  person  or  persons  who 
may  feel  aggrieved  b}'  such  order  and  whose  name  or  names  appear  in 
the  record  of  the  ])roeee(lings  before  the  .state  mineralogist  as  a  licensee, 
ap])licant  for  license,  protestant,  or  accuser,  by  lodging  in  the  office  of 
the  clerk  of  said  court  a  certified  copy  of  the  transcript  of  the  proceed- 
ings before  the  state  mineralogist,  including  copies  of  all  ])apers  filed 
therein.  The  transcript  shall  be  accompanied  by  a  short  jjctition  naming 
the  person  or  persons  ai)plying  for  the  review  as  plaintiff  or  plaintiffs 
and  the  state  mineralogist  as  defendant,  and  praying  for  a  review  of  the 
order. 

Witliin  ten  days  after  lodging  such  application  the  party  or  parties 
applying  for  the  review  shall  .serve  notice  of  its  pendency  ui)on  the  state 
mineralogist,  in  writing,  and  if  the  review  be  of  an  order  granting  a 
license  or  refusing  to  revoke  a  license,  .such  notice  shall  also  be  served 
upon  the  person  to  whom  the  license  was  thereby  granted  or  whose 
license  was  thereby  permitted  to  remain  in  force. 
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Sueh  notice  may  ho  served  by  personal  delivery  or  by  registered  mail, 
and  proof  of  serviee  shall  he  made  to  the  satisfaction  of  the  eonrt  if  not 
admitted.  Xo  review  shall  he  allowed  nidess  taken  within  thirty  days 
after  entry  of  the  order.  The  said  court  shall  try  all  sueh  reviews  xi]Hm 
the  tran.script.  and  such  evidence  as  may  ho  offered  aiul  admitted.  Wlien 
the  court  has  finally  determined  any  such  i>roceeding,  it  shall  forthwith 
cau.se  its  order  in  the  premises  to  be  certified  to  tlie  state  mineralogist. 
The  costs  in  such  review  shall  be  awarded  at  the  discretion  of  the  court, 
and  if  any  costs  are  awarded  against  the  state  mineralogist,  the  same 
shall  he  paid  out  of  funds  arising  from  the  payment  of  license  fees  under 
this  act.  When  a  review  is  ha(l.  as  herein  provided,  of  an  order  of  the 
state  mineralogist  revoking  a  license,  such  review  shall  operate  as  a 
.stay  upon  such  order. 

For  the  making  of  the  transcript  herein  provided  for,  the  state 
mineralogist  shall  collect  from  the  j)erson  or  ])ersons  ordering  the  same, 
twenty-five  cents  per  folio  of  one  hundred  words,  and  twenty-five  cents 
for  certifying  the  same. 

The  sui)erior  court  in  and  for  the  county  or  city  and  county  in  which 
the  aggrieved  ])arty  or  parties  reside  shall  have  the  right  and  juris- 
diction to  review  the  action  of  the  state  mineralogist  in  granting,  refus- 
ing, or  revoking  a  license. 

Sec.  3.  Each  application  shall  be  accompanied  by  a  bond  to  be 
approved  by  the  .said  state  mineralogist  to  the  peojile  of  the  State  of 
California  in  the  i)enal  sum  of  three  thousand  dollai-s  (i^^.OOO),  with 
two  or  more  sufTieient  sureties  or  by  a  surety  company  duly  authorized 
to  do  business  in  this  state,  and  conditioned  that  the  obligor  will  not 
violate  any  law  applicable  to  such  business.  If  any  person  shall  be 
aggrieved  by  the  mi.sconduet  of  any  such  licensee  through  his  violation 
of  any  law  relating  to  such  business,  and  shall  recover  a  judgment 
therefor,  such  person  may,  after  a  return  unsatisfied  in  whole  or  in 
part  of  any  execution  issued  ujion  .said  judgment,  maintain  an  action 
in  his  own  name  upon  such  bond  lierein  required  in  any  court  of  com- 
l)etent  jurisdiction.  The  state  mineralogist  shall  furnish  to  any  one 
a|)|)lying  therefor  a  certified  co\)y  of  any  such  bond  filed  with  him,  upon 
the  |)ayment  of  a  fee  of  twenty-five  cents,  and  sueh  certified  copy  shall 
be  prima  facie  evidence  in  any  court  that  sueh  bond  was  duly  executed 
and  delivered  In'  each  jierson  whose  name  appears  thereon.  Said  bond 
shall  be  renewed  and  refiled  ])rior  to  the  date  of  its  expiration,  or  the 
licensee  shall,  within  thirty  days  thereafter,  cea.se  doijig  business,  and 
his  license  shall  be  revoked  by  said  state  mineralogist;  but  .s<'iid  bond 
until  renewed  and  refiled,  shall  remain  in  full  force  .and  effect  for  a 
period  of  three  years  from  the  time  of  approval  thereof  by  the  state 
mineralogist. 

Sec.  4.  Everj'  person,  firm.  a.s.sociation  or  corporation,  carrying  on 
.such  busines.s.  shall  kee])  and  jtreserve  a  bo(»k  in  which  shall  be  entered 
at  the  time  of  the  delivery  of  any  ores,  coiu-enl rates  or  amalgam.s,  bear- 
ing gold  or  silver,  gold  dust,  gold  or  silver  bullion,  nuggets  or  specimens: 

First — The  name  of  the  party  on  who.se  behalf  such  ores,  concentrates, 
gold  dust,  gold  or  silver  bullion,  nuggets  or  specimens  are  delivered; 

Second — The  weight,  or  amount,  and  a  short  description  of  each  lot 
thereof; 
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Third — Tlie  name  and  location  of  the  mine  or  claim  from  which  it 
shall  be  staled  that  tlie  same  has  been  mined  or  procured  ; 

Fourth — The  name  of  the  party  delivering  the  same; 

Fifth — The  date  of  delivery;  and 

Sixth — Whether  the  party  making:  the  delivery  is  a  lessee,  superin- 
tendent, foreman,  or  workman  in  such  mine. 

Sucli  book  shall  be  open  for  inspection  to  the  state  mineralogist, 
his  deputies,  officers,  and  agents,  on  every  day  except  Sundays  and  legal 
holidays,  between  the  hours  of  nine  o'clock  in  the  forenoon  and  five 
o'clock  in  the  afternoon.  If  any  person,  on  his  own  behalf  or  being  duly 
authorized  thereunto  by  another,  shall  make  and  file  with  the  said  state 
mineralogist  an  affidavit  stating  that  to  his  best  knowledge  and  belief  he 
or  his  principals,  as  the  case  maj^  be,  has,  within  the  three  months  next 
preceding  the  filing  of  such  affidavit,  sustained  a  loss  of  any  of  the  above 
described  proj^erty,  by  theft  or  trespass,  and  that  he  believes  that  such 
property  was  delivered  to  a  licensee  under  this  act,  naming  such  licensee, 
the  state  mineralogist  shall  forthwith  issue  a  permit  to  such  person  to 
examine  the  book  kept  by  such  licensee  under  this  act;  and  upon  the 
presentation  of  such  permit  to  such  licensee,  such  person  shall  have  the 
right  to  inspect  and  examine  the  entries  made  in  said  book  during  said 
period  of  three  months,  on  the  same  terms  and  conditions  as  the  state 
mineralogist. 

Sec.  4a.  The  state  mineralogist  sliall  iireseribe  tlie  foi-m  and  contents 
of  all  reports  in  order  to  comply  with  section  4  of  this  act  and  it  shall 
be  the  duty  of  every  person,  firm,  as.sociation  or  corporation  to  file 
niontlily  with  the  state  mineralogist  a  report  of  all  purchases  made 
under  the  provisions  of  this  act.  Any  licensee  who  shall  fail  or  refuse 
to  comply  with  the  provisions  of  this  act  shall  be  deemed  guilty  of  a 
misdemeanor. 

Sec.  5.  Any  licensee  under  this  act  who  shall  fail,  or  neglect  or 
refuse  to  keep  and  preserve  the  book  herein  provided  for,  shall  forfeit 
his  license  and  shall  in  addition,  upon  conviction,  be  liable  to  the  penal- 
ties provided  in  .section  8  of  this  act.  Any  licensee  or  other  person  who 
shall  knowingly  make  any  false  entries  upon  such  book,  or  knowingly 
enter  or  cau.se  to  be  entered  upon  the  same  any  false  or  fictitious  names, 
shall  upon  conviction,  be  liable  to  the  penalties  provided  in  section  8  of 
this  act.  Any  licensee  who  shall  refuse  to  permit  any  person  duly 
authorized  as  herein  provided  to  inspect  said  book  or  the  entries  therein, 
shall,  on  conviction,  be  liable  to  the  penalties  provided  for  a  violation 
of  this  act  and  shall  forfeit  his  license. 

Sec.  6.  Any  i)erson  who  shall  knowingly  make  any  false  statements 
concerning  any  of  the  facts  required  to  be  stated  in  section  4  of  this 
act  shall  be  guilty  of  a  misdemeanor. 

Sec.  7.  Complaints  against  any  licensee  or  apjilicant  shall  be  made 
in  writing  to  said  state  mineralogist,  and  reasonable  notice  thereof,  not 
less  than  three  days,  .shall  be  given  to  said  licensee  or  applicant  by  serv- 
ing upon  him  a  copy  of  .such  com])laint,  and  a  hearing  shall  be  had 
before  the  said  state  mineralogist  within  one  week  from  the  date  of 
the  filing  of  the  complaint,  and  no  adjournment  shall  be  taken  for 
longer  than  one  week.  A  dail)'  calendar  shall  be  kept  of  all  hearings 
by  said  state  mineralogist,  which  sliall  be  po.sted  in  a  conspicuous  place 
in  his  ])ublic  office  for  at  least  three  days  before  the  date  of  such  hearing. 


:<;'<; 
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Tlu'  said  state  iiiin('raI<i<.Mst  shall  keep  a  record  of  all  such  complaints 
and  licarinjrs.  and  may  refuse  to  issue  and  shall  suspend  or  revoke  any 
license  for  any  trood  cause  shown,  within  the  meaninjr  and  jiurpose  of 
this  act;  and  when  it  is  shown  that  any  licensee  or  applicant  umler  this 
act,  either  hefoi-e  or  after  conviction,  is  t;uilty  of  any  conduct  in  violation 
of  this  or  any  law  relatinjr  to  such  business,  it  shall  be  the  duty  of  the 
said  state  mineralojrist  of  the  State  of  California  to  suspend,  revoke  or 
reject  the  license  of  such  licensee  or  applicant,  but  notice  of  the  i)ro- 
posed  action  shall  be  presented  to  and  reasonable  opjiortunity  shall  be 
given  licensee  or  applicant  to  be  heard  in  his  defense.  Whenever  for 
any  reason  such  license  is  revoked,  said  state  mineralojrist  shall  not  issue 
another  license  to  said  licensee  until  the  exj>iration  of  at  least  one  year 
from  the  date  of  revocation  of  such  license.  The  state  mineraloj,'ist 
shall  decide  all  matters  sid)mitted  to  him  within  tliirty  days  from  the 
time  he  takes  them  under  advi.sement. 

Skc.  S.  Any  violation  of  sections  1,  4,  4(i  and  .")  of  this  act  shall  be 
punishable  by  a  fine  of  not  less  than  one  hundred  dollars  and  not  more 
tlian  one  thousand  dollars,  or  by  imj)risonment  in  the  county  jail  for  not 
less  than  thirty  days  nor  more  than  si.x  months,  or  both  such  fine  and 
im|)risonment.  The  state  mineralojji.st  shall  notify  the  district  attorney 
of  the  county  in  wliidi  the  offen.se  occurs  of  such  violation,  and  the  said 
district  attorney  shall  institute  criminal  proceediufrs  for  the  enforce- 
ment of  this  act  before  any  court  of  competent  juri.sdiction. 

Sec.  9.  The  exjjenses  of  the  state  mineralo^j-ist  arisinp:  out  of  this  act 
shall  be  defrayed  out  of  the  moneys  i)aid  in  from  time  to  time  for 
licenses  issued  hei'i'under.  Any  balance  i-emaininfjr  in  the  hands  of  said 
state  mineralo<rist  on  the  thirty-first  day  of  December  of  each  year, 
derived  thron^di  this  act  shall  l)e  turned  over  to  the  jreneral  fund  of 
the  state. 

Sec.  10.  Should  the  duties  of  the  .state  mineralofrist  be  transferred  to 
a  director  or  dei)artment  of  mines  and  mineral  resources,  all  of  the 
powers,  rifrhts.  duties  and  responsibilities  of  the  state  mineralogist 
l)rovided  in  this  act  shall  be  thereby  transferred  to  such  director  or 
department  of  mines  and  mineral  resources. 

Sec.  11.  If  any  section,  sentence,  clause  or  jihra.se  of  this  act  is  for 
any  reason  held  to  be  un<*onstitutional,  such  decision  shall  not  affect 
the  validity  of  the  renuiininjr  |)ortions  of  this  act.  The  legislature 
hereby  declares  that  it  would  have  j)a.ssed  this  act  and  each  sentence, 
clau.se  and  ]>hrase  thereof,  irrespective  of  the  fact  that  any  one  or  more 
of  the  .sections,  sentences,  clauses  or  phrases  be  declared  unconstitutional. 
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ADMINISTRATIVE  DIVISION. 

Walter  W.  Bradlky,  Deputy  State  Mineralogist. 
Personnel. 

TluTt'  have  beiMi  no  cliaii^os  of  personnel  to  be  noted  (hiring  the  past 
quarter. 

New   Publications. 

l)urin<;  the  (piarterly  period  covered  by  this  issue,  the  following; 
Bureau  publications  have  been  made  available  for  di.stributiou  : 

Mining  in  California  (<nirtrtorly ),  January,  1927.  being  Chapter  1  of  State  Mineralo- 
gist's ReDort  XXIII.  Price  2.5  cents.  Tliis  cliaoter  contains  reuorts  on  the 
mineral  resources  of  Contra  Costa  County  and  of  Santa  Catalina  Island  ;  also  a 
reprint  of  the  report  of  the  Hydraulic  Mining  Commission   (including  the  map). 

Summ.ary  of  Operations.  California  Oil  Fields:  Vol.  12,  No.  6.  December,  1926,  and 
Nos.  7  and  S,  Janu.ary  and  Febriiar.v,  1927,  respectivel.v. 

Commercial  Mineral  Notes:  Nos.  .50,  51.  .52.  May-.July  (incl).  These  'notes'  carry 
the  list  of  "mineral  deposits  wantinl'  and  "minerals  for  sale'  issued  in  tlie  form 
of  a  mimeograplied  sheet  monthly.  It  is  mailed  free  to  those  on  tlie  mailing 
list  for  'Mining  in  California.' 

Mails  and   Files. 

The  Bureau  maintains,  in  addition  to  its  correspondence  files  and  the 
library,  a  mine  file  -whicli  includes  orij;inal  rei)orts  on  the  various  mines 
and  mineral  i)roperties  of  all  kinds  in  California. 

Durinjr  the  i)eriod  covered  by  this  (piarterly  report,  tliere  were  1545 
letters  received  and  answered  at  the  San  Francisco  office  alone,  coverinjj; 
almost  every  ])hase  of  prospectino",  minin<>',  and  deveiopino-  mineral 
deposits,  reduction  problems,  markctino'  of  refined  products,  and  minino' 
law. 


.lOjS  KKrilKT    OF    STATi:    .M INKKALOGIST. 

DIVISION  OF  MINERALS  AND  STATISTICS. 

Statistics,  Museum,  Laboratory. 

Walter  W.  Bradi-ev,  Dejjuty  State  Mlneralogrist. 

STATISTICS. 

Data  on  llic  1020  jji-oduotion  of  several  of  California's  minerals  were 
given  in  the  April  issue  of  Minixc  in  Caijfokxia.  and  some  additional 
ones  are  presented  herein.  Copy  of  the  eomi)lete  annual  report  for  the 
year  is  now  bein};  prepared  and  will  shortly  jro  1o  the  ju'inter  as  Bul- 
letin No.  100  of  the  State  Mining'  Uureau. 

COPPER. 

Copper  is  second  only  to  ^'old  amonir  the  metals  jirodueed  in  Califor- 
nia. The  output  for  l!)2ti  aiiuMiiited  to  a  total  of  ;?:{.. ')'Jl.r)44  pounds  of 
recoverable  metal  valued  at  $4. ()!•:». 014.  a  decrease  from  the  li'lT)  ti^Mires 
of  4().96S,4J)I)  pounds  and  .ft). (>()!•. oL'T.  The  averajre  price  was  sli^ditly 
lower  ( 14.0(*  per  pound  ajrainst  14. LV)  than  in  lill2r).  The  1!(24  price 
was  l.'M^  per  jjound. 

As  for  .several  years  i)ast.  Plumas  ('(tunty  rankfd  first  for  li'lMi.  with 
an  output  of  22,163,03.')  pounds;  Calaveras,  second,  with  5.240,927 
j)ounds;  and  Sha.sta,  third,  with  ."),ll:{,114  pounds;  Shasta  and  Cala- 
veras changing  jilaces  comj)are(l  with  their  192.")  i)ositions. 

Distribution  of  the  1926  coi^per  outjiut  by  counties  was  as  follows: 

Count)/  J^iiMtiil.s  Valup 

Calaveras    5.240.9:7  J733,730 

Inyo    4:.4f.2  5,945 

Mono    •-'.628  368 

riiimas     22.163.03.1  3.102.82S 

Rivfrside 22.125  3.096 

S.in   Bernardino 171.232  23.972 

Sha.sta    5.113.114  715,836 

Trinity 760,140  106.420 

Amador,   Mariposa,   Napa,   Nevada,   Orange,   San   Diego, 

Tuolumne  •    5,881  822 

Totals     33,521.544  14.693,014 

•  Combined  to  conceal  output  of  a  slnRle  operator  in  caoli. 

0OLI>. 

The  |)roduetion  of  gold  in  California  in  ll'2()  totaled  .'>76,7!»>.40  fine 
ounci's.  worth  $1 1.92;>,4sl.  being  a  decrease  of  .")"), 2.36. 91  fine  ounces 
from  the  192")  yield.  The  'deep'  c»r  lode  mines  accounted  for  .'f6.()!t.'),07S, 
and  the  placiM's  (mainly  the  dredgers)  produced  .*."). 22s. 403.  As  the 
State  Mining  Bureau  has  never  indepemlently  trathered  the  .statistics 
of  gold  and  silver  jjroduction.  these  figures,  as  in  former  years,  are  pub- 
lished by  cooperation  with  and  fiirou'jh  the  courtesy  of  Mr.  J.  M.  Hill 
of  the  Division  of  Minerals  and  Statistics,  T'.  S.  liureau  of  Mines. 

The  largest  gold  production  for  192r)  is  reported  from  Yuba  County 
with  an  out|)ut  of  133,9S4..3I>  fine  ounces  ($2,769,703)  ;  Nevada  County 
with  112.174.19  ounces  ($2,31H,H46)  wa.s  second;  Amador  County,  104.- 
S41.9.')  ounces  (.$2,167,275),  third:  Sacramento  County,  6.3,0S.3.24 
ounces  (.$1,304,046).  fourth;  followed  by  Calaveras  and  Sierra  counties 
in  fifth  and  sixth  places,  res]>ecfively.  It  will  be  noted  that  Yuba 
County  retained  its  ])osition  of  first  place,  and  that  N'evada  and  Amador 
exchanged  second  and  third,  compared  witii  the  1925  standing.      The 
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Yiiba  County  production  is  almost  entirely  i'roni  clredj^es,  while  that 
from  Nevada  and  Amador  is  maiidv  lode  jrold. 


Gold    Production,  by  Counties,  1926. 


County  Value 

Amndor --—     ?2, 167,275 


Butte 

Calaveras  

Del  Norte 

El  Dorado  __ 

Krosno 

Humboldt 

Imperial 

Inyo 

Kern    

La.«sen 

Los  Angeles 

Madera 

Mariposa 

Modoc 

Mono 

Monterey 

Napa 


,853 

576,889 

1,078 

91,789 

8,595 

1,243 

238 

26,871 

135,508 

67 

94 

1,708 

182,313 

158 

20,204 

706 

7,817 


Count)/  Value 

Nevada $2,318,846 


60 

82,921 

247,667 

2.931 

1,304.046 

106,875 

10,543 

143 

132,906 

564,452 

141,240 

127,398 

483,471 

119,873 

2,769,703 


Total  value $11,923,481 


Orange 

Placer    

Plumas    

Riverside    

Sacramento    

San    Bernardino 

San  Diego  

Santa  Cruz  

Shasta  

Sierra    

Siskiyou    

.Stanisl.aus 

Trinity 

Tuolumne   

Yuba   


I 


I 
I 


LEAD. 

Production  of  lead  in  California  in  1!)2G  increased  slightly  both  in 
quantity  and  value  over  the  preceding  year.  As  in  the  past,  the  prin- 
cipal outi)ut  Avas  from  lead-silver  ores  in  Tnyo  County.  The  total 
recoverable  lead  in  ores  shipped  from  Californian  mines  in  1926 
amounted  to  8,067,873  pounds,  valued  at  $645,429,  as  against  7,352,422 
pounds  and  $639,661  in  1925.  The  average  price  of  lead  in  1926  was 
8.0(*  per  jiound  compared  to  8.7^  in  1925  and  8.0^^  in  1924. 

The  1!)2()  i)roduction  was  distributed  by  counties  as  follows: 

Lead   Production,   by   Counties,  1926. 

County  Poutids  Value 

Amador    1,267  $101 

Inyo 6,541,741  523,339 

Los  Angeles 1,104,507  88,361 

Mono 20,906  1,672 

Nevada 4,301  344 

Orange    5,176  414 

Riverside    173.207  13.857 

San    Bernardino   195,536  15,643 

Shasta 15.5S4  1,247 

Calaveras,  Imperial,  Plumas,  San  Diego,  Siskiyou,  Tuolumne*  5.648  451 

Totals   8,067,873  $645,429 

•  Combined  to  conceal  output  of  a  single  operator  in  each. 

PETROLEUM. 

The  crude  oil  production  of  California  for  1925  amounted  to  a  total 
of  224.673,281  barrels  of  clean  oil.  valued  at  $345,546,677  at  the  well. 
This  total  of  (piantity  is  compiled  l"i-om  the  montlilN-  production  reports 
filed  by  the  operators  with  the  State  (Jil  and  Cas  Supervisor,  to  which 
have  been  added  figures  for  the  outi)ut  of  a  number  of  small  operators 
in  the  old  Los  Angeles  City  Fidd  not  under  the  .jurisdiction  of  the 
Sui)ervisor.  and  a  small  jjroduction  in  San  iMateo  County  which  was 
also  not  re])orte(l  to  that  office. 

The  question  of  the  value  of  the  crude  oil  yidd  at  the  well  is  a  diffi- 
cult one  to  settle  with  exactitude,  ])rinciiially  because  a  large  part  of  the 
output  is  not  sold  until  after  refining.  The  large  refiners  are  also  large 
producers  of  crude  oil  which  they  send  direct  from  well  to  plant,  hence 


860 


KKPORT    OK    .-«T.\TK    M  INKRAI.or.lST. 


imicli  of  tin*  crude  oil  is  not  sold  us  such.  The  values  used  in  the 
statistical  reports  of  tlie  State  .Aliniujr  Uureau  since  11(14  liave  been 
derived  from  avera^'es  of  actual  sales  of  crude  oil  of  all  «rrades  in  each 
field  of  tlu'  state,  and  the.s-  averajres  a|)|)lied  to  the  total  yield  of  the 
resj)ective  fields.  This  we  feel  is  a  safer  measure  of  connnercial  values 
than  market  (flotations,  becau.se  «|Uotations  do  not  always  mean  sales. 
This  is  |»articularly  true  on  a  risin<r  or  a  fallinjr  market. 

The  folldwinj.'  table  <rives  the  production  and  value  by  counties  for 
192(>  compared  with  the  lil'J")  fijrures: 

1925  1020 

County  finrrch  Value  liorrcla  Value 

Fresno    7.773.665  $8,i>03.39O  7.340.102  $.5.9S2.183 

Kern     .'>8,S,'>2,742  84.2.5.i.OJ»4  .'^4, 549, 646  7S. 987, 887 

Los   Angeles 121. 214. .^.tI  173.215..i93  10.=;. 826. 337  174.0K4,324 

Orange     32,734,420  46,384.673  37,989.349  .59. 22.".. 395 

San     LuLs    Obtepo 29.590  32.164  27.982  22.162 

Sant.i  Barb.ira 2.647.380  2,419,705  1.925,204  1,526,587 

.Santa   (Maia 13.828  22.594  *>  •• 

Ventura     9.221,846  15,769.357  16,994,275  25,695.344 

San   Bernardino,  and   San 

Mateo     •4,125  7.259           

Kings,      San      Bernardino. 

San  Mateo,  Santa  Clara, 

.Sonoma  •■ •'20,386  22,795 

Totals     232.492,147  $330,609,829  224.673.281  $345,546,677 

•  Combined  to  conceal  outjiut  of  a  single  oi>erator  In  San  Bernardino  County. 
••  Combined  to  conceal  output  of  a  single  operator  In  each. 

The  fore<roin;.'  totals  show  a  state  averajre  price  of  $l.r):?S  per  barrel 
for  the  year  l!»'J(i.  as  coin|)are(l  to  $]  A22  in  IfVJ.l  and  iJil.'JOO  in  l!t'J4. 


Oil    in   'Storage.' 

Field,  refinery,  pijie-line.  and  tank-farm  stocks  of  crude  and  refinery 
l)roducts  in  Pacific  Coast  territorv  totaled  14.").(il2.17(i  barrels.'  Decem- 
ber :n.  ID'jn.  com|)ared  with  l.lT.Mlfi.MO!!  barrels  on  December  :!1.  1H2.-). 
Of  the  11.7()4.1.'{:{  barrels  decrease  during:  the  year.  S.-J14.S(i4  barrels  of 
tank-farm  oils  were  destroyed  by  fire. 

Drr.  .11.  I9t5 

Dee.  St.  l9iS  (Barrelt) 

.SKirk.i                                                                                              (Barrels)  (RrvUied) 
Ileavv   crude,   heavier   than    20*    A.P.I..   tncluding  all 

grades    of    fuel 88.707.499  86.519,383 

Relliiahle  crude.   20*   A.P.I..  and  Itghter 30.S3.-..057  4  4.196.138 

C.asolln,- 11.673.563  10.172,562 

Nai.htha    distillates    3.S32.042  fi. 548. 483 

All    other    stocks 10.564.015  9.879,743 

Totals,    all    stocka 145,612.176  157,316,309 


Proved  Oil  Land. 

Till'  total  proved  oil  land  of  the  state  is  121.4:5.")  acres,  a  decrease 
durin<r  1!>2()  of  one  acre.  Of  this  i:t2(i  total.  22.4!t.{  acres,  beinjj  owned 
by  Federal,  state  and  city  <roverniMents.  or  foi*  other  reasons,  is  not 
a.s.sessiible  ff)r  the  support  of  the  De|)artmenf  of  Petroleum  and  (Jas  of 
the  State  Mininiz  P»ureaii  Tl.-  ,!.r";..r..  j„  i<i-_>r,  ^^;.>.  ,li«>i  ill.nt.-d  bv 
counties  as  follows: 
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Proved  Oil  Lands  and   Number  of  Wells,  1926. 

Land  Number  uiclli 

Count II  fAct-rs)  Die.  SI.  1026 

FYesno    H.6fi5  !i:il 

Kern     77.502  5, SOU 

Los   Angels*    10,041  :i,97« 

Orangf     6.536  1.165 

San    Luis  Obispo 402  18 

Santa  Harbara 7.394  291 

.^anta   Clara 80  9 

Ventura   4,815  579 

Kings,  San  Bernardino,  San  Mateo,  Sonoma 3 

Totals     121,4:{5  11,281 

•Xot   including  the  old   Los  Angeles  City   Field. 


SILVER. 

Except  t'oi-  tlic  early-day  ])ro(luction  from  tlie  silver  mines  of  the 
Calico  district  and  the  more  recent  jiroduction  from  those  of  the  Rands- 
burj;  area,  both  of  which  are  in  San  Hernardino  County,  the  recovery 
of  silver  in  California  has  been  lar^'ely  as  a  by-product  from  its  a.ssocia- 
tion  with  copper,  lead,  zinc,  and  {jold  ores. 

The  1926  silver  output  of  California  totaled  2,022,460  fine  ounces, 
valued  at  $1,262,015,  compared  with  :i.0.")4,416  fine  ounces,  valued  at 
$2,106,871,  in  192.').  Of  the  1926  yield.  $12,082  was  from  placers.  The 
averaire  jirice  of  domestic  silver  durinjr  1926  was  62. 4(*  per  ounce  in 
New  York,  as  ajrainst  69. 4f-  in  lf>2.").  The  fijrures  below  are  tho.se  of 
the  r.  S.  I)ureau  of  Mines.  Department  of  Commerce  (as  exi)lained 
under  Gold). 

The  distributi(;n  of  the  1!>26  silver  yield  by  counties  was  as  follows : 

Silver   Production,   by   Counties,    1926. 
Voiintij  Fiiir  oiitires  Value 

Amador    21.510  $13,422 

Butte      4.803  2.997 

Cal.iv.-ras    9. 983  6.229 

Del    .Vorte 6  4 

Kl   Dorado 7.=i6  472 

Kresn..    S4  52 

Humbiddt    10  6 

Imperial     31  19 

Invo    . 124.508  77,693 

Kern     7.479  4.607 

I.~i.ssen    1  1 

Los   Angeles '      68,362  42,658 

Ma.lera     35  22 

Maiii)Osa 2,433  1.51S 

Modoc     5  3 

Mono    194,557  121.404 

Monterey 5  3 

Napa     SI. 116  50,616 

N'evarla     48. HM  30.015 

Orange 1.5..0  967 

Placer    554  346 

Pluma.s 347.147  216.620 

River.'iide 5,024  3,135 

Sacramento     2,607  1,627 

.San   Bernardino 884.045  551.644 

San   Diego 545  340 

Santa  Cruz 1  1 

Shasta    177.434  110.719 

Sierra 4.669  2.913 

Siskiyou l.l.!7  70!' 

Stanislaus     659  411 

Trinitv    21.275  13.276 

Tuolumne     ." 1.793  1.119 

Yuba     10,235  6.387 


Totals     2.022.46(1  $1,262,015 
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Recov(M-al)li'  zinc  in  nrcs  mined  in  ('jHit'ornia  in  lit2()  amounted  to 
20,447.r)r);>  ixmnds,  valiicd  at  $1, "):{:{, ")()H.  conipanMl  with  ll..')4(j.()U2 
jtoiinds  and  $S77,r)42  in  II^'J').  Tlip  hulk  of  tlie  1!>2()  product  canu' 
from  Shasta  and  Los  AufroU's  (Santa  C'atalina  Island)  counties  and  was 
shipped  in  the  form  of  concentrates  to  liel<rium.  A  ))ortion  of  the  out- 
put is  used  locally  in  the  nuinufacture  of  lithopone.  and  a  small  amount 
of  oxide  is  also  made.  The  world  situation  as  re<;ards  zinc  was  par- 
ticularly favorahie  in  1!>2()  to  the  American  i)roducer.  and  promi.ses  to 
continue  so. 

The  average  |)rice  per  pound  «|Uo1ed  for  the  metal  in  lliliti  was  ISn^, 
as  a<rainst  T.Oc  in  1  !•'_'.")  and  ().")<-  in  l!)i24. 


MUSEUM. 

The  Museum  of  the  State  Mining:  Bureau  possesses  an  exceptionally 
fine  collection  of  rocks  and  minerals  of  both  economic  and  academic 
value.  It  ranks  amonp:  the  lirst  five  of  such  collections  in  North 
America;  and  contains  not  only  specimens  of  most  of  the  known  min- 
erals found  in  California,  but  much  valuable  and  interesting  material 
from  other  states  and  foreign  countries  as  well. 

Mineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  will  he  appreciated  by  the  State  .Mining  Bureau  as  well 
as  by  those  who  utilize  the  facilities  of  the  collection. 

The  exhibit  is  daily  visited  by  engineers,  students,  business  men  and 
prospectors  as  well  as  tourists  and  mere  sightseers.  Besides  its  prac- 
tical use  in  the  economic  development  of  California's  mineral  resources, 
the  collection  is  a  most  valuable  educational  asset  to  the  state  and  to 
San  Francisco. 


LABORATORY. 

I''KANK    Sa.N'DOHN.    Mitlfiul    TfLlmntOKist. 

The  ]»ul)lic  is  earnestly  invited  to  send  siich  samples  of  minerals  to 
this  laboratory  as  may  seem  to  have  an  economic  or  .scientific  value. 
The  work  is  carried  on  without  cost  to  residents  f>f  this  state,  and  it  is 
by  means  of  these  finds  that  the  mineral  wealth  of  the  state  is  revealed. 
The  possibilities  of  discovery  of  mineial  of  comnn-rcial  value  within  the 
state  are  exceptionally  favorable,  and  that  the  innnber  of  prospectors 
is  on  the  increase  is  evidenced  i)y  the  fact  that  tin-  number  iti'  samples 
submitted  to  the  bureau  is  steadily  j_'i-owing. 

On  a<-c(»nnt  of  the  large  number  of  samples  received  in  the  laboratory 
each  day.  it  is  Jiecessary  to  make  the  reports  brief.  However,  those  who 
think  that  they  may  have  a  mineral  ileposit  possessing  c«inimercial  possi- 
bilities and  who  do  not  thoroughly  understand  what  j)rocedure  should  be 
taken  in  commercializing  their  pnispect,  are  invited  to  ask  any  <juestions 
bearing  on  the  subject. 

During  the  three-month  period  covered  by  this  report.  1157  samples 
were  ri'ceive<l  ami  determined.  Among  this  nundier  there  were  con- 
siderable having  commercial  possibilities,  judging  from  the  samples 
received. 
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E.  A.  Lowe,  Librarian. 

In  addition  to  the  numerous  standard  works,  authorative  informa- 
tion on  many  phases  of  the  mining  and  mineral  industry  is  constantly 
being  issued  in  the  form  of  reports  and  bulletins  by  various  govern- 
ment agencies. 

The  library  of  the  State  Mining  Bureau  contains  some  five  thousand 
selected  volumes  on  mines,  mining  and  allied  subjects,  and  it  is  also 
a  repository  for  reports  and  bulletins  of  the  technical  departments  of 
federal  and  state  governments  and  of  educational  institutions,  both 
domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  just  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarrasses  the  ordinary  person  seeking 
specific  infoi'mation. 

To  assist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  'Mining  in  California'  contains  under 
this  heading  a  list  of  all  books  and  official  reports  and  bulletins 
received,  with  names  of  publishers  or  issuing  departments. 

Files  of  all  the  leading  technical  journals  will  be  found  in  the 
library,  and  county  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  published  in  the  mining 
centers  of  the  State  are  available  for  reference. 

The  library  and  reading  room  are  open  to  the  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neces- 
sary assistance. 

OFFICIAL  PUBLICATIONS   RECEIVED. 
Governmental. 

U.  S.  OpoloKioiil  Siin'e.v  : 

Bulletin  7S&-B — Geology  of  the  Cat  Creek  and  Devil'.s  Ba.sin   Oil  Fields  and 

Adjacent  Areas  in  Montana.     By  Frank  Reeves. 
Bulletin  789 — The  Iniskin-Cliinitna  Peninsula  and   the   SnuK  Harbor  District, 

Alaska.     By  Fred  II.  Moffitt. 
Bulletin  701 — Geology  of  the  Upper  Matanuska   Valley.  Alaska.     By  Stephen 

It.  Capps.       Section  on  the  Igneous  Kocks.     By  .1.  B.  Mertie,  Jr. 
Bulletin  7n2-A — Mineral  Industry  of  Alaska,  1925,  and  Administration  Report 

by  Fred  H.  Moffitt. 
Bulletin  792-B — Geology  of  the  Knik-Matanuska  District  of  Alaska.     By  Ken- 
neth K.  I.andes. 
79.V.V — Manganese    Bearing    Deposits    near    I^ake    Crescent    and    Ilumptulips, 

Washington.     By  J.  T.  Pardee. 
79.')-B — Potash  Brines  in  the  Great  Salt  Lake  Desert.  Utah.     By  Thomas  B. 

N'olon. 
Bulletin  79.")-C — Organic  Precipitation  of  Metallic  Copper.     By  T.  S.  Levering. 
Professional    Paper  148 — Geolog.v   and   Ore   Deposits   of   the   Leadvillo   Mining 

District.  Colorado,  and  maps  accompanying  same. 
Water  Supply  Paper  .')49 — Surface  Water  Supply  of  the  United  States.  1922, 

Part   IX.  Colorado  River  Basin. 
Water  .Su|)ply   Paper  .">r»l — Surface  Water  Siii)i)ly  of  the   United   .'States,   1922, 

Part  XI,  Pacific  Slope  Basin  in  California. 
Water   Supply   Paper  r>r>7 — I^arge    Springs    in    the    United    States.      By    Oscar 

Edward  Meinzer. 
Water  Sui>ply   Paper  .')7"» — Surface  Water  Supplv  of  Hawaii,  .Tnlv  1.   1922,  to 

.Tune  .30.  192.3. 
Water  Supply  Paper  584 — Surface  Water  Supply  of  the  United   Stat<'s.  1924. 

Part  IV.  St.  Lawrence  River  Basin. 
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Water   Siipplv  I'ainT  r».S(( — Coiilribiitioiis  lo  tin-  Hvilrolojtv  of  llu>  I'liiiiMl  Stales, 

IJU'C. 

Water  Supply  Paper  5X3 — Part    III.  Ohio  Ttiver  Bnsiii. 

Water  Supply  Paper  TAiS — Part    VIII.  Western  (Jnlf  of  Mexi<-..  Hasiiis. 

Water  Supply  P:iper  .">(>!( — Part    IX,  Colorado  Uiver  Hasiii. 

Water  Supply  Papi-r  r>!M>  A — Methods     of     Kxplorinp     .Miid     IJepairinu'     Leaky 

Artesian   Wells. 

Water  Supply  Paper  'tWt-B — Quality    of    Water   of   ('(dorado    Uiver    in    I'.fJ.T- 

r.iL'Ci. 

r.   S.    Hureau   of  Mines : 

Hidletin   2r»!» — Plaeer    Mining    .Methods    .md    Costs    in    Alaska.      l\\    Norman    L. 

Wiinler. 
Itidletiii   2(;i — liesistance   of   M<tal    .Mine    .Virwav.      Uv    A.    S.    KirhanUon    and 

(;.  K.  McKlroy. 
linlli  till   'JliT — .Vri<l   Proces.ses  for  the  Kxlraclion  of  Alumina.      l?y   (i.   ."<.  Tilley, 

K.  W.  Millar  and  ().  C.  Ralston, 
bulletin  2<»N — Coal  Dust  Kxnlosion  Tests  in  the  K.vperimeiital  Mine.  P.tl!)   IMU'4. 

inclusive.      Ky  (ieorjie  S.   Rice.  J.   W.  Paul  and  II.  P.  (Ireenwald. 
Hiilletiii    '2i\U — (juarrv   Problems   in   the   Lime   Iiiduslrv.       Hv  Olixer   Mow  les  and 

W.   M.  Myers. 
Bulletin  27(> — Production  of  Sponge  Iron.      By  C.  K.  Willi.inis.   I'.   P.   HarnMl 

and  B.  M.  I.arsen. 
Bulletin   2.{N— Subsidence    iMie   to  C«)al   Mining   in    Illiiwds.      My    C.    .V,    Herbert 

and  .1.  ,1.   Uutledge. 
Technical    Paper  .'V.tl  —  Iron   Blast    Furnace  lieai-tions.      By   S.   P.   Kinney.   P.  II. 

Royster  and  T.  L.  Joseph. 
Technical   Paper  4()4 — Identifi<'ation  of  Oil-Field  Waters  bv  Clieniical  Analysis. 

By-  C.  K.  Ueistle.  Jr. 
Technical    Pai»er  411i — Accidents   ai    Melallur;,'ical    Works    in    the    Iiiilcd    Slates 

duriiiK  the  Calendar  Year  VX2rt.     By  Win.  W.  Adams. 

Mineral  Resources  of  the  Unite<l  States : 

Zihc  in  l!t2r(    (Smelter  Report).     By  Amy  Stoll. 

Copper  in  V.i'2't.      By  C.  E.  Julihn  and  Iltdena  M.  Meyer. 

Petndeiini  in  lilliri.      By  (!.  R.  IIo]ikins  and  A.  B.  Coons. 

Cement   in  V.r2:,.      By  B.  W.  Barley. 

(Jold.   Silver.  Copper.   Lead   and   Zinc   in   C.'ilifornia   and   <  •re;;on    in    l!i'J."i.    .Mine 

Hep"it.      By  James   M.    Hill. 
Coke  and  By-products  in  P.I24.      By  F.  <".  'Pryoii  and  others.        With  a   Report  on 

the  MnrketinK  of  Coal  Products.      By  R.  S.  McBride. 
(iidd.   Silver.   Copper.   Lead  and   Zinc   in    Idaho  and    Washinuion    in    I'.i^.'i.      Mine 

Report   by  C.  M.  Gerry. 
Summary    of   Mineral    Pr<Mluction    in    Foreimi    I'ouniries.    l'.il!n  'Jl.      l'..\     L.    .M. 

Jones. 
Fullers   Karth   in   1U2T>.      By  Jefferson   Middleton. 
Sulphur  and  Pyrites.      By  Helena  M.  Meyer. 
(Jold.   Silver.  Cojiiter.   Lea«l  and  Zinc  in   Arizoii.-i   in    l'.i"J."t.   Mine   Rep"'"'    ''V   \'.  C. 

Ileikes. 
Part      I.    Metals.   P.»2r.. 
Part    II.    .Nonnietals.   I".t2r). 
Statistical    Summary   of   the   California    Petrolenm    Industry.    1!i2i!       By    K.    T. 

Knud.sen  and  J.  W.  Masiinl. 
Petroleum  Refineries  in  th<'  I'liite*!  States.  Jan.  1.  PJ27.     By  (!.  R.  Hopkins. 
I'.    S.    Coast    and    (;e<Mleii<'    Survey:   Seismolocical     Report.    October.    November. 

Hecember.   I!l2r>.  and  Supplement   for  1!»24. 
r.  S.  National  Miiseiim  :    Bulletin  IMl.  The  MineraK  of  Idaho.     By  Karl  V.  Shan- 
non. 
California    F'ish  and  (Jame  Law.  April.  11127. 
('alifornia    Lit>riiri«'s.  News  Notes  of.  April.  l'.VJ7. 
Colorado  Bureau  of  Mines,  .\nnual  Report  of  Year  102(1. 
(Viiinecticut.   State  of:    Public    Hocument    No.   47. 

Florida  (JeoloKicai  Survey:  17lli  Annual  Report.  Administrnlive  Re|K>rt  Mineral 
InduHtrii>s.  History  of  Soil  Investigations  in  Florida.  Klevations  in  Florida. 
StriK'ture   and    SlratiKrajdiy   of   Fhu-ida. 
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Miilio  Bureau  of  Mines  and  Geology  : 

riiinplilt't  No.  22.    Tlie  Geology  and  Ore  Deposits  of  the  South  Moiiiitiiin  .Mining 

l>isiricl.   Owyliee.   Idalio. 
2(Jth  Annual  Keporl  of  the  Mininff  Industry  of  Idaho,  ]!)24. 
28tli  Annual  Report  of  the  ilininf;  Industry  of  Idaho,  1!»2(). 

Illinois  (Jeological  Survey: 

Keport  of  Invest igations  No.  12.  Limestone  for  Sewage  Filter  Meds. 
I'ress  Bulletin  No.  9,  Illinois  Petroleum. 

IHrectory   of   Illinois   Operators   to   Aeconipany    .Mineral    Industry    .Map.   .Ian.    1. 
I!t27.  "  Compiled  by  H.  P.  Christeusen  and  E.  Erh. 

Kan.sas  State  Geological  Survey  : 

Bulletin  1() — l*art   I.  the  Geology  of  Ktissell  County.  Kansas,  witii   Speci.-il  Ref- 
erence to  Oil  and  Gas  Resources.     By  W.  W.  Rubey  aiul  N.  W.  liass. 
Bulletin   V) — I'art    II.   Subsurface  Correlation  of  the   Stral  igraphic  Units   from 

Russell  County  to  Marin  County.     By  M.  N.  Bramlette. 
Bulletin  1() — Part  III,  ITossils  from  Wells  in  Central  Kansas.     By  Raymond  C. 

Moore. 
Bulletin    11 — Geological   Investigations   in    Western   Kansas,   with    Special   Ref- 
erence to  Oil  and  Gas  Possibilities.     By  N.  W.  Bass. 
Kentu<'ky  Geological  Survey  :   Kentucky's  ^lineral   Resources.  1027. 
New    York    State    Museum  :   Bulletin    No.    27;i.    1!)27.      The    Mining    and    (Quarry 
Industries  from  1919  to  1924.  iiuluding  list  of  Operators. 

North  Carolina  I)ei)artment  of  Conservation  and  Development: 
Economic  Paper  5S — Oil  Prosi)ecting  Well  Near  IIavelo<'k. 
Economic  I'aper  .">[) — Oil-Bearing  Shales  of  Deep  River  Valley, 
(^ircular  l(i — The  I'ower  Situation  in  North  Carolina.  192."). 
Virginia  Conservation  and  I)eveloi)ment  Commission.  G<'ological   Survey  :    Bulletin 
27 — Oil  and  Gas  Possibilities  at   Early  Grove.   Scott    Count.w   \'irginia.       By 
Chas.  Butts. 

Societies  and    Educational    Institutions. 

Academy  of  Natural  Sciences  of  I'hiladelphia.  Pennsylvania.  Year  Book. 
American    Mineralogist.   The — .lournal   of  the   Mim-ralogical    Society   of   America  : 

Vol.  12.  May.  No.  ."> :  .Tune.  No.  (; ;   .Inly.  No.  7. 
Applied  American  Philosoi)liical  Society.  Proceedings  of  the — Held  at  Philadelphia 

for  the  Promotion  of  I'seful  Knowledge.  Vol.  LXV.  192(i.     No.  ."i  Sui>i>lement. 
California  Academy  of  Sciences.  Proceedings  of  tlu- 1th  Series.  No.  \'  to  XVIII. 

Ai>ril  22  to  June  11,  1927. 

Engineers  Society  of  Western  Pennsylvaniii.  Proceedings  of: 

Vol.  4:i.  No.  1.  Feb..  1927. 

Vol.  42.   F.'b.  2(^.Tan.  27. 
Fielfl  Museum  of  Natural  History:    Pnhlic.-it  ion  24.'?.  \'ol.  7.  No.  1.  .\niiual   Beport 

of  the  Director  of  the  Board  of  Trustees  for  the  Year  1922. 
Institution  of  Mining  and  Metallurgy:  Bulletin  272.  May.  1927. 
Mining  and  Metallui-gical  Society  of  America  :    Bulletin  ^XU. 

Westi'rn  Society  of  Engineers;  .Tournal  of  the: 

Vol.   XXX II.   No.  4.   April.   May.   1927. 

Vol.  XXXII.   No.  .").  .June.    1927. 
California.    I'niversity    of:   An    Eocene    Invertebrate    Fauna    from    the    L.-i    .Tolla 
Qua«lrangle,   California.     By   Marcus  A.    Ilanua. 

Harvard  University — Department  of  Mineralogy  and  Petrogr.iithy  : 

Contril)Utions    to    Mineralogy.    No.    !> — A    Pecidiar    Mang.uiiferous    Serpentine 

frrim  Franklin  P^urnace.      By  Eiirl   V.  Shannon  ami   Esper  S.  Larsen. 
Contributions   to   Mineralogy.   No.   10 — The   Determination   of   Plagioclase   Feld- 

siiars.      By   Roy   W.  Goranson. 
Contributions  to  Mineralogy.   .\o.   11 — Meteorites  in   the   .Minera!oi;ii-al   Museum 

of  Harvard   I'niversity.      By   C.   Palache. 
Contributions  to  Mineralogy.  .\o.  12 — Catalogue  of  the  Collectifui  of  Meteorites 

in  the  Mineralogical  Museum  of  Harvard  T'nivei"sity.     By  Charles  Palache. 
Contributions  to   Mineralogy,   No.    IX — Barysilite   from    Frjinklin    Furnace,    New 

.Tersey.     By  E.  V.  Shannon  and  II.  Berinan. 
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t'oiitrilxiiidii.s  to  Miiicnilojiy.  No.  14 — rraiiiiini  Miiicnils  from  Liisk.  WvominK. 

Ky  K.  S.   Lars.'ii.   F.   L.   I  less  and  W.  T.  Silialh'r. 
Contributions  to  MincraloKy,  No.  1,") — Ilyalopliane  from  Franklin  Furnace,  Nt-w 

Jersi-y.     By  L.  II.  Bauer  and  C.  Palache. 
Contributions  to  Mineralogy,  No.  l(i — A   Note  on  Gyanotrichite.       By   Charles 

Palaclie  an<l  II.  K.  Vassar. 
Contributions  to  MinerabiKy,  No.  17 — Canrrinite  as  a  Ilijib  Temperature  Ilydro- 

tliermal  Mineral  from  Colorado.     By  Esper  S.  I..arsen  and  William  F'.  FoshaB. 
Contribnlions    to    Mineralogy.   No.    IS — 'Die   Tulia    Meteorite.    Swislier   County, 

Ti'xas.     By  Charles  I'ala<iie  and  John  T.  Ixtnsdale. 
Contributions    to    Miiiernlouy,    No.    19 — LolliuKite   from    Franklin.    New   .lersey. 

By  L.  II.  Bauer  and  II.  Bennan. 
Contributitins  to  Mineralogy,  No.  '20 — Aegirite  from  Libby,  Montana.     By  Hoy 

W.  (loranson. 
Contributions   to   Mineralogy,   No.   21 — Memorial   of   Fn-deriek    Ale.xander   Can- 
field.     By  Charles  Palache. 
Contributions    to     Mineralogy.   No.      22 — The    Occurrence    and     I'rojierties    of 

Chlorophoenicite.     .\  New  Arsenate  fnrni  Franklin,  New  Jersey.     By  William 

F.  Foshag.  Harry  M.  Berman  and  Kobert  B.  Gage. 
The  Identity  of  Gilpinit<'  and  Joh.-innite.      Reprinted  from  the  American  Miner- 
alogist,   Vol    11.    No.    1.    January.    T.»'J(5.       By    Esper   S.   Larsen    nn<l    Harry 

Berman. 
Japan  :  Tohoku    Imperial    University,    Sendai :   Science    Report.      Se<'ond    Series 

( Geology ) . 
Waseda  University :   Memoirs  of  the  Faculty  of  Science  and  Engineering,  No.  4, 

1027. 
University  Te  Leiden,  I.,eidsche  Geologische  MededeeJingen. 
McGill   University.   Montreal:   Announcement  of  the  Faculty  of  Applied   Science 

for  the  Session  of  1027-1928. 

Minnesota.  University  f)f.  School  of  Mines  Experiment  Station  : 
Mining  Directory  of  Minnesota,  1927.      By  John  J.  Craig. 

Bulletin   12 — Minnesota   Manganiferous   Iron   Ore  in   Relation   to   the   Iron   and 
Steel  Industry.     By  T.  L.  Joseph  and  S.  P.  Kinney. 
Sweden:  The  University  of  Upsala  :    Index  to  Bulletins  of  the  (Jeologjcal  Institu- 
titm  of. 

Australia  :   Chamber  of  Mines  of  Western  Australia.  Kalgoorlie : 

President's  Address  and  Election  of  Officers,  .\nnual  M«'eting.  March  29.  1927. 

Also  Report  of  the  F^xecutive  (Vunwil  and  Production  Statistics  for  192(5. 

Wt^tern  Australia  Geological  Survey  Bulletin  No.  91 — The  Aurifenius  Ixodes 
of  the  Gibraltar  District,  Coolganlie  Goldfield.     By  F.  R.  Feldtmann. 

Bulletin  No.  .*vS — Paleonlological  Contribution  to  the  Geology  of  Western  Aus- 
tralia, Series  VII.  Nos.  XIII.  XIV  and  XV.  By  R.x  W.  Bn'tnail.  F.  Chap- 
man and  Ludwig  Glauert. 

Annual  Progress  Report  of  the  Geological  Suncy  of  the  Year  192.'!. 

Mining  Review  for  Last  Half  of  Year  192<5.  No.  4r>.  Department  of  Mines, 
South  Australia. 

Barcelona:   Real  Academia  de  Ciencias  y  Artes : 

Vol.  XIX.  Num.  ].'» — La   Deierniinacion  Grafic-i  del   Desarrollo  Intrazonal.     By 

Dr.  D.  Francisco  Pardillo. 
Vol.   XIX.   Num.   U> — Apuntes   Sobn-  el   Colegio  :   Cofrndia   de   San   Elov  do  los 

Plateros  de  Barcelona,  su  Fin.  y  Evolucion  del  <  »ficio  en  esta  Ciuda<l  Hastn 

Huestros  Dias. 
Vol.  XIX.   Num.  17 — Nota    Comparativa    Sobre    el    Calculo    de    las    Grandes 

Cenhns  Metalicas  Estaticamente  Determinadas  e  Inlerminadas. 
Vol.  XX.  Num.  1 — De  La  Clasificacion  en  Malacologia. 
Memorias,  Ton>o  XIX. 
Canada    Department    of    Mines.    Mines    Branch:   Abrasives,    PnKlucts   of   Canada, 
Part      II.  Corundum  and  Diamonds.     By  V.  L.  FJardley-Wilmot. 
Part   III.  by  V.  L.   Eardley  Wilmot. 
Canadian   Mining  and   Metallurgical   Bulletin   No.   ISl. 
Bulletin  No.  1H.1.  July.  1927. 
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Cauadiau  Pacific  Railway,  Development  Branch : 

Arsenic.  Lead  and  Zinc. 

Asbestos.  Limestone. 

liarjtes.  Lithium  Minerals  in  Manitoba. 

Bituminous  Sands  of  Athabasca.  Magnesite. 

Chromite.  Manganese. 

Clay,  Part  I,  Eastern  Canada.  Mica. 

("lay,  Part  II,  Western  Canada.  Mineral  Water. 

Clay,  Part  III,  Fire  and  Ball.  Mining  yituation  in  Canada. 

Clay,  I'art  IV,  Kaolin  or  China  Clay.    Molybdenum. 

Coal,  Part  I,  Eastern  Canada.  Natural  Gas. 

Coal,  Part  II,  Western  Canada.  Nickel. 

Cobalt.  Dchre  (Iron  Oxide). 

Copper.  I'oat. 

Diatomaceous  Earth   (Tripolite).  Petroleum,  Part  I,  Eastern  Canada. 

Feldspar.  Platinum  and  Related  Metals. 

Fluorspar.  Pyrites. 

Forests,  Part  I,  Eastern  Canada.  Salt. 

Forests,  Part  II,  Western  Canada.  Sand  and  Gravel. 

Granite.  Silver. 

Graphite.  Slate. 

Gypsum.  Sulphates  of  Sodium  and  Magnesium. 

Iron.  Talc  and  Steatite. 

Lima  (Peru)  :  Ministerio  de  Fom<'nto ;  Carbon  y  Ficrro  No.  1,  Dccrotos. 

Mexico : 

Revista  Mensual  do  los  Actividades  Petroleros  En  Mexico.     Secretaria  de  Indus- 
tria,  Comercio  y  Trabajo.     Departamento  de  I'etroleo,  Febrero,  Abril  y  Mayo, 
1927. 
Bibliografia  del  Petroleo  En  Mexico,  1925. 
Iiidioa   Correspondiente  al  Volumen  XXII,  Del  Boletin  Del  Petroleo,   Julio  a 

Diciembre  de  1926. 
Boletin  del  Petroleo,  Febrero  de  1927. 
Boletin  Minero,  Junio  de  1927. 

Su  Aspecta  Legal  y  su  Reglamentacion  por  Jose  Coloma  y  El  Estado  Actual  de 
Esa  Industrio  por  (Justavo  Orgeto,  1927. 
Estradistica  Nacional  Revista,  Quincenal,  Marzo  30,  Abril  15,  Abril  30,  Mayo  15. 
Estradistica  Nacional  Revista,  Quincenal,  1927. 
Organo  del  I>epartamenlo  de  Minas,  Boletin  Minero,  Tomo  XXIII,  Numero  4. 

New  Zealand  Geological   Survey  : 

Bulletin  No.  2!) — The  (Jeology  of  the  Egmont  Subdivision,  Taranaki.     By  T.  J. 

Morgan  and   W.  Gibson. 
Paleontological    Bulletin    12 — Contributions    to    the    Paleontology    of    the    New 
Zealand  Trios. 
Ontario  I)e|)artment  of  Mines  :  35th  Annual  Report,  Parts  I,  V  and  VI. 

I'eru  :  Boletin  d<'l  Cuerpo  de  Ingonieros  de  Minas  del  Peru,  108 : 
Informe  Sobre  los  Iluinos  de  la  Oroya,  192G. 

Philippine  Journal  of  Science: 
Vol.  XXXII.  No.  4,  April,  1927. 
Vol.  XXXII,  No.  1,  May,  1927. 

Poland  : 

Statistics  on  the  Mining  and  Metallurgical  Industries  for  the  Month  of  .January, 

1927.     Ministerstwo  Przemyslu  I  Handlu  Departament  Gorniczo-IIutniczy. 
Leidsche    Geologische    McMledeelingen    Ded    II,    Aflevering    2.        By    Dr.    B.    G. 

Escher.     Partly  written  in  English. 
De  la   Societc  Polonaise  des  Naturalistes  Kopernik,   Vol.   LI.     Geologia,   Miner- 

alogja   I  Petrografja. 
Rio  de  Janeiro:   lioletin  de  Museu  Nacional,  Vol.  II.  No.  4,  192(5. 
South  Africa  :  President  French's  Address  to  the  Transvaal   Chamber  of  Mines, 

Mar.  28,  1927.     Reprint  from   Minoralogical   Magazine  Dec,   1921,  No.  95 : 

On  Carnotite  from   Bwona  Mkuhwa,  Northern  Rhodesia. 
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V.  S.  S.  Ui-piililir: 

ScifntiJic-'riMlmiciil   I><-|iartiiient  of  (lit-  SiiprfUie  <'ouii<-U  of  Nutioiial  Kfonmn.v. 
No.  Hi" — On  tin-  riiiformity  of  ilu-  Dclfniiiiiatioii  of  Mct-hunic-al  l*ro|»ertU's 
of  Sfdinifiilar.v   Uocks.      H.v  J.    W.   SamojlofT. 
•  tn  Nfw  Mctlioils  of  ilic  .Mi-4-liaiiical  Analysis  and  on  ClassiKcation  of  Kra<'lion«. 

By  W.  A.  Sillx-rniin/.  and  .M.  W.  Kloiiowa. 
No.     77 — Tin-  Naiiiral    Iron   I)yt's.     I{y   1.  KoubatofT. 
No.    U>.s — I  In  Limestones  <if  the  l>onetz  Hasin  CoutHJnin^  Sulfnretttsi  IlydroKen. 

liy  W.  A.  Silbenninz  and  K.  F.  Tereiitieva. 
No.   lliS — U(>K<>areli  Work  of  the  X-Kay  Department. 

No.   ^S\ — I'etro«rai>liii'al  Desiriplioii  of  the  Valley  of  Soinionovsk.      The  Moun- 
tain Karabash.      Hy  E.  A.  Kouznetsov. 
No.   l.'5'.i — rontributions   to    the    I.,ytholoj;i(al    Cliaraeter  of    Seditiientary    I{o«ks. 
By  J.  V.  SamojlofT  and  L.  V.  I'nstovaloff. 
F]conoinie  (ieohiny,  Vol.  XXII.  No.  4.  June  and  July.  I!lli7. 
Bituminous  Sands  of  AllnTta.     By  K.  A.  Clark. 
(JeoloKy  <if  the  Cave-in  Bock  QuadraiiKle.      By  Stuart   Weller. 
Flora  of  the  Clii<-at;o  Uejfioii.      By  II.  S.  Bepoon. 


Current  Magazines  on   File. 

For   tlie   fonvenience   of   persons   wishing   to   con-siilt   the   technical 
magazines  in  the  reading  room,  a  list  of  those  on  file  is  appended: 

Amoricnn  relroleum  Institute,  New  York.  j 

Arcliitect   and    lOngineer.   San   Francisco. 

Arizona   Miniii);  Journal,  IMioeni.\,  Arizona. 

Asbestos,   IMiiladcipliia,   Pennsylvania. 

Brick  and  Clay   Itecord.  Chicago. 

Bulletin,  Union  Oil  Co.,  lA)a  Anceles. 

California  Journal  of  Development,  San  Francisco. 

Cement.   Mill  and  Quarry,  Ciiica;;o.   Illinois. 

Cheniical-Kiifrinteiiim  and   Mining  Hevicw,  Melliourne.  .\ustralia. 

KuKineeriiiu  and    Mining  .lonrn:il.   New   York. 

Explosives  Fnsineer,  NAilminRton,  Del. 

Financial   Insurance  News,   Los  Angeles,  California. 

Graphite.   Jersey  City. 

Journal  of  Electricity  and  Western  Industry,  San  Francisco. 

Metallur;;ical  and  Chemical  Enj;iDeering,  New   York. 

Mine  and  Quarry,  Chicago. 

MinitiK  and   lOnsineerinK  Record,  Vancouver,  B.  C. 

Mininc  and  Oil  Bulletin,   f/os  Anjreles. 

Oil  Ace,  Ix)S  Angeles. 

Oil   niirl    Cas  Journal,   Tulsa.   Oklahoma. 

Oil  and  Gas  News,  Kansas  City. 

Oil    News.   fJalesburg,   Illinois. 

Uildom,   New    York. 

Oil,  Paint  and  Drug  Reporter,  New  York. 

Oil  Trade  Journal,  New   York. 

Oil  Weekly,  Houston,  Texas. 

Petroleum  .\ce.  New  York. 

petroleum    Record.   I>09  Angeles. 

Petroleum  World,  l/os  Angeles. 

Queensland  (Jovernment  Mining  Journal,   Brisbane,  Australia. 

Rock   Products,  Chicago,   Illinois. 

Safety  Newn,  Industrial  Accident  Commission.  San  Francisco. 

Salt  I.rfike   Mining  Review,  Salt   lyflke  City.   TTlah. 

Southwest   Builder  and  Contractor,  Los  Angeles 

Standard   Oil   Bulletin,  San   Francisco. 

Stone,   New   York. 

The   Record,  Associated   Oil  Company,  San   Francisco. 

Through  the  Ages,  Baltimore. 
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Newspapers. 

The  following  papers  are  received  and  kept  on  file  in  the  lihrnry: 

Anindor  Dispatcli,  Jackson,   Cal. 

Arkansas  Oil  and  Mineral  News,  Hot  Springs  National  Park   (Arkansas). 

Barstow  Printer.  Barstow,  Cal. 

Blythe  Herald.  Blytlie.  Cal. 

Bridsreport   Chronicle-Union,   Bridgeport,   Mono   Co.,   Cal 

Calaveras  Prospect,  San  Andreas,  Cal. 

California  Oil   World,  I^os  Angeles,  Cal. 

Cloverdale  Reveille,  Cloverdale,  Cal. 

Colusa  Daily  Sun,  Colusa,  Cal. 

Daily  Commercial  News.  San  Francisco.  Cal, 

Daily  Midway  Driller,  Taft,  Cal. 

Del  Norte  Triplicate.  Crescent  City,  Cal. 

Exeter  Sun,  Exeter.  Cal. 

Gateway  (Jazctte.  Beaumont,  Cal. 

Goldfield  News,  Goldfield.  Nevada. 

Guerneviile  Times,  Guerneville,  Cal. 

Healdsbnrg  Enterjjrise,  Healdslnirg,  Cal. 

Humboldt  Standard.  Eureka.  Cal. 

Inyo  Independent,  Independence,  Cal. 

Inyo  Register.  Bishop,  Cal. 

lone  Valley  Echo,  lone,  Cal. 

Lake  County  Bee.  Lakeport,  Cal. 

Mining  and  Financial  Record.  Denver,  Colo. 

Mining  Topics,  San  Francisco,  Cal. 

Mountain  Democrat,  Placerville,  Cal. 

Mountain   Messenger,  Downieville.  Cal. 

Nevada  Mining  Press,  Reno,  Nevada. 

Oatman  Mining  News,  Oatman,  Arizona. 

Oregon  Observer,  Grants  Pass.  Oregon. 

Oroville  Daily  Register.  Oroville,  Cal. 

Petroleum  Reporter,  Taft,  Cal. 

Placer  Herald,  Auburn,  Cal. 

Plumas  Independent.  Quincy,  Cal. 

Plumas  National  Bulletin,  Quincy,  Cal. 

Randsburg  Times,  Randsburg,  Cal. 

San  Diego  News,  San  Diego.  Cal. 

Shasta   Courier,  Redding,  Cal. 

Siskiyou  News.  Yreka,  Cal. 

Stockton  Record,  Stockton.  Cal. 

Tuolumne  Prospector,  Tuolumne,  Cal. 

Ventura  Daily  Post,  Ventura,  Cal. 

Weekly  Trinity  Journal.  Weaverville,  Cal. 

Western  Sentinel,  Etna  Mills,  Cal. 
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PRODUCERS  AND  CONSUMERS. 

The  producer  and  consumer  of  mineral  products  are  mutually 
dependent  upon  each  other  for  their  pros{)erity,  and  one  of  the  most 
direct  aids  rendered  by  the  Bureau  to  the  mining  industry  in  tlie  past 
has  been  tliat  of  bringing  producers  and  consumers  into  direct  touch 
with  eaeli  otlier. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

When  the  publication  of  Mining  in  Califoknia  was  on  a  monthly 
basis,  current  incjuiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  (juarterly  publication  of  Mixing  in  Cai-ifornia,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  'Commercial  Mineral  Xotos. '  and  sent  tn  those  on  the  mailing  list  for 
Mining  in  Calttornia. 


EMPLOYMENT    SERVICE.  371 


EMPLOYMENT  SERVICE. 

Following  the  establishment  of  the  Mining  Division  brancli  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefly  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  'positions  open'  are  received,  the 
names  and  addresses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Telephone  and  telegraphic  communications  are  also  given  immediate 
attention. 

The  Bureau  registers  technical  men,  or  those  qualified  for  supervisory 
positions,  and  vacancies  of  like  nature,  only,  as  no  attempt  will  be  made 
to  supply  common  mine  and  mill  labor. 

A  list  of  current  applications  for  positions  and  'positions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  addros.s  corresponding  to  any  number  will  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations may  be  filed  with  an  application,  but  copies  only  should  be 
sent  to  tlie  Bureau,  to  avoid  possible  loss.  Registration  cards  for  the 
use  of  both  prospective  employers  and  employees  may  be  obtained  at 
any  office  of  the  Bureau  upon  request,  and  a  cordial  invitation  is 
extended  to  the  industry  to  make  free  use  of  the  facilities  afforded. 

POSITIONS   WANTED. 

51-  6  Su[>erintendent.  Five  years'  varied  experience  in  California  and  Arizona. 
Age  33.     Single.     References.     Salary,  open. 

51-  7  Superintendent.  Thirteen  years'  experience  in  West.  Age  47.  Married. 
Keferences.     Salai'y  wanted.  .$250  minimum. 

51-  8  Superintendent  of  ^line  or  Mill.  Twenty-two  years  in  Mexico  and  Cali- 
fornia in  charge  of  gold  and  silver  mines.  Can  design  modern  mills.  Will 
accept  half  salary  in  stock  of  good  property  in  California  or  Arizona.  Age 
44.     Salary  wanted,  .$200  to  $500. 

51-  9  Mill  Superintendent  or  Foreman.  Ten  years'  experience  Mexico  and  Ari- 
zona.    Age  38.     Married.     Salary,  open. 

51-10     Practical  Hydraulic  Miner. 

51-11  Employment  Manager,  Time-keeper,  Store-keeper,  etc.  Eight  years'  experi- 
ence with  .Tackling  interests.  Age  34.  Single.  References.  Salary, 
open. 
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PUBLICATIONS  OF  THE  CALIFORNIA  STATE 
MINING  BUREAU. 

Duriug  the  past  forty-four  years,  in  carrying  out  the  provisions  of 
the  orj^anie  act  creating  tlie  California  State  .Mining  Bureau,  there 
have  heen  puhlished  many  reports,  bulletins  and  maps  whicli  go  to  make 
up  a  library  of  detailed  information  on  the  mineral  industry  of  the 
state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  .sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  Bureau's 
oflfices  in  the  Ferry  Building,  San  Francisco;  New  Orpheum  Building, 
Los  Angeles;  Chamber  of  Commerce  Building,  Sacramento;  Santa 
Maria;  Santa  Paula;  Coalinga;  Taft;  Bakersfield.  They  may  also  be 
found  in  many  public,  private  and  technical  libraries  in  California 
and  other  states,  and  foreign  countries. 

A  catalog  of  all  publications  of  the  Bureau,  from  1880  to  1917, 
giving  a  synopsis  of  their  contents,  is  i.ssued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  offices 
of  the  State  Mining  Bureau  and  enclosing  the  requisite  amount  in  the 
case  of  publications  that  have  a  list  price.  The  Bureau  is  authorized 
to  receive  only  coin,  stamps  or  money  orders,  and  it  will  be  appreciated 
if  remittance  is  made  in  this  manner  rather  than  by  personal  check. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  ]\Toney  orders  should  be  made  payable  to  the  Stale  Mining 
Bureau. 

REPORTS. 

Asterisks  (••)   Indicate  the  publication  is  out  of  print. 

Price 

••First   .\nniial   Re|)ort  of   the   State  Mineralogist.   ISSO,  4.3  pp.      Henry   0. 

Hanks 

•*Seconfl  .\nnnal  Report  of  tlip  State  Mineralojjist.  1S<?2.  .^14  pp.,  4  illustra- 
tions. 1  map.     Henry  (i.  Hanks 

••Tliinl  Annual  Ueport  of  the  State  Mineralogist.  ISS;^.  Ill   pp..  21  illustra- 
tions.    Henry   G.   Hanks 

••Fourth  .\nnual  Report  of  the  State  .Mineralogist.  1SS4.  410  pp.,  7  illustra- 
tions.     Henry    (1.    Hanks 

••Fifth  .\nnual  Report  of  the  State  Mineralogist.  T^S.'i,  2:54  p|...  IH  illustra- 
tions.  1   geological   map.     Henry  (J.  Hanks 

••Sixth   Annual   Report  of  the  State  Mineralogist,  Part    I.   ISSG,   14."»  pp.,  3 

illustrations.  1  map.     Heniy  O.   Hanks 

••Part  H.  ISST.  222  pp..  .3R  illustrations.     William  Irelan.  .Ir 

•♦Seventh  .\nnii;il   Report  of  the  State  .Mineralogist.  1.SS7.  .31.")  pp.     William 

Irelan.  .Tr.   

••Eighth  Annual  Report  of  the  State  Mineralogist.  ISSS.  948  pp..  122  illustra- 
tions.     William   Irelan.  Jr 

••Ninth  Annual  Unryji*  t  '  the  State  Mineralogrist,  1SS9.  352  pp.,  57  illustra- 
tions. 2  maps.     William   Irelan.  Jr 

••Tenth  Annual  Report  of  the  State  Mineralogist,  1890,  983  pp.,  179  illustra- 
tions, 10  maps.     William   Irelan.  .Tr 
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Asterisks  (**)  Indicate  the  publication  Is  out  of  print. 

Price 
Klevcnili    Koi'oit    (First    nienniai)    of  llip   Slate   Mineralogist,   for  tiie   two 
years    oinliiiR    September   IH,    ISIVJ,   IJ12    pp..    73    illustrations.   4    maps. 

William    Irelan.  Jr $1.(K( 

••Twelfth    Hep'Tt    (Second   Bicniiiul)    of  the   State  Miiieralosist.   for  the  two 
jears  ending    September   1.").    1S04,  Ml    pp..   101    illiistratious,  Ti   maps. 

J.  J.  Crawford 

••Thirteenth   Report   (Third  Biennial)  of  the  State  Mineralo;;i8t.  for  the  two 
.venrs   endin?    September    15,    1S90,    720    pp..    03    illustrntions.    1    map. 

J.  J.  Crawford . 

Chapters    of    the    State    Minernlosist's    Report.    Riennial    Period,    19i:i-1014. 

Fletcher  Hamilton  : 
••Mines  and  Mineral  Resources.  Amador,  Cnlaveras  and  TuoluuMie  Counties, 

1712    |)p..    jiaper , 

Mines  and  Mineral   Re.sources.  Colu.xa.  (ilenn,   I>ake,  Marin,  Napa,  Solnno. 

Sonoma  and  Yolo  Counties,  208  pp..  paper ..""lO 

Mines    and     Mineral     Resources.    Del     Norte,     Humboldt,    and    Mendocino 

Comities.  .")9   pp..   paper .25 

••Mines   and    Mineral    Resources.    Fresno.    Kern,    Kines.    Madera,    Marii>osa, 

Merce<l,  San  Joaquin  and  Stanislaus  Counties.  220  pages,  paper 

Mines    and    Mineral     Resources    of    Imperial     and     San     Diego    Counties, 

113   pp..    paper ..V» 

••Mines    and    Mineral    Resources,    Shasta,    Siskiyou    and    Trinity    Counties, 

ISO   pp..    paper 

••Fourteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1013- 
1014.  Fletcher  Hamilton.  lOl'i  • 
A  General  Report  on  the  Mines  .Tud  Mineral  Resources  of  .\mador.  Cala- 
veras. Tuolumne.  Colusn.  tJlenn.  Lake.  Mnrin,  Napn.  Solnno.  Sonntna, 
Yolo.  Del  Norte.  Humboldt.  Mendocino.  Fresno.  Kern.  Kines.  M.ndera. 
Mari|>osa.  Merced.  San  .)oa<|uin.  Stnnishnis.  Snn  Diego.  Imperial. 
Shasta.    Siskiyou,    and    Trinity    Counties,    974    pp.,    275    illustmtions, 

cloth 

Chapters    of    the    State    Mineralogist's    Report.    Biennial    Period.    101'    101(1. 

Fletcher  Hamilton  : 
••Mines  and  Mineral  Resources,  Alpine.   Inyo  and  Mono  Counties,   17<i  pp.. 

paper    

••Mines  and  Mineral  Resources.  Butte.  La.sseD.  Modoc.  Sutter,  and  Tehama 

Counties.    01    pp..    paper - 

Mine.v;  anil   Minor.il    Resources.   El   Dorado.   Placer.   Sacrnnkento,  and    Yuba 

Counties.    10S    |>p..    paper __    .. .(V» 

Mines  and    Mineral    Resources.   Monterey,   San    Benito.   San    Luis  Obispo. 

Santa  Barbara,  and  Ventura  Counties.  1S3  pp..  paper .CCt 

Mines  and  Mineral  Resources.  I.os  Anseles.  Onini.'e.  mid  Riverside  (."onntie^. 

130    pp.,    pa|>er ..V) 

••Mines  and  Mineral  Resources.  San  Bernardino  and  Tulare  Counties.  ISO  pp.. 
paper    

••Fifteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1015- 

1010.   Fletcher  Hamilton.  1017 
A   (Jeneral    Report   on    the   Mines   and    Mineral    Resources  of   .Mpine.    Inyo. 

Mono.    Bntle.    Lassen.    .Mo<loc.    Sutter.     Tehnuja.    Plnc«T.    Sncrnniento. 

Yuba.   Los   .Xniceles.   Ornnge.   Riverside.   San   Benito.  Snn    f^uis  ObisiMj. 

Santa  Barbara.  Ventura.  San  Bernardino  and  Tulare  Counties.  OJK)  pp.. 

413  illustrations,  cloth 

Chapters    of    t!ip    St.ite    Mineralogist's    Report.    Biennial    Period    1017-lOls. 

Fletcher  Hnnulton  : 

.Mines  and  .Mineral  Resources  of  Nevada  County.  270  pp..  pnr»er .7*) 

Mil-*  and  Mineral  Re.sources  of  Pluma.s  County.  isS  pp..  paper « ..V) 

M;ll••^  and  Mineral  Resources  of  Sierra  County.  144  pp..  paper ..V) 

Seventeenth    Report    of   the    State    Mineralogist.    1020,    ^fining   in   California 

during  1920.  Fletcher  Hamilton:  .'162  pp.,  71  illustmtions.  cloth 1.7.'i 
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Asterisks  (••)  indicate  the  publication  is  out  of  print.  Price 

Eighteenth    Report   of   the    State    Mineralogist,    1922,    Mining    in    California, 
l-'ietclier   Ilaiuiltou.     Chapters   published   monthly   beginning   wiih   .Jau- 
iiary.   1922: 
••January,   "'February,   March.   April,  May,   June,  July,   August,   Sepu-mber, 

October.   November,   December,   1922 Free 

Chapters  of  Nineteenth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 
Fletcher   Hamilton  and   Lloyd    L.   Root.     January,   February,   March, 

September,   1923  Free 

Chapters  of  Twentieth  Report  of  the  State  Mineralogist,  'Mining  in  California,' 
Lloyd   L.  Root.     Published  quarterly.     January,  April,  July,  October, 

1924.   per  copy $0.25 

Chapters    of    Twenty-first    Report    of    the    State    Mineralogist,    'Mining    in 
California,'   Lloyd   L.   Root.     Published  quarterly. 

January,  1925,  Mines  and  Mineral  Resources  of  Sacramento,  Monterey  and 

Orange    counties .25 

April,    1925,    Mines    and    Mineral    Resources    of    Calaveras,    Merced,    San 

Joaquin,   Stanislaus  and   Ventura  counties .25 

July,  1925,  Mines  and  Mineral  Resources  of  Del  Norte,  Humboldt  and  San 

Diego    counties   .25 
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PREFACE. 


The  Division  of  Mines  and  Mining  (formerly  State  Mining  Bureau) 
is  maintained  for  tlie  pur])Ose  of  assisting  in  all  possible  Avays  in  the 
development  of  California's  mineral  resources. 

As  one  means  of  offering  tangible  service  to  the  mining  public,  the 
State  ^Mineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  of  tliis  character  lias  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Report  of  the  State  I\Iineralogist 
in  the  form  of  monthly  chapters  Avas  begun  in  January,  1922,  and 
continued  until  ]\Iarch,  1923. 

Owing  to  a  lack  of  fluids  for  i)rinting  this  was  changed  to  quarterly 
publication,  beginning  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies,  25  cents  apiece.  'Mining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  Division  of  ]\Iines  and  Mining. 

Pages  are  numbered  consecutively  throughout  the  year  and  an  index 
to  the  comjilete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  wdth  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  ]\IiiuM-al  production  reports  formerly  issued 
only  as  an  annual  statistical  bulletin  are  ])ublished  herein  as  soon  as 
returns  from  producers  are  comjjiled.  The  executive  activities,  and 
tho.se  of  the  laboratory,  museum,  library,  employment  service  and  other 
features  with  which  the  i)ublic  has  had  too  little  ac(iuaintance  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  practice  of  issuing  from  time  to  time  technical  reports  on 
special  subjects  will  be  continued,  as  well.  A  list  of  such  reports  now 
available  is  appended  hereto,  and  the  names  of  new  bulletins  will  be 
added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  coriu'ction  and  iiniJiovemcnt . 
Con.structive  suggestions  from  Ihe  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  Division  of  Mines  and  ]\Iining  is  to  increase  its 
usefulness  and  to  stimulate  the  intelligent  developnu^nt  of  the  wonderful, 
latent  resources  of  the  State  of  California. 


\ 
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1)1«TU1CT   KEPOUTS  OF  MIXING  ENGINEERS. 


Ill  1!)1!)-1!)2()  tlio  ^liiiiufi:  Dcpartiiu'iit  Avas  ()r<j:aiii/.('(l  into  tour  main 
fTcojrraphical  divisions,  with  the  field  work  delej^ated  to  a  niininj? 
engineer  in  each  district,  working  out  from  field  offices  that  were 
estahlislied  in  Redding.  Auburn,  San  Francisco  and  Los  Angeles, 
respectively.  This  move  brought  the  office  into  closer  personal  con- 
tact with  operators,  and  it  has  many  advantages  over  former  methods 
of  conducting  field  work.  In  192:?  the  Redding  and  Auburn  fiekl 
offices  wore  consolidated  and  moved  to  Sacramento. 

The  boundaries  of  each  district  were  adjusted  and  the  counties  now 
included  in  eacli  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  the  accompanying  outline  map  of  the  state. 
(Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  tlie  di.strict  engineer,  Avill  continue  to  appear  under  the  proper 
field  division  heading. 

Altliough  the  petroleum  industry  is  but  little  affiliated  with  other 
brandies  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  Galifornia.  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor on  the  current  develoi)ment  and  general  conditions  in  the  state's 
oil  fields  is  included  uiuh-r  this  heading. 

New  County  Reports. 

The  series  of  .sej)arate  reports  on  tlie  mines  and  mineral  resources  of 
the  different  counties,  that  together  comprise  the  State  ]\Iineralogist 's 
Reports  XIV  to  XVIl,  inclusive,  in  the  ease  of  many  of  the  counties 
have  become  exhausted.  Tliosc;  still  in  stock  are  in  need  of  revision. 
It  was  deemed  advisable,  therefore,  beginning  with  the  January,  1925, 
issue  of  ']\Iining  in  California,'  to  make  the  district  engineei's'  reports 
in  the  form  of  a  complete  general  report  on  the  mines  and  mineral 
resources  in  one  or  more  of  the  counties  in  eacli  district. 

This  })rogram  will  l)e  followed  as  near  as  possible  in  succeeding  num- 
bers of  the  (luarterly  until  each  county  in  the  state  has  been  covered. 

SACRAMENTO   FIELD   DIVISION. 
C.   A.    I/)(i.\X,    MiiiinK   lOiiKiiiccr. 

On  acconnt  of  unfinished  field  work  there  is  no  rei)ort  I'loni  tlie 
Sacramento  Field  Division  in  this  issue. 

SAN    FRANCISCO    FIELD    DIVISION. 

Oil  account  of  iinfinislicd  field  work  I  here  is  no  ii'iiort  t'roiii  the 
San  Francisco  Field  Division  in  this  issue. 
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LOS  ANGELES   FIELD   DIVISION. 

W.    HiuiiM.    Ti  (  KH;.    .Milling    KiiKii"'<r. 

MONO    COUNTY. 

Mniin  Coiiiity  wiiN  fi-catcd  April  '2\.  lN(il.  jiiid  coiisisls  (if  ."{O.'JO  scjuarc 
miles.  It  is  hoimdi'd  on  llic  ii(»rth  and  cast  by  tlic  state  of  Nevada, 
on  the  .sontli  by  Inyo  County  and  on  the  west  by  ^Madera.  Tuohiinne 
and  Alpine  eounties.  The  eounty  is  e.xtreniely  mountainous,  the 
westci'ii  i)ortion  lyinp:  amonjr  the  Sierra  Nevada  ^lonntains.  \vh<»se 
|)rineipal  jx'aks  rise  to  elevations  of  over  l.'J.OOO  feet.  The  frreater 
portion  of  the  eounty,  in  its  lar^rer  features,  is  a  broad  table  land  at  an 
altitude  of  from  ")()()()  to  7()()()  feet  above  sea  level,  traversed  ]»y  a 
series  of  appro.ximately  parallel  ranjres  runnin«r  northerly  and  south- 
erly, which  ri.se  .several  thousand  feet  above  the  ])lateau.  The  other 
prominent  mountain  ranjres  are  the  Sweetwater  Mountains,  alontr  the 
eastern  border  f)f  the  eounty  in  its  northern  jiortion,  and  the  AVliite 
Mountains  ero.ssin*,'  its  e.xtreme  southeast  eoi-ner. 

^foiio  Lake  is  the  oidy  lai-fr<'  body  of  water  in  the  eounty.  It  lies 
ten  miles  south  of  IJodie  at  an  elevation  of  t)4"J()  feet  abov<'  sea  h'vel. 
with  an  appro.xinuite  area  of  1100  s(|uai'e  miles.  The  water  of  this 
lake  contains  earboiuite  and  sidphate  of  soda.  s(»(lium  chloride,  borax 
and  other  .salts.  A  detailed  description  of  this  lake,  by  I.  ('.  Hnssell. 
is  contained  in  IT.  S.  Geol.  Survey  Monofrraph  XI,  p.  2(57.  ISS.").  The 
principal  streams  are  Owens  IJiver,  in  the  south,  which  rises  in  a 
lii<rh  peak  of  the  Sierras  and  flows  southward,  formerly  emptyin<r  into 
Owens  Lake,  but  at  ])resent  whose  waters  are  conveyed  by  an  acpiediict 
as  a  supi)ly  for  the  city  of  Los  Anjjeles;  and  the  Walker  IJiver.  which 
flows  northward  into  Nevada.  Mininir  and  stock  raisin};  are  the 
principal  industries  in  the  county. 

The  j)eriod  of  jrreatest  activity  in  mininir  was  from  ls7(i  until  ISSS. 
The  most  productive  jrold  districts  have  been  liodie,  ^lasonic  and  Mono 
Lake.  The  princi|)al  production  of  silver  has  come  from  the  lilind 
Springs  Hill  District,  near  Henton.  The  lack  of  railroad  transjjorta- 
tion  has  retarded  the  develo|)mcnt  of  the  highly  mineralizj-d  belt  that 
runs  through  the  county.  The  only  railroad  in  the  county  is  the 
Nevada-California  Railroad,  which  runs  through  the  .s(>utheast  corner 
of  the  county  for  a  distance  of  (is  miles.  In  recent  years  the  increase 
in  travel  during  the  summer  months  (»f  the  general  jjublic  to  the 
large  number  of  i)leasure  resorts  locate<l  in  the  high  Sierra  has  led 
to  the  improvement  of  the  main  travel  routes  throughout   the  county. 

General   Geology. 

The  west  biMindary  of  the  county,  ext«'nding  in  a  northwest  direction 
from  San  Joa<piiii  Peak  to  Tojiaz.  is  made  n|»  with  deei)-seated  granitic 
rocks,  including  granit<'s.  di«»rit<'s,  granoiliorites  and  gabbms.  also 
metamorphic  gneis,ses  and  schists.  Iiu-luded  in  this  mas.s  of  granitic 
rocks,  there  is  a  belt  of  ('and)rian  limestones  that  exten<ls  from  .Line 
Lake  in  a  northerly  direction  to  Virginia  Creek.  The  central  part  of 
this  belt  of  limestone  is  l«>cate<l  west  of  Mono  Lake.  In-ing  about 
three  miles  ill  width  on  its  southerly  extremity,  while  at  its  northern 
limits  it  is  about  six  miles  wide.  In  the  Mono  Lake  and  Lundy  dis- 
tricts, the  belt  is  madi-  up  of  nielaiiinrpliic  limcNtoncs.  slatt-s,  green 
.stones  and  quartzites. 
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MONO  COUNTV  MINERAL  PRODUCTION,  1880-1926. 


Year 

Cold, 
value 

Silver, 
value 

Ujid 

Lime 

Miscellaneous  and  unapportioncd 

Pounds 

Value 

Barrels 

Value 

Amount 

Value 

Substance 

SO 

$2,407,236 
3,385.000 
2.200,000 
1,750,000 
1.000,000 
482.860 
439.558 
382.498 
297.000 
193,i64 
144,180 
302,415 
396,296 
293,6.37 
358,824 
552,680 
451,553 
520,101 
446,017 
697.069 
670,200 
493.355 
510,596 
3.34,713 
268.9.30 
308,884 
338.698 
383.971 
413.946 
354,909 

435,724 
261.232 
377.518 
147,271 
7,000 
107,302 
237.084 
209.040 

31.252 

29,428 

144.746 

37.754 

65,717 

34.661 

49,651 

5.503 

20,204 

$582,905 
300,000 
380,000 
290,000 
285,000 
91,849 
163,502 
118,945 
75.000 
86.827 

iSl 

i82 

t83 

H4 

87 

^ 

88 

S9 

ill 

52.293 
18.983 
271.058 
11.401 
11.549 
84.910 
82.283 
72.491 
66,667 
47,547 
75.921 
25,091 
36,548 
20,067 
2,555 
11,240 
13.151 
29.797 
26.134 
37.792 

9,391 
35,508 
70,602 
23,263 
10,000 
1.923 
3.606 
5.662 

22.727 

55.558 

34,369 

15,160 

11,683 

3,12) 

6,472 

1,590 

121,401 

1 

'1 .. 

50,000 
94,400 
73.500 
32.000 
75.000 
28.000 
50.000 
29.000 
4.400 
1,000 

$1,500 
2,926 
2,205 
1,088 
2.737 
1,190 
2.000 
1.160 
154 
36 

800  cu.  ft. 
3.000  eu.  ft. 

$8,000 
24,000 

Onyx. 

500 
1,200 
3,000 
1.200 
1,100 
2,000 
2,000 
1,818 

215 

$2,000 
4,800 
4,000 
3,750 
4,000 
3.000 
2.000 
5.000 
850 

3.1  yx. 

,^ 

,  1 

111 

1 

1.938  lbs. 

305 

Copper. 

'1 

1.600  lbs. 

208 

Copper. 

06 

07 

08 

7.100  gaU. 

5,575 
106.772 

Mineral  watiT. 

Oil    .. 

UMapportioncd, 

10 

1900-1909. 

11 

37.665 
23.936 

1.665 
1,077 

12 

l.i 

14 

4,961 
2,135 

3,721 
1.600 

8.179  lbs. 

79,319  lbs. 

1,000  lbs. 

1.350 

12.294 

150 

200 

300 

3,906 

40 

750 

100 

592 

1.000 

750 

379 

l.(i.50 

586 

8..304 

lO.OOO 

4.5.010 

19.044 

48.(127 

29,250 

146.300 

368 

66,200 

Copper. 
Copper. 
Salt. 

l.i 

ii; 

i: 

1.912 
1.318 
1,556 
85.014 
42,962 
9,820 

164 
94 
82 
6,801 
1.933 
540 

Copper,  molybdenum. 

1    160  lbs. 

salt. 
Copper 

Other  minerals. 

I'j 

539  ite. 
3,215  lbs. 

Copper. 

.'U 

Copper. 

2] 

2,940  lbs. 

)i 

4,33S  lbs. 

Copper 

Other  minerals. 

.'3 

.'I 

32,458 
22.488 

20,906 

2,597 
1.957 

1.672 

Other  minerals. 

-5 

Other  minerals. 

2\> 

r          2,628 

Other  minerals. 
Copper 

Totals.. 

$22,979,517 

$3,803,917 

716.670 

$'3,578 

20,129 

$34,721 

$512,310 

376 
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The  central  and  major  portion  of  the  county  is  covered  by  volcanic 
lavas  and  tuffs,  chiefly  andesites,  but  includinj?  some  basalts  and  small 
amounts  of  rhyolilc 

In  this  area  the  major  i)oi-tion  of  the  ridj^a'S  is  made  up  of  granitic 
rocks  which  strike  northerly  and  are  more  (»r  less  jjaraHcl.  Blind 
Sprin*^  Hill,  which  is  located  east  of  Benton,  is  made  uj)  of  deej) 
seated  <;ranitie  rocks.  The  rock  is  a  coarsely  crystalline  hornblende 
jrranite.  This  <rranitc  ran<re  is  six  miles  in  leiifrtli  from  north  to 
south  and  three  miles  in  width  from  east  to  west.  The  White  Mountain 
ranpre  is  located  in  the  southeastern  end  of  the  county,  being  a  continua- 
tion of  the  Inyo  range  of  mountains,  and  extends  north  from  the  Inyo 
County  line  into  the  State  of  Nevada.  Tlie  AVhile  Mountain  range  is 
built  uj)  of  a  thick  series  of  sedimentary  rocks  which  are  intruded  by 
large  masses  of  granite. 

Mineral    Resources. 

Among  the  known  mineral  resources  of  the  c(»unty  are  anilahisite. 
bai'ytes.  clay,  copper,  dolomite,  gold.,  lead,  limestone.  molybdcMUiii. 
pumice,  salt,  silver,  travertine  and  zinc. 

.AIKTAL8. 

COPPER. 

Tile  base  ores  that  occur  in  the  well  mineralized  belt  Ihat  follows  the 
Sierra  Nevada  range  very  fre(|uently  carry  eojiper  in  association  with 
other  minerals  and  some  spasinodic  attempts  at  mining  this  metal  have 
been  made  in  the  past.  The  principal  occurrences  of  copper  ores  are 
on  Copper  Mountain  sixteen  miles  soutliwest  of  Hodie  antl  four  nules 
from  the  west  shore  of  Mono  Lake. 

In  this  area  copper  ores  are  found  on  the  contact  of  lime^stone  and 
porphyry.  The  ore  is  principally  azurite.  cuprite,  malachite  and 
ehry.socolla.  No  developnu'ut  work  has  been  done  on  these  deposits 
since  1!K)8  and  the  extent  of  th(>  deposits  has  not  been  determined.  The 
antinu)nial  silver  ores  of  Blind  Springs  carry  some  eo])per.  in  the 
form  of  azurile.  malachite  and  clialcopyrite. 


(U)i.n. 

The  prini'i))al  |)roduction  of  gold  in  Mono  County  has  been  from 
the  Uodie.  ]\lasonic.  Luudy  and  Mono  Lake  districts.  The  Bodie 
milling  district  has  been  the  most  important  in  Mono  County  and 
has  a  production  record  «if  about  :|;:iO.( )()(•.(><•()  since  its  discovery  in 
18()().  In  this  district  the  Standard  Consolidated  Mining  Com])any's 
record  of  production  from  1m77  to  lfH3  was  $lS;j()L'.Sr)r).  with  $r)/J64,- 
407  paid  out  in  dividends.  The  S(»uthern  Cons<»li<lated.  which  com- 
j)rised  the  .Noonday.  Ked  Cloud.  Addenda.  Oro  and  Detiance  mines, 
produeed  from  1H77  to  b^Ss.  .+  1.(>4H,:{7l'.  The  Syndicate  Mine  record 
of  production  was  over  $!.()( )(),()()().  In  the  Ltmdy  Mining  District  the 
May  Lundy  Mine  has  produeed  ab(»ul  $L'.(MK).()(Ki.  The  mf»sf  pro- 
ductive mine  in  the  Masonic  Di.stricI  was  the  Pittsburg  liiberty  Mine, 
which  has  a  pidduetion  reeord  of  .t7<)().(HKt.  Other  im|»ortant  produc- 
ing mines  have  been  the  Casa  Diablo  Mine,  located  in  the  Chidago  Dis- 
trict, and  the  Mammoth  Mine,  locatcil  near  Mammoth  in  the  high  Sierra. 
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The  priiH'ip.il  >.^<>lil  pl.iccr  ;irc;is  in  I  lie  (Miiiiily  iii'<'  lo<';i(<'(|  on  llir- 
lit'iidwiih'rs  ol'  I  lie  \V;ilkcr  Ifivcr  niid  on  \'ii'j,nni;i  iiiHi  l)<»ij;'  cri'ck.s,  jiikI 
llie  Jiodit'  1  )ij^j;iiis,  l()c;il<'<|  imrlli  ol"  Mono  haUc.  ( !oii.si(l<'riil>l(;  K"'*'  vvuh 
produced  in  llu;  early  days  t'r(»ni  I  lie  areas  nieiilioned.  TIm!  ^!:rav(!l 
in  the  area  on  Virginia  and  Do;.,'  ercMiks  covers  several  liiindred  ae,reH 
and  is  from  five  to  len  I'eet  lliick,  and  said  lo  liav<'  an  nvniiic  value 
of  25  cents  per  yard. 

Mines. 

Al  Mono  Mine.  It  is  located  in  the  West  Walker  Jtiver  Minin{< 
District,  in  T.  8  N.,  R.  22  E.,  M.  D.  B.  and  M.,  .'J  milcH  south  of  (JolevilJe. 

Bibl:  State  Mineralogist's  Report  XV,  p.  105, 

Blue  Bird  Group  of  Claims.  It  comprises  5  claims  located  in  the 
Chidago  Mining  District,  12  miles  .southwest  of  lienton,  a  station  on  the 
Southern  Pacific  Railroad.  Elevation  8000  feet.  Owners,  lUiny  M. 
Brown  and  J.  F.  Burchim,  of  Bi.shop,  California. 

A  vein  of  quartz  occurs  in  rhyolite,  strikes  northeast  and  dips  verti- 
cally. A  number  of  prospect  holes  made  along  the  outcrop  for  a  cjm- 
siderable  distance  have  exposed  a  vein  from  2  to  4  feet  in  width. 
Samples  taken  at  the  different  openings  are  said  to  show  valii<^  of  $5 
to  $15  per  ton  in  gold. 

Bonanza  Group  of  Claims.  The  group  compri.s*^  five  claims  Uff/riUnl 
in  the  Chidago  ^Mining  District,  4  miles  north  of  the  (^hhh  Ihahlo 
District  and  14  miles  southwest  of  Benton,  a  .station  on  the  S^^uther/i 
Pacific  Railroad.  Elevation  7000  feet.  Owner,  Gerald  Hurilcy, 
Bishop,  California. 

A  vein  of  quartz  3  feet  wide  occurs  in  rhyolite.  It  »trike«  cant  and 
dips  70'  south. 

Development  eon.sists  of  a  number  of  shaftii  sunk  ;/» 

to  depths  of  10  to  20  feet.    Samples  taken  from  the  ^ 

are  reported  to  assay  from  $5  to  |10  per  ton  in  gold  and  iniTer. 

Brownxte  Group  of  Clainus.  The  group  eompri««s  three  eiainw 
located  2|  miles  soathea.si  of  Masonic,  in  the  yiaamue  yUning  Distriet. 
Owner,  W.  L.  E.  Brown,  of  3Ia.sonie,  California.  The  rein  oeeon  oa 
contact  of  schist  and  granite.  It  strikes  northeast  and  has  a  width  of 
6  feet. 

Bibl:   State  Mineralogist's  BeporU   XV,   pp,   143,   160;  XVII, 
p.  153;  XVin,  p.  416. 

Caga  Diablo  Mime.  It  comprises  six  daims,  two  of  whidb  are  pat- 
oited,  loeated  22  sules  nortli  and  a  little  west  of  Bidiop,  Itrfo  Comtf, 
in  the  Casa  Diablo  Milling  Distriet.  Eleration  7200  feet.  Owner, 
li.  Q.  Watteraon,  Bidiop,  CaMonaaL  The  property  was  operated  m 
1921  and  ld22  by  the  Bnkop  Ormmmuty  Gold  Prodoons  MsMuag 
Coaqtanj,  of  Los  AngelesL 

Tkree  parallel  vamt  oecar  in  granite,  known  as  the  Mzy  BtwIbi, 
Don  «£  Hope  and  Diy  Bone,  the  most  pndmetiwe  warn  heing  the  Xaf 
BroolBL  TWae  ^«ias  strike  X.  d§'  E.  and  dtp  ^"^  nordnrest.  In 
widtk  the  wins  TBT  frwn  12  inelMB  to  tikree  feet.    Jltfi  rtam  qmaaiz 

miy  M  amtM  penmUpt  U  pyriU, 
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Tlic  workinjjs  consist  of  a  niiml)or  of  tunnels  (lriv(Mi  at  difTcroiit  eleva- 
tions. Tlie  main  working;  tunnel  is  known  as  the  May  lli-ooks  tunnel 
and  is  driven  as  a  erosseiit  S.  .'{()  K.,  ]()()()  feet,  interseet  in;r  tlie  above 
mentioned  veins.  Tlie  May  llrooks  vein  was  intersected  ;>0()  IVet 
from  the  portal  of  the  tunnel.  This  vein  was  drifted  ou  a  distance  of 
300  feet  southwest  of  crosscut  and  75  feet  to  the  northeast,  and  was 
stoped  for  a  distance  of  250  feet  on  the  southwest  to  the  surface. 
About  90  feet  beyond  the  May  Brooks,  the  Don  of  Hope  vein  was  cut 
by  the  crosscut  tunnel  and  this  vein  was  developed  for  a  distance  of 
300  feet  to  the  northeast  and  stoped  for  a  distance  of  100  feet.  About 
30  feet  southwest  of  crosscut  tunnel,  a  winze  was  sunk  on  the  vein  to 
a  de|)th  of  250  feet.  ApiH-oxiniately  100  feet  beyond  this  vein  the 
crosscut  tunnel  intersects  the  Dry  I'.one  vein. 

The  average  value  of  the  ore  milled  from  these  workings  is  report e(l 
to  have  been  $12  per  ton  in  gold. 

I'ractically  all  the  e(piii)ment,  with  the  exception  of  a  10-stamp  mill, 
has  been  removed  from  the  projjcrty.  Water  for  camp  use  and  mill 
ojierations  was  secured  from  Rock  Creek,  a  distance  of  eight  miles. 
Idle. 

r.ihl:  State  Mineralogist's  Kei.ort  XVIII,  p.  418. 

Clidihsfown  Mine.  This  ])roperty  consists  of  8  claims  located  in 
See.  3(i.  T.  2  N.,  K.  25  E.,  M.  I).  15.  and  M.,  in  the  Mono  Lake  Mining 
District.  Elevation  S700  feet.  Owner,  »I.  F.  IIamnu)iul,  of  Mono 
Lake,  California. 

A  vein  of  quartz  occurs  in  slate  and  strikes  northeast  with  a  vertical 
dip.     The  vein  quartz  is  5  feet  wide  and  is  free  milling. 

Development  consi.sts  of  cros.seuts  and  tunnels  amounting  to  i'OO  feet. 


];il)l:   State    Mineralogist's   Reports   VI 11.    i^. 
XIII,  p.  227;  XV,  ]).  172. 
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Chemung  Mine.  It  is  situated  2J  miles  southeast  of  the  town  of 
Ma.sonic,  in  the  ^Masonic  Mining  District.  Owner,  Visalia  Masonic 
Mining  Company,  deorge  C.  Cobb,  jiresident ;  BVank  Carson,  secre- 
tary, Visalia,  California.  I'lider  lease  to  liiirrouglis  and  0'r>rien.  of 
Bridgeport. 

Develojiments  consist  of  a  vertical  shaft  200  feet  in  depth,  with  drifts 
on  the  50,  100  and  200-foot  levels.  Three  men  employed  in  nnwatering 
the  shaft  and  underground  workings. 

Bihl:   State  Mineralogist's  Report    XVIII.   pp.  415-410. 

i' lover  I'dtrh.  (Inld  Lode,  11.  11.  and  Ohl  iUory  (troupe  of  Claims. 
The.se  groups  comprise  52  claims,  situated  in  T.  3  and  4  S.,  R.  30  and 
31  E..  in  tlie  Clover  Patch  and  Chidago  mining  districts,  located  35 
miles  north  of  Bishop  and  14  miles  southwest  of  Benton,  a  station  on 
the  Southern  Pacific  Railroad.  Elevation  7000  to  S500  feet.  Owner, 
IJniverxaJ  Orr  MiJIinq  auel  Mitnnfi  Companii.  Dr.  E.  W.  Ames,  presi- 
dent ;  W.  n.  (loodwin,  secretary:  W.  B.  Ames,  general  manager;  Harry 
M.  Tirown.  superintendent.     Offices.  Renf),  Nevada. 

({old  T..ode  (}roup  comprises  16  claims;  Old  Glory  Orouj)  comprises 
If)  claims;  B.  B.  Orou|i  comprises  8  claims;  Four  Leaf  Clover  compri.ses 
13  claims. 
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TIk'sc  (!l;uins  are  located  alonj;  a  scries  of  iKirallcI  (|uarjz  loilcs  that 
strike  X.  'M)  W.,  cxtoiuliii};'  Trom  llic  Casa  J)ial)l()  Aline  lo  Wildrosc 
Canyon.  The  jjeneral  count i-y  i-oek  in  this  area  consists  of  j^ranite, 
rliyolitc.  (jnart/ite.  with  licrc  and  there  k'ntils  of  limestone.  In  phutes 
in  this  area,  there  are  fiows  of  andesitic  tutf  and  some  basalt.  The 
quartz  veins  -vvliich  occur  both  in  «rranite  and  rhyolite  are  found  along  a 
series  of  i)arallel  rhyolitic  dikes  that  form  the  main  j'itl<>:es  in  this  area, 
extendinjj;  in  a  nortliei-ly  direction.  These  veins  vary  in  width  from 
two  to  six  feet. 

Development  consists  of  tunnels  and  shallow  shafts  and  prospect  holes 
along  the  most  i)rominent  outcrops.  Samples  taken  from  these  ditferent 
workings  are  stated  to  cany  from  $2.r)()  to  $15  iii  gold  and  silver. 

The  most  extensive  development  has  been  on  the  Old  Glory  (irouj) 
which  was  formerly  known  as  the  Jianner  !i\Iine.  Here  on  the  ea.st 
slope  of  the  ridge  that  lies  east  of  Clover  Patch,  a  tunnel  lias  been  driven 
200  feet  northwest  on  a  vein  that  strikes  N.  50"^  \V.  and  dii)s  ^O"^  north- 
east. Tliis  vein  is  in  granite  and  is  from  18  inches  to  3  feet  in  width. 
It  is  stated  the  ore  mined  from  this  tunnel  had  an  average  value  of 
$10  per  ton  in  gold  and  silver. 

JSouth  of  these  workings  are  the  main  IJanner  workings  which  con- 
sistetl  of  several  incline  shafts  sunk  on  a  vein  that  strikes  N.  30  '  W. 
and  dips  15°  west.  These  workings  are  caved.  This  vein  lias  a  width 
of  12  inches  to  3  feet.  The  ore  was  hauled  by  wagon  to  IJanner  Springs 
where  it  was  treated  in  a  5-staini)  mill.  The  vein  (piartz  is  mineiali/.ed 
with  galena,  pyrite,  marcasite  and  chalcopyrite  and  carries  values  in 
gold  and  silver. 

On  the  Four  Leaf  Clover  Group  the  gold  occurs  in  fractures  and 
seams  in  the  rhyolite,  the  belt  of  rhyolite  being  about  2000  feet  in 
width  with  general  east  and  west  strike.  It  is  reported  that  the  company 
has  taken  over  the  Sierra  Vista  Mine  and  i)lans  to  install  a  50-ton  mill 
for  treatment  of  ores  in  the  district. 

Conroy  Ranch  (Placer).  The  proi)erty  comprises  400  acres  of  patented 
land  located  on  the  north  shore  of  .Mono  Lake  and  to  the  west  of  ]\lono 
Diggings. 

The  gravel  on  this  property  is  rei)ortcd  to  carry  values  of  25  cents 
per  yard  and  covers  the  whole  area  of  the  ranch.  It  is  reported  that 
the  property  was  formely  drilled  for  dredging  ground.  Hichie  Conroy, 
of  Mono  Lake,  owner. 

Dog  Creek  Placera.  This  area  on  Virginia  and  Dog  creeks  consists 
of  well-rounded  wash  gravel,  varying  in  depth  fi-om  live  to  ten  feet  and 
disti-ibuted  over  several  hundi-ed  acres  of  ground.  It  is  stated  that 
over  this  area  the  gravel  will  pan  about  25  cents  per  yard.  During  the 
past  year  these  placers  have  been  worked  by  Ijauglin  and  Ko.se,  of  Los 
Angeles.  The.se  parti(>s  are  planning  to  install  a  shovel  and  also  a 
screening  and  sluicing  plant  to  work  the  gravels  this  winter. 

Dundi  rhnra  Mine.  It  is  situate<l  one  nule  south  of  (ireen  Creek,  in 
Sec.  19,  T.  :'.  .\.,  \l.  25  K..  .M.  I).  I',.  an<l  M.  Owner.  .1.  S.  Cain,  of  P,odi(>, 
California. 

The  vein  occurs  in  graiute,  strikes  noi-th  and  dips  45'^  west.  The  vein 
is  3  to  9  feet  in  width  and  it  is  reported  the  oxidized  ore  above  the  npper 
tunnel  carried  values  in  gold  as  high  as  $20  to  $40  ])er  ton.  The  ore 
encountered  in  lower  tunnel  is  highly  mineralized  with  pyrite. 
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Dcvolopmriil  consists  of  llircc  crdssciit  lumu'ls.  The  iipjicr  tunnel  is 
!>()()  fccf,  ;in(l  LMKI  fi'.-t  l)cl(»\v  lliis  InnncI  tlicrc  is  a  liinnci  1700  Icct  in 
l(Mij,'tli.  Alioul  SOO  Icct  l)cl(i\v  lliis  latter,  an  adit  was  started  (in  (Jrcen 
Creek  and  run  .")()()  feet  wiien  opciatiuns  were  suspended.  The  pr(»perty 
has  been  idle  since  1902. 

Bibl:  State  Mineralojrist "s   KVi>or1s   Xil.   i*.    17.S;   XIII,   p.   227; 
XV,  pp.  1G6-167. 

El  Dorado  Group  of  Claims.  This  group  of  claims  is  located  in 
Mammoth  Lakes  Mininp:  District,  4  miles  southwest  of  Mammoth  P.  U. 
on  the  west  slope  of  the  Sierra  Nevada  Kaiifre  of  mountains.  Elevation 
9400  feet.  ]Ioldin<rs  eomiirise  five  claims.  Owners.  1).  F.  Sliively  and 
associates,  I\rammoth,  California. 

The  vein  strikes  northwest  and  dips  SO  northeast.  It  has  a  width  of 
8  feet.  The  hanjrinjr  wall  of  the  vein  is  diorite-porphyry,  with  cpiartzite 
on  the  footwall. 

Development  consists  of  shallow  shafts  and  opcncuts  along  the  strike 
of  the  vein. 

Golconda  Mine.  It  is  situated  in  9>\  of  Sec.  36,  T.  2  X.,  R.  25  E.. 
M.  D.  ]>.  and  M.,  in  Mono  Lake  District,  on  the  east  slope  of  the  ran<:e 
west  of  Mono  Lake.     Idle.    Owner,  Stvaila-California  Power  Ctnnixnnf. 

Bibl:  State  Mineralogist's  Kei)ort  XV.  ]).  172. 

Goleta  Mine.  It  compri.ses  seven  patented  claims  located  in  See.  11. 
T.  2  N.,  R.  25  E.,  M.  D.  B.  and  M.,  on  the  eastern  slope  of  the  Sierras, 
about  six  miles  northeast  of  Lundy.  Owner,  Geleta  Consolidated  Mining 
Company.  Elevation,  7r)()0  to  8500  feet.  Developments  eonsi.st  of  two 
tunnels.  The  upper  tunnel  is  1200  feet  in  length,  while  the  lower  tunnel 
is  said  to  be  500  feet  in  length.  The  vein  (piartz  carries  values  in  gold, 
silver  and  copper.    Idle. 

Bibl:   State   Mineralogi.st's   Reports   XII,   p.    17S;   XIII,   p.   228; 
XV,  p.  172. 

Golden  Gate  Mine.  It  is  located  in  Rodriquez  Canon,  about  three 
miles  from  Coleville.  in  Sec.  26,  T.  8  X.,  R.  22  E.,  M.  1).  B.  and  M. 
Owner,  Brown  and  Donovan,  of  ^lasonic.  Two  veins  of  quartz  occur  in 
schist,  strike  X.  60  E.,  and  dip  38"^^.  Veins  vary  in  width  from  two  to 
four  feet.  Developments  consist  of  five  tunnels  from  300  to  ISOO  fe(>t 
in  length.    I<lle. 

Bibl:  State  :\Iineralogist 's  Kei»orf   X\',  pp.  110   112  and  p.  165. 

Gold  Wedfje  Mine.  It  comprises  nine  claims  locat<'d  on  the  cjtst 
slope  of  the  Benton  Range  of  mountains.  11  miles  .southwest  of  lienton. 
Owner,  .lo.seph  Main  of  Benton,  California.  I'nder  bond  and  lease  to 
R.  E.  Davis  and  J.  A.  Mayer,  of  Bishop,  California.  There  are  two 
systems  of  veins  on  the  property.  One  .strikes  X.  20  E.,  and  dips  50° 
west.  The  other  strikes  east  ami  dips  north.  These  veins  occur  in 
.schist  and  are  from  two  to  four  feet  in  width.  The  vein  quartz  is 
mineralized  with  pyrite.  galena,  marcasite  and  carri<'s  values  in  gold 
and  silver.  On  a  ridge,  at  an  elevation  of  7100  feet,  a  tunnel  has  been 
driven  .south  175  feet  on  the  X.  20  E.  vein.  At  150  feet  from  the 
portal,  the  tunnel  intersected  an  east  and  west  vein  and  a  <lrift  has 
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been  driven  40  Tecl  oast  on  lliis  vein.  Tlio  vein  ^vo^k('(l  was  18  iiiclics  in 
width.  Eiglity-fonr  tons  -was  shi|)i)ed  i'roin  those  Avorkinys  wliicli  it  is 
stated  carried  50  oz.  in  silver  and  $8  per  ton  in  <j;ohl.  At  an  elevation 
of  6800  feet  a  erosscnt  tunnel  is  boinf?  driven  south  to  intersect  these 
veins.  Tlie  tuniiol  is  in  300  feet.  On  tlie  noi-th  side  of  the  canyon  are 
several  tunnels  50  to  100  feet  on  a  vein  tliat  strikes  N.  20'^  E.  and  dips 
50°  west.     Six  men  are  employed. 

Hcadliqhl  and  Monic  Crista  Mine.  This  ])roporly  comprises  six 
claims  located  in  the  IMammoth  Lakes  Mining  District,  4^  miles  south- 
west of  Mammoth.  Elevation  9100  feet.  Owner,  P.  Keddy  Estate,  of 
San  Francisco.  Under  option  to  Mammoth  Consolidated  Mines  Com- 
pany, Terminal  Snbway  Building,  Los  Angeles. 

These  mines  are  situated  on  a  ridge  north  of  Mammoth  Creek  and 
are  located  between  the  ^Mammoth  aud  Lisbon  mines. 

Development  consists  of  a  crosscut  tunnel  driven  west  1500  feet,  at  a 
depth  of  800  feet  below  the  surface. 

It  is  stated  that  a  vein  of  low  grade  (piartz  was  cut  at  a  distance  of 
1200  feet  from  the  portal.    Idle. 

Bibl:  State  Mineralogist's  Reports  Vill,  p.  375;  X,  p.  341;  XII, 
p.  181. 

Hermine  Mine.  It  comprises  one  claim  situated  in  the  Masonic  Min- 
ing District,  in  Sec.  15,  T.  6  N.,  R.  26  E.,  M.  D.  B.  and  M.  Owner,  Mrs. 
Homer  Grigsby,  J\Iasonic,  California. 

Bibl:  State  Mineralogist's  Report  XV,  p.  164. 

Home  View  Mine.  It  is  situated  in  the  Masonic  Mining  District,  in 
Sec.  15,  T.  6  N.,  R.  26  E.,  M.  D.  B.  and  M.,  north  of  the  Pittsburg 
Liberty  ]\Iine.     Tunnel  driven  .south  900  feet  in  granite.    Idle. 

Bibl:  State  Mineralogist's  Report  XV,  p.  164. 

Hornet  Group  of  Mines.  This  group  is  located  8  miles  southwest  of 
Benton  in  the  Benton  Range  of  mountains,  south  of  the  Tower  Mine. 
The  property  was  formerly  known  as  the  Yellow  Jacket  Mine.  Holdings 
comprise  four  claims.  Owners,  Harry  ^L  lirown  and  J.  P.  Burchim  of 
Bishop,  California.  Elevation,  6350  foot.  The  main  Yellow  Jacket 
vein  strikes  X.  30'  E.,  dii)  vortical.  Width  2  to  4  foot.  The  vein  occurs 
on  the  contact  of  schist  and  granite.  There  is  also  a  vein  in  granite  that 
strikes  east  and  dips  50^"  north.  This  vein  has  a  width  of  2  feet. 
Development  cousists  of  a  shaft  150  feet  (l(>o|)  and  a  nuinl)or  of  tunnels 
and  shallow  shafts.     Idle. 

Lake  View  Mine.  It  comprises  one  claim,  situated  in  Sec.  20,  T.  26 
N.,  R.  26  E.,  in  the  Masonic  Mining  District.  Owner,  J.  M.  Bryan 
E.state  of  Masonic.  Development  consists  of  a  tunnel  175  feet  in  length 
with  winzes  and  raises  on  tlie  vein.    Idle. 

liibl:  State  Mineralogist's  Report  XV,  ])p.  164-165. 

Leida  Group  of  Minrs.  This  grouj)  of  mines  is  situated  two  miles 
west  of  Deer  Springs,  and  12  miles  southwest  of  Benton,  in  the  ]>onton 
Range  of  mountains  and  in  the  Chidago  .Mining  District.  Holdings 
comprise  16  claims.  Owner,  Louis  Leida  of  lienton,  ('alif(n-nia.  Eleva- 
tion 8000  feet.    A  series  of  parallel  veins  occur  on  those  claims,  which 
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striki'  iiorlliwcsl  and  dip  ">() '  soiit  liwcsl,  in  <;;i-;mil('.  Tlu^  veins  liavc  ;i 
widtli  of  3  to  ()  iVct.  DevelopmcMit  consists  of  fi  nuniber  of  tunnels  and 
open  cuts  along  the  outcrops.    Two  men  employed. 

Lisbon  Mine.  It  comprises  a  grouj)  of  8  claims  located  on  the  ridge 
northeast  of  ^Manimotli  Creek,  in  the  ^laiunioth  Lakes  IMining  District, 
about  5  miles  southwest  of  IMammoth  P.  O.  Elevation  9500  feet.  Owners, 
Earl  C.  Dart  and  Frank  liutler,  of  Mannuoth.  This,  with  the  Mammoth 
Mine,  was  one  of  the  original  producers  from  1878  to  1884. 

The  vein  is  from  two  to  six  feet  wide,  and  strikes  N.  30°  E.  and  dips 
70°  southeast.  The  vein  was  developed  by  three  tunnels  about  100  feet 
apart.  It  is  stated  that  Lisbon  vein  faults  the  Mammoth  vein.  The  ore 
was  free-milling  gold  quartz,  with  more  or  less  auriferous  pyrite.  The 
ore  was  formerly  treated  in  a  5-stamp  mill,  located  below  No.  3  tunnel. 
Workings  caved. 

Log  Cabin  and  Sunrise  Group  of  Mines.  This  group  of  mines  com- 
prises 17  claims  located  in  Sec.  1,  T.  1  N.,  R.  25  E.,  M.  D.  B.  and  M.,  on 
the  east  slope  of  the  Sierra  Nevada  Range  and  2  J  miles  west  of  Mono 
Lake.  Owners,  J.  R.  Simj)son  and  Luther  Brown,  of  Los  Angeles.  Eleva- 
tion, 9000  feet.  The  country  rock  is  a  metamorphic  slate  and  quartzite. 
On  the  Log  Cabin  group,  which  comprises  five  claims,  there  are  five 
parallel  veins  that  strike  north.  Several  of  these  veins  dip  70°  east. 
The  others  dip  45°  west.    The  widths  of  the  veins  vary  from  2  to  3  feet. 

Development  consists  of  shafts  and  tunnels.  The  lower  tunnel  is 
driven  south  700  feet,  and  400  feet  in  elevation  above  this  tunnel  is 
another  tunnel  driven  south  160  feet  and  about  1000  feet  east  of  this 
tunnel  at  a  higher  elevation  are  two  shafts;  one  100  feet  deep  and  the 
other  250  feet  in  depth.  This  latter  shaft  was  sunk  in  thefootwall. 
On  tlie  100-foot  level  a  drift  runs  north  on  the  vein  for  a  distance  of 
60  feet.  There  is  also  a  crosscut  driven  east  on  the  100-foot  level  100 
feet,  which  cuts  three  ])araliel  veins  who.se  average  width  is  four  feet, 
and  it  is  .stated  that  ore  from  these  workings  carried  $10  to  $20  per  ton 
in  gold.  There  are  a  number  of  othei-  shafts  from  50  to  100  feet  in 
depth.  The  ore  is  oxidized  (piartz,  showing  free  gokl  and  some  hematite. 
On  tile  Sunrise  (}roup  of  Claims,  whieli  are  located  on  the  east  slope 
of  the  ridge  overlooking  Mono  Lake,  there  are  two  .systems  of  veins.  One 
strikes  east  and  west;  the  other  north  and  south.  The  country  rock  is 
limestone,  with  thick  beds  of  shale  and  slate.  The  north  and  south  vein 
dips  45°  west  and  most  of  the  development  work  has  been  confined 
to  this  vein. 

Development  consists  of  four  tunnels.  The  lower  tunnel  is  driven 
S.  20°  W.,  600  feet  and  at  400  feet  cuts  the  east  and  west  vein.  The  vein 
quartz  carries  values  in  gold,  silver  and  lead.  The  hanging  wall  of  the 
vein  that  strikes  north  is  .slate,  with  a  limestone  footwall.  The 
vein  is  two  to  three  feet  in  width.  At  an  elevation  of  300  feet  above 
this  tunnel,  there  is  a  tunnel  driven  south  on  the  vein  a  distance  of 
100  feet.  The  ore  from  these  workings  is  stated  to  carry  $12  ])er  ton 
in  gold,  40  ozs.  in  silvei-  and  20  to  40%  in  lead.  About  80  feet  above  this 
tunnel,  thei-e  is  a  shaft  sunk  on  the  vein  to  a  depth  of  30  feet  and  a 
tunnel  50  feet  in  length  is  driven  on  the  vein.  The  vein  here  is  four 
to  five  feet  wide.  Above  these  workings  is  another  tuiniel,  driven  soutii 
70  feet  to  an  east  and  west  vein,  which  has  a  widtii  of  two  feet,  and  is 
reported  to  carry  high  values  in  gold. 
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Iv(iii|tiiit'ril  coiisisls  (»r  <-i  'J-st;iiii|»  mill  .iiid  IiuiiU  Ikhisc.  Kmiii'  iiicii  ;ii"' 
ciiiploycd  (»M  (l('V('l(i|)iii('iit. 

Hihl :  State  Mincralojrist 's  Kcport  X\'.  |).  171. 

Ij)st  Horse  Mine.  It  ('Oin|)ri.s('.s  one  claiin  situated  in  See.  'JO.  '\\  (»  X.. 
1{.  2H  E.,  j\r.  I).  ]*>.  and  M.,  in  the  Ma.sonie  Miniiifr  Distriet.  Owner.  .1. 
J).  Martin,  of  ^Ma.sonie.  Shaft  ")()  feet  deep  and  trenches  alonj?  an  iron- 
stained  outcrop  of  qiiartzite.     Idle. 

Ribl :  State  Mineralofijist's  lieport  X\'.  p.  104. 

Ma/nimoth  Mine.  It  is  situated  in  the  -Mammoth  Lakes  ]\lininir  Dis- 
trict, in  Sees.  9  and  10,  T.  If),  16  S.,  R.  27  E.,  M.  D.  H.  and  :\I.,  4  miles 
southwest  of  ]\Iammoth  P.  ().,  on  the  west  slope  of  the  Sierra  Nevada 
range  of  mountains.  EUn-ation  9000  to  10,000  feet.  Owner,  Sati 
Franrisco  and  Vrrsno   I. ami   Cuinjxuni.  of  San    Franciseo.   California. 


Outcrop  of  vein.     Mammoth  Coii.^idlid.itc  d  .Miniiii,'  Ci.  ,  .MaTiiiii'ili.  .M.ih.  County. 

Under  option  to  the  Mnmmnlh  Consolidnfrd  Mints  Compovy,  1241  Ter- 
niiiud  Subway  P.uihliufr,  Los  Anjreles.     E.  S.  (Sillette,  presid«'nt  :  A.  (I 
Mahan,  Jr..  secretary;  A.  (J.  Malian,  jreneral  manajrer. 

IIoldin};s  formerly  comprised  tive  claims  known  as  Folk.  Armstrong. 
San  Francisc<>.  I>i<;  l>onan/a  and  ^lammoth,  two  of  which  are  ]»atented. 
'I'he  projjcrty  was  ojx'rated  by  the  Mammoth  MIniiHj  Conipann.  of  San 
Fraiu'isco,  from  1S7S  until  ISSl.  Tlie  j)roduelion  durinj;  this  j)eriod 
amounted  to  $200,000  in  jrold.  The  Manunoth  vein  occtirs  in  crystal- 
lin(>  rocks,  evidently  (hie  to  alteration  of  the  slates  and  has  a  freneral 
northwesterly  course,  dippinp:  70  to  80'^  to  the  northeast.  The  surface 
croppiufrs  show  the  vein  to  be  over  100  feet  in  width.  The  jroid  is 
reported  to  occur  in  buiu'hes  and  spots,  and  the  vein  material  is 
minerali/e<l  with  mafrnetite.  oxides  of  iron,  auriferous  i)yrite.  chalcojty- 
rite,  sphalerite  and  native  fjold.  The  l)ullion  i)roduced  from  this  mine 
when  under  (i|>eration  is  reported  to  have  lieen  valued  at  $7  to  $1(>  i»er 
ounce. 

The  underjrround  workin<rs  c<»nsist  of  four  tunnels,  all  over  l.")()0 
f<'«'t  in  len<;lli.     Tlie  orebo<ly  is  developed  to  a  depth  of  1000  feet  Ik'Iow 
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the  ()ntci-(»|).  The  oi-cbody  that  was  worked  botwccii  timiids  No.  2  and 
No.  -i  is  stated  to  have  been  14  to  40  feet  in  widtli.  The  orebody  worked 
was  ;■)()()  feet  above  No.  4  tunnel.  The  present  development  work  on 
the  property  is  beinjr  confined  to  eleaninp:  out  and  retiniberin}?  tunnels 
\o.  2  aiul  No.  [].  Tunnel  No.  :]  whieii  is  driven  S.  'M)°  E.  encountered 
the  \ein  800  feet  from  the  portal  and  followed  the  han<;inji:  wall  for  a 
distance  of  700  feet.  Two  upraises  coniu'ct  with  a  larji^c  slope  which 
extends  to  Xo.  2  tunnel  200  feet  above  Xo.  :5  tunnel.  It  is  stated  tiuit 
s;im|)lcs  taken  from  tliis  stope  carried  $9  jier  ton  in  }jold:  There  is  an 
intermediate  level  50  feet  below  Xo.  2  tunnel,  and  liere  is  a  stope  240 
feet  in  lenjrth,  and  ;^0  feet  wide.  Tliis  stope  is  240  feet  from  the  jjortal 
of  X^o.  2  tunnel. 

The  principal  development  operations  of  the  company  are  confiiu'd 
to  seven  claims  known  as  the  Friendship  Group,  which  are  located  on 
the  rid<?e  northeast  of  Mammoth  Creek  about  IJ  miles  southwest  of 
the  Mammoth  ]\Iine.  Tlie  first  discovery  of  hijjfli  p:rade  jjold  ore  was 
ma(h'  by  1).  F.  Sliively,  of  .Mammoth,  in  1!)18,  and  tliese  claims  were 
taken  over  by  tlie  ^lammoth  Consolidated  .Mines  in  Au<rust,  1927,  and 
active  d(!veloj)ment  work  started. 

Tlie  princii)al  rocks  of  this  area  are  dioritic  i)orpliyry,  and  belts  of 
crystalline  rocks  to  the  north  and  south  of  .Mammoth  Creek,  wath 
f?ranite  to  the  south.  The  top  of  the  ridge  is  capped  with  andesite. 
The  mineralization  is  principally  confined  to  a  belt  of  crystalline  rocks 
which  is  about  500  feet  Avide  and  has  a  general  northwest  course. 

The  gold  values  are  found  along  fractures  in  this  belt  of  cry.stalline 
rock. 

On  tliis  group  of  claims,  a  crosscut  tunnel  is  being  driven  N.  55°  E. 
At  the  time  of  visit  the  tunnel  was  in  75  feet.  The  rock  in  this  tunnel 
is  highly  silicitied  and  heavily  mineralized  Avitii  pyrite,  phyrrhotitc, 
sphalerite  aiul  some  chalcopyrite. 

On  Friendship  Xo.  5  Claim,  which  is  located  north  of  ]Mamnu)th 
Creek  Falls,  there  is  a  vein  of  (piartz  (5  to  8  feet  wide,  which  occurs  in 
an  andesite-porphyry,  that  is  mineralized  •with  argentite,  pyrite  and 
sphalerite.  It  also  shows  some  native  silver.  Samples  taken  from  this 
vein  are  reported  to  carry  17  ozs.  in  silver  and  $8  per  ton  in  gold. 

K(piipment  consists  of  a  250-cu.  ft.  Ingersoll-Kand  compressor, 
blacksmith  shop,  cars  and  air  drills.     Fifteen  iiu'ii  are  employed. 

i>ibl:  State  Mineralogist    Report   VIM,  pp.  :{7:{-;575. 

Miinj  />.  (iioup  of  Cldiins.  It  (■()ini)rises  four  claims  situated  in  the 
Chidago  ^Mining  District,  in  the  IJenton  range  of  mountains,  12  miles 
.southwest  of  Benton.  Owners,  Harry  Brown  and  J.  F.  Burchim,  of 
lii.shop,  California.  The  country  rock  is  rhyolite.  A  vein  of  quartz 
from  4  to  6  feet  in  width  strikes  east  and  dips  60°  north.  The  only 
development  consists  of  shallow  shafts  and  open-cuts  on  the  outcrop 
of  the  vein.     Idle. 

Mfii/  Lu)i(l)/  Mine  (Crystal  Lake).  It  is  situated  on  the  south  slope 
of  Mount  Scowdon,  in  Sec.  ;U),  T.  2  N.,  R.  25  E.,  M.  D.  B.  and  M., 
five  miles  south  of  Tjundy  and  six  miles  west  of  Mono  Jjake  1*.  O. 
in  the  Homer  Mining  District.  Flcvation,  !»50()  to  12,500  feet.  Owners, 
Thomas  Hanna  and  R.  T.  Pierce,  of  Martinez,  California.  The 
deposit  was  discovered  in  1879  and  operated  continuously  from  that 
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tlate  until  18!(S.  Since  then  it  was  operated  at  intervals  until  l!M}. 
The  total  produetion  is  reported  to  have  been  from  !}!l.7<i( I. ()()()  to 
$2. ()()(). ()()().  Jloldinjrs  comprise  one  patented  claim  and  ahout  L'() 
claims  held  by  location. 

The  country  rock  is  slate  and  hornblende  tjranite.  Two  veins,  known 
as  the  ^lay  I^nndy  and  West  veins,  occur  in  h(»rid)lende  trranite. 
These  veins  strike  northwesterly  and  dip  4")'  to  .">()  southwesterly 
and  are  2  to  4  feet  wide.  The  lode  is  developed  by  a  nund)er  of 
tunnels,  drifts,  shafts  and  win/es.  Tunnels  Xo.  1,  No.  2  and  No.  ."5  \\<'vr 
driven  on  the  lode,  the  latter  bein<r  over  lOOO  feet  in  len<rth.  The 
Lake  View  crosscut  tunnel.  ;»1()()  feet  in  leufrth  and  200  feet  in  eleva- 
tion below,  is  the  main  adit  tunnel  which  is  :{!(00  feet  in  len<rth.  and  cuts 
the  May  Lundy  Vein  ir)()0  feet  below  the  outcrop.  The  vein  (juartz 
carries  free  jrold  and  some  ])yrite.  There  is  a  20-.stamp  mill  on  the 
|)roperty,  situated  near  the  main  adit.     Idle. 

I'.ibl:  State  MineraIo<rist 's  Keports  VI 1 1,  p.  :;71  ;  X  1 1,  p.  ixi ;  X  1 11, 
pp.  22S  22!»:   XV.   pj).   170  171. 

.\(ir  liixlii  (S!in(lic(tl(  )  Mliu.  It  is  situated  in  the  l>(»die  Mining: 
Disti'ict.  and  adjoins  the  Standard  Consolidated  Mininjr  ('om})any"s 
holdin«rs  on  1  lie  north.     Idle. 

Bibl:  State  Minerah)gist'sKej)or1s  VIII,  ]).  387;  XI 1,  p.  1>4;  XI II, 
p.  232;  XV,  i)p.  I.')!l-l(i0;  Keport  of  the  Director  of  the  U.  S. 
Mint,  3883.  j).  17.'). 

New  York  Mine.  It  is  situated  in  the  Masonic  Mininjr  District,  and 
adjoins  the   Serita   Mine.      Idle. 

r>il)l  :  State  .Mineralo-rist  "s  Report    XV.   p.   1<i4. 

I'ditif/oii  (iioHj)  (if  Cldims  ((iold'.  This  {.'roup  is  situated  in  the 
Indian  .Mining'  District.  8  miles  south  of  Benton.  Klevation  77.")0  feet. 
IIoIdin{;s  comprise  .'>  <-l;iims.  Owners,  (reorfre  L.  Wallace  an<l  S.  X. 
Looney,  of  Benton. 

The  vein  occurs  as  a  prominent  outcrop  of  quartz,  liaviu^'  a  width 
of  30  feet.  It  .strikes  north  and  dips  80"  west.  The  country  rock  is 
•rranite  and  rhyolite. 

A  sample  taken  acro.ss  30  feet  is  reported  to  carry  $7  per  ton  in  tr'»ld. 

Development  consists  of  two  tunnels;  the  upper  tunnel  is  driven 
south  a  distance  of  7A)  feet,  about  .">()  feet  below  the  outcrop.  About 
2')  feet  below  this  tuiuiel.  the  lower  tunnel  has  been  driven  as  a  cross- 
cut in  the  <rranite  footwall  100  feet  to  the  vein.  The  property  was 
formerly  ownecl  by  l*jit  Ke;idy  and  is  reported  to  have  had  some  j)roduc- 
tion. 

Parrdt  Muu.  It  is  .situated  in  Sec.  19,  T.  2  N.,  R.  2r)  E.,  M.  I).  li. 
and  M..  one  ndle  west  of  Lundy  and  eipht  miles  nortliwest  of  Mono 
Lake  post  office.  Holding's  comprise  11  claims.  Owner.  Ilillis  I'arrett. 
of  Mono  Lake.  California.     Idle. 

Bibl:  State  Mineralogist's  Reports  XII.  p.  1  s2 :  XIII.  p.  230; 
XV.  p    172 

I'ill.sl)i(i{/-I.iln  rhf  Mini.  It  eompri.ses  four  claims,  known  as  I'itts- 
bnrjr.  Liberty,  Liberty  No.  2  and  Pittsburg  No.  2,  located  in  Sees.  21 


LOS   ANUKLES   FIKLD    DIVISION.  387 

and  22,  T.  6  N.,  R.  26  E.,  M.  D.  15.  and  M.,  in  Masonic.  Mining  District, 
12  miles  northeast  of  l?ri(l<rei)ort.  Elevation  8000  feet.  Owner,  Valley 
View  Mining  Companij,  Keno,  .Nevada. 

Five  parallel  veins  occur  in  .schist,  strike  N.  25°  W.,  dip  70 '  to  90° 
east. 

Developments  consist  of  a  shaft  172  feet  deep  and  two  tunnels  cutting 
the  veins  at  a  depth  of  271  feet  and  413  feet.  The  total  amount  of 
development  consists  of  6000  feet  of  underground  workings.  The 
property  is  reported  to  liave  a  production  of  $700,000. 

Equipment  consists  of  100-hp.  gas  engine  and  60-ton  mill  and  cyanide 
plant.     Idle. 

Bibl:  State  Mineralogist's  Report  XV,  pp.  161-162. 

Rancheria  Placers.  It  comprises  160  acres  located  6  miles  west  of 
Mono  Lake.  Elevation  7300  feet.  Owner,  W.  R.  Hunnewell,  Bridge- 
port, California.  Under  option  to  Sin  Placer  Mining  Company,  of 
Los  Angeles.  H.  B.  Franks,  Richard  Ward  and  F.  M.  Keyser. 
Besides  the  160  acres  held  under  option,  the  company  has  located  a 
number  of  other  claims. 

The  Cinnamon  cut  is  located  on  the  Hunnewell  property.  This  cut 
is  1700  feet  in  length  by  200  feet  wide  and  75  feet  deep.  The  gravel 
was  washed  in  former  days  by  water  secured  through  a  ditch  from 
Virginia  Creek,  and  it  is  reported  that  the  production  of  gold  from  this 
cut  was  over  $80,000.  The  source  of  the  gold  in  this  area  is  from 
ledges  and  stringers,  as  the  gravel  is  fine  and  more  or  less  angular, 
with  no  boulders. 

In  Rancheria  Gulch,  a  number  of  shafts  have  been  sunk  to  depths 
of  30  to  40  feet  to  bedrock  in  the  center  of  the  gulch.  The  gravel  is 
said  to  run  from  25^  to  80^  per  cu.  yd.  The  area  in  which  the  placers 
are  located  was  known  as  Bodie  Diggings. 

Red  Rock  Mine.  It  is  located  in  Sec.  20,  T.  6  N.,  R.  26  E.,  M.  D.  B. 
&  M.,  in  the  Masonic  District,  12  miles  northeast  of  Bridgeport. 
Owners,  J.  D.  Martin,  Robert  Batcher,  Verne  Smith,  of  Santa  Rosa, 
California. 

Developments  consist  of  shaft  50  feet  deep  and  several  tunnels  about 
25  feet  in  length.     Idle. 

Bibl:  State  Mineralogist's  Report  XV,  p.  165. 

Reo  Group  of  Claims.  It  comprises  eight  claims  located  one  mile 
north  of  the  Sierra  Vista  Mine,  in  the  Chidago  Mining  District. 
Elevation  7450  feet.  Owner,  R.  J.  Hess,  of  Bishop,  California.  Under 
option  to  G.  Blakemore  and  as.sociates,  of  Reno,  Nevada. 

The  vein  strikes  N.  20°  W.  and  dips  80°  west,  and  has  a  width  of 
3  feet.  The  hanging  wall  of  the  vein  is  schist,  with  rhyolitic  porphyry 
on  the  footwall. 

Developments  consist  of  shallow  shafts  and  short  tunnels.     Idle. 

Rough  and  Ready  Mine.  It  is  situated  in  the  Masonic  District, 
12  miles  northeast  of  P)ridgeport.  Developments  consist  of  two  tunnels 
300  and  350  feet  in  length.     Idle. 

Bibl:  State  Mineralogist's  Report  XV,  p.  164. 
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Sncramcuto  Mine.  It  comprises  four  claims  located  on  tlie  west 
slope  of  the  White  Mountains,  11  miles  north  of  Laws  and  .'5  miles 
northeast  of  Chalfant  Sidinfr,  on  the  Southern  Pacific  Railroad.  Ele- 
vation (iOOO  feet.     Owner,  ('has.  GifTord,  of  Laws,  California. 

The  vein  occurs  in  «rranite,  having  an  east  and  west  course,  and 
dips  30°  north.     The  width  varies  from  18  inches  to  4  feet. 

Development  consists  of  a  tunnel  300  feet  long,  and  below  this  tunnel 
there  is  an  adit  about  100  feet  in  length.  At  a  higher  elevation  on  the 
mountain,  an  incline  shaft  was  sunk  on  the  vein  to  a  depth  of  300  feet. 
A  considerable  amount  of  ore  was  stoped  from  .shaft  workings  and 
some  ore  has  been  stoj)ed  above  the  main  tunnel  level.  The  vein  is 
oxidized  gold  (piartz.  The  gold  is  found  evenly  distributed  and  is 
mostly  free.     Idle. 

Bibl:  State  Mineralogist's  Reports  XII,  p.  183;  XIII,  p.  230. 


Si>rrii   Vi.«ta  MIno.  B<'ntijn.  Mono  Cmiiity. 

Serita  Minr.  It  is  .siluafe.l  in  Sec.  21,  T.  6  N.,  R.  26  E.,  M.  D.  li. 
and  M.,  and  one-half  of  a  mile  west  of  the  Pittsburg-Liberty  Mine,  and 
Ti  miles  northea.st  of  Bridgeport,  in  the  Masonic  ^Mining  District. 
Kh'vation  SOOO  feet.  Owners.  F.  W.  Stall  and  Oeorge  C.  Stall,  of 
Ma. sonic. 

The  develo|)nH'nt  consists  of  a  vertical  shaft  220  feet  deej)  and  two 
crosscuts  on  the  100-foot  level,  one  driven  north  100  feet,  the  other  south 
85  feet.  The  orebody  developed  is  from  4  to  10  feet  wide  and  it  is 
stated  that  the  vabie  in  free  gold  ranges  from  $3  to  $40  per  ton.     Idle. 

liibl :  State  Mineralogist's  Report,  p.  162. 

Sierra  Vista  Mine.  It  is  situated  in  the  Chidago  Mining  District, 
in  T.  3  S..  R.  31  E.,  M.  D.  R.  and  M..  on  the  we.st  slope  of  the  Benton  . 
Range  of  mountains,  11  miles  southwest  of  P.«Miton.  Elevation  7300 
feet.  Owner,  Sierra  Visla  Minimj  Cnwpayii/.  11.  M.  Warren,  presi- 
dent; R.  1.  Lamothe,  secretary,  Los  Angeles.  The  pro[)erty  has  recently 
been  taken  over  under  option  by  the  Universal  Ore  Milling  and  Mining 
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Company,  of  Reno,  Nevada.  Dr.  E.  W.  Ames,  president,  and  W.  B. 
Ames.  <renoi-al  nianap:er.  This  company  plans  the  installation  of  a 
fifty-ton  mill  lor  treatment  of  the  Sierra  Vista  ores,  also  to  be  used  for 
custom  mill  on  the  ores  of  the  district.  The  Sierra  Vista  Mining  Com- 
jiany  operated  the  proi)erty  in  1926,  but  oj)erations  were  suspended  in 
the  early  part  of  1927,  due  to  the  destruction  of  the  company's  25-ton 
mill  by  fire. 

There  are  three  parallel  veins  on  the  property  that  strike  N.  10°  W. 
to  N.  45°  W.  and  dip  southwest  40°.  These  veins  vary  in  width  from 
2  to  8  feet.  The  formation  is  rhyolite  and  metamorphic  limestone, 
with  diorite  intrusions.  The  Sierra  Vista  or  West  vein  is  the  only 
vein  that  has  been  developed  to  any  extent.  This  vein  occurs  on 
contact  of  metamorphic  limestone  and  a  rhyolitic  porphyry,  the  former 
being  the  hanging  wall  of  the  vein  and  the  latter  the  footwall. 
This  vein  strikes  N.  10°  W.,  dips  40°  Avest  and  is  from  2  to  4  feet  wide. 
It  has  been  developed  by  three  tunnels.  The  main,  or  lower  tunnel, 
has  been  driven  east  as  a  crosscut  500  feet.  At  300  feet  from  the  portal, 
the  vein  was  cut  and  drifted  on  150  feet  north  and  180  feet  south. 
The  vein  has  been  stoped  to  the  surface  in  the  south  drift  for  a  length 
of  150  feet.  In  the  north  drift,  a  number  of  raises  have  been  put  u]) 
on  ore. 

The  vein  material  is  quartz-porphj-rj',  with  iron  oxide  streaks  running 
through.  The  ore  is  free-milling,  and  is  said  to  carry  from  $6  to  $20 
per  ton.  When  the  mill  was  under  operation,  the  heads  carried  0,72  ozs. 
in  gold,  1.88  ozs.  in  silver,  with  0.5  to  3%  lead. 

At  50  feet  in  elevation  above  this  tunnel,  there  is  a  crosscut  tunnel 
driven  east  100  feet  to  the  vein,  with  a  drift  north  on  the  vein  200  feet. 

The  upper  tunnel  is  50  feet  above  these  workings  and  has  been  driven 
east  60  feet  to  the  vein,  with  drifts  north  and  south  on  the  vein  for 
a  total  distance  of  100  feet.  At  an  elevation  of  7600  feet  is  what  is 
known  as  the  Piiilc  Monster  vein,  Avhich  occurs  in  rhyolite  ajid  strikes 
nortliwcsf.  This  vein  is  about  S  feet  wide.  It  has  been  developed  in 
a  gulch  to  the  north  by  a  tunnel  200  feet  in  length. 

Equipment  consists  of  75-h.p,  Semi-Diesel  Y  type  Fairbanks-Morse 
gas  engine;  Reliable  ball  mill,  capacity  25  tons.     Two  men  employed. 

Sfanrlnrrl  Mine.  It  is  located  at  Bodie,  and  has  been  the  most  pro- 
ductive mine  of  the  district.  OwTier,  Fstandnrd  Conaoliflatrd  Mini)i(/ 
(^nvpanij.     J.  S.  ('ain,  of  Bodie,  (.'alifornia. 

The  holdings  of  the  company  comprise  about  200  acres.  Besides 
the  original  Standard  Claims,  the  following  old  companies  were 
absorbed  in  1895:  Bodie.  Bulwer.  Mono  aiul  Summit,  and  the  Bodie 
tunnel  was  ])urchased  in  1901,  the  company  owning  practically  all  the 
land  between  the  New  Bodie  and  the  Southern  Consolidated. 

The  property  was  an  active  producer  from  1877  to  1914,  the  i)roduc- 
tion  amounting  1o  $18,202,856,  during  which  ]ieriod  the  company 
paid  out  $5,264,407  in  dividends.  There  is  no  record  of  production 
from  1S60  (when  liie  Bodie  INIining  l)is(i-iet  was  organized)  to  lM77. 
Tlu>  pi'iueipal  developuu'nt  on  the  ])roperty  was  carried  on  tlirongh 
the  Lent  and  Standard  shafts,  these  .shafts  being  1200  feet  (lec[).     The 


:;!in 


KIJMiKI     (»1      SIAIi:    MINKK.M.dMST, 


I 


i.()s  AN(;i:i-i;s  i'ii:i,i)  DnisioN.  :!IM 

property  has  hccn  worUcd  off  and  on  by  leasers  simn'  active  devclop- 
iiieiit  opiM-atioiis  were  suspended  al)()Ut  1017.     Idle. 

r.d)!:  State  Mineralogist's  Reports  VIll,  p.  ;5S:) ;  XII,  p.  18:5;  XI 11, 
]).  2:51;  XV,  pp.  150-158.  Director  of  U.  S.  Mint,  1H8:{,  ])p. 
17:5-175. 

Success  Mine.  It  is  situated  in  the  Masonie  Mining'  District,  one 
mile  south  of  the  Cheniuii*?  .Mine,  !)  miles  nortlu^ast  of  l>rid<i:eport. 
This  property  consists  of  two  claims.  Owners,  .)ohn  II.  Hayes  and 
C.  C.  Hayes,  of  l>rid«;epoi't.  I'nder  Ijoiid  and  lease  to  L.  \V.  Dye,  of 
Masonic.  California. 

The  vein  strikes  northeast  and  di|»s  to  the  east.  Tlie  country  roci\ 
is  andesite.  The  vein  lias  ;i  \\i(ltli  of  '■>  Icet  and  is  said  to  cai-ry  $11  per 
ton  in  jrohl.      Idle. 

r.il)l:  State  Mineralogist's  Kei)()i-t    X\'ill,   p.  41(i. 

li;ai),  shaku  and  zinc. 

The  earliest  mining;  in  ^Mono  County  was  that  of  silver  ores  in 
the  Benton  District,  situated  in  the  southeastern  i)ortion  of  the  county. 

The  discovery  of  silver  ore  on  the  Cornucopia,  Diana  and  Comanche 
veins  on  Blind  Sprinjjs  Hill,  in  1862,  was  followed  by  a  ])eriod  of 
activity  in  production  of  silver  from  the  Benton  District,  datin<?  from 
1862  to  1889.  The  total  value  of  the  production  from  the  mines  of  the 
Benton  District  duriufr  this  })e!'iod  was  $4.21 5, 8(19.  The  other  pi'oduc- 
tive  mining  districts  in  the  neighborhood  of  Benton  were  luu)wn  as 
the  Indian.  Clover  Patch  and  Chidago  districts,  about  8  to  12  miles 
southwest  of  Benton. 

Lead  occurs  associated  with  the  silver  ores  of  these  districts  in  the 
f()i-m  of  cerrusite  and  galena. 

'Sloro  than  oiu>-half  of  the  output  of  Blind  Si)rings  Hill,  lunnely, 
$2,200,000.  was  jjroduced  by  three  mines,  the  Comanche.  Diana-Ker- 
rick  and  Cornucopia.  The  other  important  productive  silver  district 
is  known  as  the  Patterson  District,  situated  north  of  Bi-idgeport  on 
the  eastern  slope  of  Sweetwater  Mountains.  The  most  ])roductive 
mines  were  the  Kentuck  and  Silverado. 

The  ores  of  the  IMiml  Springs  Hill  District  are  complex  associations 
of  antimonial  ores  of  copper,  lead  and  silver,  with  snmll  amounts  of 
gold.  The  minerals  in  the  ores  are  pyrite,  chalcopyrite,  bornite, 
tetrahedrite.  sphalerite,  galena,  argentite,  pyrargyi-ite,  stenhanite, 
kerargyrite,  native  silver,  partzite,  anglesitc  and  cerussite.  Tlie  ore 
minerals  found  in  the  lodes  of  the  Patterson  District  are  ai'gentite. 
kerargyrite.  ])yrite  and  small  amounts  of  native  gold,  a.ssociated  with 
nuignetite  and   iron  oxides. 

Silver  also  occurs  a.ssociated  with  the  gold  ores  of  the  Bodie  and 
Mamiiu)th  districts  in  appreciable  amouids.  Deposits  of  lead-ziiu'  oi-es 
occur  in  the  narrow  belts  of  crystalline  limestone  on  the  western  sIojm' 
of  the  Sierra,  the  principal  occurrences  being  in  the  vicinity  of  Gull, 
June  ;ind  Virginia  lakes. 

The  most  noti'worlhy  iiiiniiig  df\clo|»iii('Mt  in  i)rogr('ss  in  tlie  comity 
in  recent  years  is  being  done  by  tin;  domanrhr  Mini)i(/  and  Ucduclion 
Compnu}!,  of  Los  Angeles.     At  an  elevation  of  5400  feet,  on  the  east 
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slope  of  IMind  S|)riu<rs  Hill,  a  crossciil  tiimicl  is  hciiiji'  drixoii  oast  1<) 
I'lit  IIh*  ('()i'inu'()])ia,  Diaiia-Kcirick  and  Coiiiaiu'lu'  lodes.  This  liinncl 
will  intersect  these  veins  at  a  verlieal  d(!i)th  below  the  outcrop  of  1200 
feet.  The  otlier  important  develo])nient  work  is  on  the  Silverado  IMine, 
ill  the  Patterson  ^liniiii;'  District,  hy  the  Mono  Mining  Compami,  of 
ChicafTo,  Illinois.  l)urin<?  the  ])ast  year  this  company-  has  spent  a 
lar<?e  amount  of  money  in  equippint?  the  property  Avith  a  power  plant 
and  the  installation  of  a  tramline  from  the  mine  to  its  new  lOU-tou 
cyanide  i)lant. 

Mines. 

I'xinner  Mine.  ((lold-Silver.)  It  is  situated  12  miles  southwest  of 
Benton,  in  the  (Miidajro  .Mining-  District,  and  is  now  located  as  Old 
Glory  (Sroup  of  Minis.  Holdinys  comprise  19  claims.  Elevation  8000 
feet.  Owner,  Universal  Ore  Milling  and  Mining  Company,  of  Reno, 
Nevada. 

The  property  was  operated  from  1870  until  1884.  A  small  mill 
was  built  at  Banner  Sprin<>:s  and  operated  until  1884.  The  Uanner 
lode  strikes  N.  40°  W.  and  dips  15"  soutliwest  in  f^i'anite.  The  vein 
was  worked  by  several  small  incline  shafts  to  a  depth  of  about  loO 
feet,  on  the  slope  of  the  vein.     Workings  caved. 

It  is  reported  the  Banner  lode  cari'ied  a  notable  content  in  gold,  and 
it  is  reported  that  the  bullion  produced  was  about  700  fine  in  gold  and 
.■500  tine  in  silver.  The  present  owner  plans  to  do  some  development 
work  on  the  property  this  year.    Idle. 

Comanche.  Mining  and  Reduction  Company.  Charles  IT.  Palmer, 
|)resi(lent;  C.  II.  Weaver,  secretary;  D.  C.  Palmer,  superintendent. 
Ofiices,  California  Building,  Los  Angeles. 

This  company  during  the  past  six  years  luus  acquired  all  the 
property  of  the  Blind  Si)rings  Mining  Company,  on  Blind  Springs 
Hill,  which  is  situated  4  miles  southeast  of  Benton.  The  holdings  of 
the  comi)any  comprise  the  Boraska,  Comanche,  Cornucoj)ia,  Iverrick- 
Diana  and  Hudson  Croup  of  Claims,  consisting  of  .'56  patented  claims 
and  12  locations,  amounting  to  16(50  acres,  also  240  acres  of  ])atented 
land  in  Benton  \'alley,  east  of  Blind  Springs  Hill,  where  the  camp  is 
located. 

For  the  past  six  years  this  company  has  carried  on  active  develop- 
ment work  on  the  Comanche  and  Kerrick  mines  and  is  at  present 
driving  a  7'  by  9'  cro.sscut  tunnel  from  the  east  side  of  Blind  Springs 
which  will  intersect  the  productive  lodes  of  the  hill  at  a  vertical  depth 
of   1000  to  1200  feet. 

Blind  Sj)rings  Hill  is  six  miles  in  length.  The  mineral-bearing  zone 
is  fi-(»m  2  to  -l  miles  in  length  from  north  to  south  and  about  H  miles 
in  width  from  east  to  west.  The  formation  of  the  hill  is  a  horid)lende 
Uianite.  The  veins  or  lodes  are  a  series  of  parallel  fault  fractui'cs 
which  strike  N.  10°  W.  to  X.  20  W.,  with  varying  dii)s  to  the  east 
from  45°  to  82°. 

The  principal  developed  mines  are  the  Diana-Kerrick,  which  lias  4700 
feet  on  the  Diana-Kerrick  Vein.  This,  witli  the  Comanche  vein  system, 
constitutes  the  most  westerly  group  of  mines.  The  next  easterly  group 
of  veins  is  the  Anderson,  Cornucopia,  Lyford  and  Borasca.     All  the 
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vriiis,  will)  llic  cNci'pt  idii  of  tlic  ( '(Hiiiiiiclif.  (\'\\>  fi-diii  M\  '  to  4")'  In  llic 
cast. 

The  Comanc'lie  Vein  dips  82^  oast,  liaviiif?  a  width  of  from  7  to  S  feet. 
This  vein  lias  been  worked  lliroufrli  the  Coniaiu-lie  Sliaft  to  a  deptli  of 
ToO  feet  and  has  been  the  most  ])rodiietive  vein  on  IJlind  Spring's  Ilill, 
liaving  a  reported  i)rodiiction  of  $1,000,000. 

The  present  develojjment  work  is  eonfined  to  the  Kerriek  Shaft  on 
the  Diana-Kerriek  Vein.  The  Diana  Shaft  is  loeated  loOO  feet  south  of 
the  Kerrick  Shaft.  This  shaft  was  snnk  on  the  vein  to  a  deptli  of  800 
feet,  and  the  vein  stoped  south  to  the  Kerriek  end  line  from  the  SOO-foot 
level,  a  distance  of  900  feet.  The  elevation  of  the  Diana  Shaft  is  (iSOO 
feet.  The  Diana-Kerrick  Vein  strikes  N.  10'  W.,  and  has  an  avera<;e 
dip  of  47°  to  the  east.  The  width  of  the  vein  varies  from  18  inches  to 
4  feet.  The  orehodies  occur  as  irre<rular  lenses  of  antinionial  cctjjper- 
lead-silver  ore  carrying'  from  lid  lo  l.")()  ounces  in  silver  j)er  t(»n.  witii 


Kerrick  shaft.      Comanche  Mining  and  lt<'<iuclion  Conipany,  Hi-iilun,  Calif<irni;i. 

from  20^*  to  $2  per  ton  in  pold.  At  an  elevation  of  (iGOO  feet,  the 
Kerrick  Shaft  was  suid<  on  the  vein  hy  former  operators  to  the  (J.'jO-foot 
level,  where  it  was  cut  off  by  a  fault  which  strikes  N.  ;")() "  W.,  and  dips 
85°  south.  The  vein  was  stoped  both  north  and  south  of  sliaft  to  the 
surface  from  this  level  and  it  is  reported  was  worked  as  far  .south  a-s  the 
Diana-Kerrick  end  line.  The  jiroduction  of  ore  from  the  Diana-Kerrick 
mines  is  stated  to  have  been  about  .$900,000. 

The  Kerrick  Shaft  has  been  sunk  by  this  comjiany  from  tlie  G.lO-foot 
level  to  the  9.")0-foot  level,  the  shaft  beinj,'  in  the  hanpinp  wall  of  the 
vein  to  the  7r)0-foot  level  where  the  vein  was  encountered.  From  this 
point,  the  shaft  is  on  the  vein  to  the  9r)0-foot  level.  The  vein  was  step- 
faulted  a  distance  of  30  feet.  On  the  S.'iO-foot  level  the  vein  has  been 
drifted  on  21;")  feet  to  the  south  and  17")  feet  to  the  nortli.  On  the  east 
slope  of  HIind  Sprinprs  llill.  at  an  elevation  of  alOO  feet,  a  7'  by  !•' 
cros.scut  tunnel  has  been  driven  S.  49  W..  .'{r)00  feet.  At  this  ])oint  the 
eourse  of  the  tunnel  turns  due  west  for  .100  feet  and  it  is  stated  that  the 
tunnel  will   int.-rsect  the  Diaua-Kerri<k   A'cin  at   42.')0  feet   from  the 
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portal,  at  a  point  "UK)  i'cct  south  of  llio  Kcrriek  incline  shaft.  Tliis 
tunnel  level  {jives  a  I'JOO-foot  vertical  deplli  below  the  outcrop  of  the 
Diana-Kerrick  Vein. 

Equipment  at  the  Kerrick  Shaft  consists  of  a  300-cu.  ft.  Ingersoll- 
Rand  compressor  and  a  25-h.p.  single  drum  ga.soline-driven  hoist. 

At  the  main  tunnel  level  the  equijjment  consists  of  two  (14"  by  9|"  by 
14")  Chicago  pnemnatic  compressoi-s,  Sullivan  drill  sharpener,  No.  8 
Buffalo  blower,  driven  by  a  lo-h.]).  Fairbanks-Morse  gas  engine,  and  a 
blacksmith  shop.    Twenty-five  men  are  employed. 

Bibl :  State  Mineralogist's  Report  VIII,  p.  376. 

Cooncy  Zinc  Mine.  (Lead-Zinc.)  It  comprises  14  claims,  located  5 
miles  southwest  of  Virginia  Lakes  Service  Station,  and  about  14  miles 
south  of  Bridgeport.  Elevation  9400  feet.  Owners,  A.  W.  Ahrens,  Mrs. 
Bertha  Hall  and  J.  Cooney,  of  Bishop,  California.  Under  option  to 
Fred  Knapton,  J.  Edward  Rose  and  C.  N.  Rose,  of  Bishop,  California. 

The  surface  croppings  are  heavily  iron-stained  and  the  minerals  con- 
tained are  hornblende,  pyroxene,  ei)idote  and  garnet.  These  croppings 
occur  in  limestone  and  strike  nortlnvest.  The  outcrop  is  several  hun- 
dred feet  wide.  A  tunnel  has  been  driven  120  feet  southwest  under  this 
outeroj).  At  30  feet  from  the  ])oi-1al,  a  lead-zinc  sulphide  orebody  40 
feet  wide  was  cut  and  samples  taken  over  this  40-foot  area  are  rejioi'ted 
to  carry  18%  zinc  and  10%  lead,  with  4  to  6  ozs.  in  silver  per  ton.  The 
ore  is  sphalerite  and  galena,  very  closely  associated. 

At  a  higher  elevation  a  shaft  has  been  sunk  in  the  center  of  the  out- 
crop to  a  depth  of  25  feet.  At  10  feet  below  the  collar  of  the  shaft, 
lead -zinc  sulphide  ore  was  encountered.  The  orebody  is  a  typical 
replacement  deposit  in  limestone  and  from  the  extent  of  the  surface 
croppings,  the  possibilities  api)ear  favorable  for  the  development  of  a 
large  body  of  ore.    Idle. 

Independence  Mine.  (Silver.)  It  comju-ises  tln-ee  claims  situated 
10  miles  southwest  of  Benton,  on  the  east  slope  of  the  Benton  Range  of 
mountains.  Elevation  .IT.^O  feet.  Owner,  Joe  j\iain,  of  Benton,  California. 

A  massive  outcro|)  of  iron-stained  quartz  occurs  in  limestone.  The 
vein  strikes  N.  30^"  \V.  and  dijis  40"  east.  A  tunnel  has  been  driven  east 
75  feet  about  50  feet  below  the  outcrop  and  a  drift  run  south  on  the 
vein  a  distance  of  00  feet.  The  vein  in  this  drift  is  4  feet  wide.  To  the 
east  of  this  outcroj)  a  shaft  has  been  sunk  on  a  parallel  fi.ssure  to  a  depth 
of  150  feet.  North  of  these  workings,  the  vein  has  been  expo.sed  by 
opencuts  for  several  hundred  feet.  The  ore  carries  values  in  silver 
with  a  small  percentage  of  lead.    Idle. 

JIuehner  Group  of  Mine.<t.  (Lead-Silver.)  It  compri.ses  a  group  of 
six  claims  situated  in  the  Chidago  Alining  District,  in  the  Bentoti  Range 
of  mountains,  12  miles  southwest  of  Benton.  Elevation  6800  feet. 
Owner,  Julius  IIuel)ner,  of  Bishop.  California. 

Two  i)arallel  veins  occui-  in  granite,  strike  X.  lO"'  E.,  and  dip  TO""  east. 
Widths  vary  from  2  to  4  feet.  The  vein  ((uartz  is  minei-alized  Avitli 
pyrite,  marcasite,  galena  and  iron  oxide.  Tli(>  priiicijial  values  are  in 
lead  and  silver,  with  .$2  to  $5  per  ton  in  gold. 

The  main  development  has  been  on  the  east  vein,  on  whicli  aJi  incline 
shaft  has  been  sunk  to  a  depth  of  125  feet. 

Equipment  consists  of  a  6-li.|).  Fairbanks-Morse  hoist.    Idle. 
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hiiK/  (ii(iiii)  iif  Miiirs.  (  Lead  Sil\ cr.  I  It  ciiinin'iscs  a  j;rnii|(  of  six 
claims,  situated  in  the  Cliidajro  .Miiiiii;,'  District.  10  miles  southwest  ol" 
lipiiton.  ill  tlie  J>eiit(»ii  I{an<.'e  of  mountains.  HIevation  14^)0  feet.  Owner, 
John  Kinfr,  of  IJenton,  California. 

A  series  oi"  parallel  veins  occurs  in  the  <j:ranite  to  the  east  of  a  rhyolite 
dike.  The  veins  strike  N.  JU) '  E.  and  dip  50°  west.  The  widths  vary 
from  2  to  4  feet. 

The  principal  amount  of  development  is  on  one  of  the  easterly  veins. 
At  an  elevation  of  14^)0  feet  an  incline  shaft  has  been  sunk  on  the  vein 
to  a  depth  of  lOO  feet  and  the  vein  has  heen  stoped  from  the  oO-i'oot 
level  to  the  surface  north  and  south  of  the  shaft.  About  •'{()()  feet  soutli 
of  this  shaft  and  lOO  feet  in  elevation  below  it,  a  crosscut  tunnel  has 
been  driven  200  feet  .southwest  to  the  vein,  with  drifts  north  and  south 
on  the  vein.  The  vein  (piartz  is  mineralized  with  pyrite,  mareasite  and 
galena.  Tlie  principal  values  in  the  ore  are  {jold  and  silver,  and 
occasional  bunehes  of  juu-e  <i:alena  occur  in  the  vein.  One  man  is 
employed. 

Lcmonl  Group  of  Claims.  (Lead-Zinc.)  This  group  comprises  32 
clainhs,  located  in  Sec.  15,  T.  2  S.,  K.  26  E.,  M.  1).  B.  and  M.,  on  the 
ridge  north  of  Uull  Lake  and  62  miles  northwest  of  Laws,  a  station  on 
the  Southern  Pacific  Kailroad.  Elevation  7500  to  8000  feet.  Owners, 
L.  K.  Montegue,  F.  ('.  Parmalee.  (-.  W.  Van  Loon  and  H.  A.  Van  Loon, 
of  Hishop.  California. 

Lead-zinc  suli)hide  ore  occurs  in  a  belt  of  metamoridiic,  crystalline 
limestone.  This  belt  is  about  one  mile  in  width  with  a  general  north- 
westerly course.  The  main  ore  occurrence  is  found  along  fissures  in  the 
limestone  and  along  the  bedding  planes.  The  principal  metamorphic 
minerals  are  hornblende,  pyro.xene,  olivine,  epi(lote  and  garnet,  wliich 
have  been  replaced  along  the  fissures  by  sphalerite  and  galena.  In  a 
snuill  opencut  there  is  exposed  3  feet  of  lead-zinc  sidphide  that  occurs 
along  a  X.  40'  W.  fissure.  It  is  .stated  that  siimples  taken  from  this 
jioint  carried  20'/,  lead  and  ll^',  zinc,  with  5  ozs.  in  silver  per  ton. 
At  a  higher  elevation,  a  short  tunnel  has  exposed  4  feet  of  lead-zinc 
sulphide  ore  along  a  \.  40  W.  fissure.  About  300  feet  northwesterly 
from  first  opencut,  galena  and  sphalerite  are  disseminated  in  the  meta- 
morphic limestone  over  an  area  200  fe«'t  in  width  and  400  fcrt  in 
length.  On  the  west  end  of  this  group  of  claims,  along  the  transmission 
line  of  the  Southern  Sierras  Power  Company,  an  opencut  exposes  ]2 
feet  of  limestone  mineralized  with  s|)halerite.  A  general  sample  taken 
over  12  feet  is  stated  to  carry  10'  <  zinc.  A  geru-ral  sample  taken  from 
ore  extracted  from  the  tunnel  and  lower  opencut  carried  20.7%  lead, 
13.9%  zinc  and  4  ozs.  in  silver  per  ton.  Several  men  are  employed  on 
development  work. 

Love  Sfnr  Minr.  (Lead  Silver,  i  It  comprises  .seven  claims  known 
as  the  St.  Ives  Group,  situate<l  in  the  <"hidago  .Mining  District,  12  miles 
southwest  of  Benton.  Elevation  7100  feet.  Owner,  J. our  Sfar  Minimi 
Company,  Keno,  Nevada.  Jacob  H.  Walker,  president ;  S.  .1.  Kistler,  of 
Allentown.  Pa.,  .secretary;  and  (i.  B.  Hartley,  superintendent. 

The  vein  strikes  X.  15'  W.  and  dips  80^  west  in  rhyolite.  Vein 
quartz  is  min<'ralized  with  pyrite,  galeim  and  mareasite.  carrying  values 
in  silver  and  gold.    The  width  of  tlu'  vein  varies  from  18  inches  to  3  feet. 
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Devolopnient  t'onsisls  (d'  a  Iwo-coiiiparlnuMit  vortical  sliaft  to  a  deptli 
ul!  112;")  IVot,  llu'u  siiiiU  on  an  iiu-liiic  of  SO'  for  a  distance  ot  IS")  tVot. 
The  vein  has  been  drifted  on  the  1'2'),  124.')  and  oOO-l'ool  levels.  On  the 
300-foot  level,  the  vein  has  been  drifted  on  2.10  feet  north  and  south 
of  the  shaft.  There  is  also  a  crosscut  east  770  feet.  From  the  125-foot 
level  to  the  surface,  a  shoot  of  lead-silver  ore  has  been  developed  90  feet 
lonpr  with  an  average  width  of  3  feet.  It  is  said  that  the  average  value 
of  the  shoot  of  ore  is  17%  le^id,  26  ozs.  silver  per  ton  and  $10  to  $20  per 
ton  in  gold.  From  the  .'{00-foot  level  to  the  45-foot  level,  there  is 
reported  to  be  15,000  tons  of  ore  develoix'd  that  will  have  an  average 
value  of  $12  per  ton. 

Equipment  consists  of  40  h.p.  Fairbanks-Morse  single  drum  hoist; 
250-cu.  ft.  (yhieago  pneumatic  comi)ressor.  Th(>  company  is  planning 
to  install  a  50-toii  mill  for  the  treatment  of  tiw  ore  developed.  Five  men 
are  employed  on  development  work. 

Lyford  Mine.  (Lead-Silver.)  It  is  situated  on  the  east  slope  of 
Blind  Si)rings  Hill,  4  miles  east  of  IJenton,  and  adjoins  the  Uarasca 
group  on  the  south.  Elevation  ()400  feet.  Holdings  comprise  five  claims 
known  as  Fast  Side,  Fast  Side  Xo.  1,  Valley  View,  (irand  \'iew  and 
Buena  Vista.    Owner,  AV.  11.  Davis,  of  Benlon,  Calii'ornia. 

The  Lyford  vein  strikes  N.  15°  W.  and  dips  20^  to  35°  east.  Widlli 
of  vein  varies  from  12  inches  to  3  feet.  The  formation  is  hornblende- 
granite.  The  orebody  has  been  developed  by  a  number  of  tunnels 
driven  at  different  elevations.  The  main  tunnel  is  400  feet  in  length, 
with  two  other  shorter  tunnels  above  from  100  to  250  feet  in  length. 
The  Lyford  Vein  is  faulted  by  a  dike  or  a  fault  which  strikes  N.  45°  W., 
and  dips  north.  This  fault  is  50  feet  wide,  the  filling  being  a  breccia, 
with  nearly  white  clay  casings,  showing  slickenside  surfaces  and 
striations.  The  ore  cut  in  the  tunnel  is  made  up  to  the  fault.  At  same 
elevation  as  this  tunnel  and  to  the  north,  a  crosscut  tunnel  is  driven 
west  in  the  granite  500  feet.  This  tunnel  was  evidently  driven  Avest  to 
cut  the  Diana-Kerrick  Vein,  but  woi-k  was  sus[)ended  before  reaching 
this  vein. 

The  orebodies  worked  occur  in  irregular  houses  or  masses,  and  these 
rich  bunches  are  found  on  either  the  hanging  wall  or  footwall  of  the 
vein.  The  minerals  observed  in  the  ore  of  the  Lyford  are  similar  in 
character  to  the  ore  of  the  other  mines  on  Blind  Springs  Hill,  being 
j)yrargyrite,  stephanite,  magnetite  and  cerussite.  The  reported  pro- 
duction of  this  mine  is  about  $200,000.  One  man  is  employed  on 
development. 

BibI:  Stale  Mineralogist's  IJeport   VIII,  p.  3s2. 

Pnl  lirddij  Mim .  (Silver. )  It  eomprises  si.\  claims  situated  on  the 
ea.st  slope  of  Blind  Springs  Hill,  4  miles  .south  of  Benlon,  a  station  on 
the  Southern  Pacific  Railroad.  Elevation  5000  feet.  Owner,  Benton 
Mining  and  Development  Company,  of  Los  Angeles. 

Two  veins  occur  in  hornblende  granite,  .strike  N.  10°  W.,  and  dip 
40°  to  45°  east. 

Development  consists  of  a  crosscut  tunnel  driven  west  (500  feet  to 
develoj)  the  two  veins  that  were  worked  in  the  early  eighties.  Howevei-, 
operations  were  suspended  in  1924,  without  intersecting  fhe.se  veins. 
Idle. 
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SHvnntht  Mint .  (Silver.)  This  )»rM|»crty  ('((iiiprisos  15  claiiiis  known 
as  tln'  Silvcr.idd  and  Kciiliick  (iroiij)  ol"  Claims,  siliiah'd  in  the  Patter- 
son .Alininj,'  District,  in  See.  19,  T.  7  N.,  R.  25  E.,  M.  I).  H.  and  M.,  5 
miles  west  of  Sweetwater,  Nevada.  The  mine  is  located  on  tlie  eastern 
slope  of  Mount  Patterson.  Elevation  ^^600  feet.  Owner,  Mono  Mines 
Company,  of  Nevada.  Charles  Gleixmer,  president.  Offices,  3123 
North  Clark  street,  Chica}?o,  Illinois.  Forest  Mathoz,  of  Denver,  con- 
sulting enf?ineer ;  D.  C.  McKay,  superintendent. 

The  Silverado  Vein  strikes  N.  20°  E.,  and  dips  45°  west,  and  has  an 
average  width  of  4  feet.  The  footwall  of  the  vein  is  andesite  and  the 
hanging  wall  is  a  rhyolitie  porphyry.  The  vein  material  consists  prin- 
cipally of  quartz  and  shattered  porphyry.  The  ore  minerals  found  in 
the  vein  are  pyrite,  argentite,  kerargyrite,  associated  with  magnetite 
and  other  iron  oxides.  The  silver  minerals  are  intimately  mingled 
with  quartz  and  the  richest  ore  has  a  dark,  bluish  color.  The  high 
grade  ore  occurs  in  the  vein  in  lenticular  masses.  As  a  rule  the  high 
grade  lenses  of  ore  occur  along  the  footwall  of  the  vein.  These  rich 
lenses  or  nuisses  are  separated  from  one  another  at  greater  or  less 
intervals  l)y  low  grade  ore.  hut  the  vein  quartz  in  these  intervals  is 
iiever  wholly  barren.  These  rich  mas.ses  occur  where  a  series  of  par- 
allel N.  55"  W.  faults  eul  the  vein,  but  these  faults  do  not  displace  the 
vein  to  any  extent. 

The  mine  is  developed  by  four  levels  on  the  vi'in.  known  as  the  500. 
600,  700  and  SOO-foot  levels  that  are  100  feet  apart.  The  haulage 
tunnel  is  on  the  600-foot  level,  which  consists  of  a  cros.scut  driven  west 
900  feet  to  the  vein,  with  a  drift  south  on  the  vein  1500  feet.  The  first 
ore  shoot  was  encountered  350  feet  south  of  this  cros.scut.  The  ore 
shoot  worked  was  from  600  to  800  feet  in  length,  with  an  average  width 
of  4  feet  and  in  |)laces  was  worked  for  a  width  of  6  feet.  A  winze  has 
been  sunk  from  this  level  on  the  vein  to  a  depth  of  200  feet.  At  100 
feet  below  the  collar  of  this  winze,  on  the  500-foot  level,  the  vein  has 
been  drifted  on  700  feet.  On  the  700-foot  level,  which  is  100  feet 
above  the  60()-foot  level,  the  vein  has  been  drifted  on  1000  feet  and  the 
ore  shoot  developed  on  this  level  is  600  feet  in  lengtli.  On  the  SOO-foot 
level  the  vein  has  been  drifted  on  600  feet. 

All  present  developnu>nt  and  stoping  operations  are  confined  to  the 
levels  above  the  500-foot  level.  The  high  grade  nia.s.ses  are  being 
mined  and  sorted  underground  for  shipment.  The  second  grade  ore  is 
being  stored  in  stopes  for  treatment  in  the  mill.  This  latter  ore  is 
stated  to  have  an  average  value  of  $10  jier  ton  in  silver.  The  high 
grade  ore  being  shipjied  is  said  to  carry  from  $200  to  $600  per  ton. 
This  ore  is  now  being  shipped  in  ten-ton  lots  to  the  Humboldt  smelter. 

The  Kentuck  Mine,  whicli  is  said  to  be  on  the  same  vein  as  the 
Silverado  Mine,  is  44.S()  feet  south  of  the  Silverado  Mine  workings,  and 
1400  feet  in  elevation  above  the  600-foot  level. 

The  Kentuek  Mine  was  opened  up  by  two  adit  levels  on  the  vein  to 
a  depth  of  300  feet  below  the  outcrop,  and  a  winze  from  the  lower 
tunnel  level  explored  the  vein  to  a  depth  of  100  feet.  This  property 
has  not  been  worked  since  1S84  and  its  prodiietion  is  reported  to  be 
about  $500,000. 

Equijiment:  Electric  jiower  is  secured  from  the  compan\''s  hydro- 
electric ])ower  i)lant  located  on  Green  Creek.  0  miles  south  of  Bridge- 
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[tori.  The  I  r.iMsinissioii  line  t'roni  power  jilaiit  lo  iiiiiK^  is  l{2  miles  in 
l«Mi«?tli.  Air  for  miiiinj^  opci-af ions  is  Cuniisliod  by  a  Nordlx'i-f?  com- 
pressor, tlie  eom])ressor  })laiit  beiiif?  loeafed  above  the  mill.  There  is 
also  a  500-cu.  it.  8ullivau  compressor  driven  by  100-h.p.  motor  at  the 
mine.  Ore  from  mine  is  transported  to  crushing  plant  a  distance  of 
1500  feet.  The  crushed  ore  is  transported  over  an  aerial  bucket  tram 
line  2500  feet  in  length  to  a  100-ton  cyanide  plant.  The  mill  was  idle 
at  the  time  the  property  was  visited,  but  the  company  plans  to  place 
the  mill  under  operation  by  the  first  of  October.  Twenty  men  are 
employed. 

.    Bibl:  State  Mineralogist's  Reports  VIII,  pp.  359-361;  XV,  pp. 
165-166.    Report  of  Director  U.  S.  Mint,  1883. 

Silver  Reef  Mine.  (Lead-Silver.)  It  comprises  a  group  of  4  claims, 
situated  on  the  east  slope  of  the  Benton  Mountains  and  11  miles  south- 
west of  Benton.  Owner,  Joe  Main,  of  Benton,  California.  Elevation 
5900  feet. 

Two  parallel  veins  occur  in  limestone  that  strike  N.  20°  W,,  and  dip 
60°  w'est.  Width  of  veins  varies  from  12  inches  to  4  feet.  The  belt  of 
limestone  in  which  these  veins  occur  is  about  one  mile  in  width.  In  the 
vicinity  of  the  veins  there  is  a  diorite  intrusion  that  strikes  N.  40°  W. 

Developments  consist  of  8  .shafts  sunk  on  the  most  easterly  vein  to 
depths  of  50  to  200  feet.  These  shafts  are  about  100  feet  apart,  and 
all  have  produced  some  ore.  Shipments  of  ore  made  from  the  property 
are  reported  to  carry  from  $60  to  $200  per  ton  in  lead  and  silver. 

The  minerals  contained  in  the  vein  quartz  are  argentite,  with  bro- 
mides and  chlorides  of  silver,  galena  and  cerussite.  The  Silver  Reef 
Shaft  is  125  feet  deep  sunk  on  the  vein,  wdth  drifts  south  on  the  fissure 
at  90  and  125  feet.  About  100  feet  south  of  this  shaft,  there  is  a  shaft 
90  feet  deep  which  is  connected  on  the  90-foot  level.  To  the  south  of 
the  Silver  Reef  shaft,  a  distance  of  approximately  325  feet,  there  is 
another  .shaft  on  the  vein  to  a  depth  of  300  feet.     One  man  is  employed. 

Tower  Mine.  It  comprises  two  patented  claims,  situated  in  the 
Indian  ]\Iining  District,  8  miles  southwest  of  Benton,  on  the  west  .slope 
of  the  Benton  Range  of  mountains.  Elevation  6400  feet.  Owner,  W.  W. 
Watterson,  Bishop,  California. 

The  vein  occurs  in  granite  and  strikes  N.  10°  E.,  and  dips  80°  west. 
The  width  varies  from  2  to  4  feet.  Tlie  ore  occurs  in  the  vein  as 
irregular  bunches  or  kidneys  of  rich  argentiferous  pyrite  in  (puirtz,  the 
associated  minerals  being  chiefly  sphalerite,  pyrite,  galena,  with  pyrar- 
gyrite  and  otiier  antimonial  silver  ores. 

Develo])ment  consists  of  two  shafts,  one  suid<  on  tlie  vein  to  a  depth 
of  200  feet,  and  about  300  feet  west  a  vertical  shaft  suid<  in  the  footwall 
granite  to  a  dei)th  of  .'500  feet.  The  mine  is  reported  to  have  had  a  pro- 
duction of  $150,000.    Idle. 

Wild  Ro.sf  Minr.  (Ijead-CJold-Silver.)  The  properly  comprises 
five  claims,  situated  in  Wildrose  Canyon,  in  the  Chidago  IMining  Dis- 
trict, 6  miles  southwest  of  Benton,  California.  Elevation  7500  feet. 
Owner,  C.  W.  Stone,  Florida;  W.  X.  Davis,  agent,  l^cjiton.  Cndei-  lease 
to  John  Zakeila  and  associates,  of  Benton. 

The  Wild  Rose  Vein  occurs  in  granite  and  strikes  nortli  with  a  dip 
of  70°  to  the  west.    The  vein  has  a  width  of  4  feet.    The  vein  quartz  is 
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iiiiiicrali/cd  with  i)\ril('.  ;riil<'ii;i.  iiiai'casitc  and  carrit's  valiK-s  in  <ri»lil 
and  silver.  Tlic  silver  minerals  contained  an-  ary:entite  and  |>yrar<ryrif<'. 
Development  consists  of  a  erosseut  tunnel  driven  east  L'OO  leet  to  the 
vein,  with  drifts  north  and  south  on  the  vein.  It  is  reported  tliat  the 
vein  was  drifted  on  a  distance  of  ")()()  feet  on  this  level.  The  vein  has 
l)e<'n  stoped  to  the  surface.  At  '"{O  feet  north  of  the  cros.scut.  a  winze 
is  bein<;  suidc  on  the  vein.  The  |»ropei-1y  has  a  rated  prnduclion  of 
$100, 000.     Two  men  are  emi)loved. 

.\(K\\MKTALIJ('  .MI.XKKALS. 

Mono  County  has  a  jrreat  variety  of  conuuercial  minei-als  and  c(^n- 
tains  deposits  of  both  industrial  and  .structural  materials,  whose  develop- 
ment at  i)resent  is  held  back  by  lack  of  transportation.  The  hijrhly 
mineralized  belt  which  runs  through  the  county  contains  deposits  ot 
andalusite,  barytes,  clay,  limestone,  min(>ral  water,  pumice,  salt.  soda, 
silica,  travertine  and  tulV. 

ANU.M.ISITK. 

Sillimanite  and  andalusite  are  both  aluminum  silicates  (Al.SiO.) 
havinjr  the  same  composition  and  formula,  but  with  slightly  dilTei-ent 
j^hysical  characteristics.  Thou<.'h  b(»th  ci-ystallize  in  the  orthorhondtic 
s3'stem,  their  crystal  habits  ai-e  difVei-ent.  andalusite  bein^'  usually  in 
coarse,  prisnudic  forms,  the  i)risms  neai-ly  s»piare  in  shape;  also  occurs 
massive,  impei-fectly  columnar,  and  sometiines  radiated  and  ^'ranular. 
Sillimanite  commoidy  occurs  in  lon«r.  slender  crystals,  not  distinctly 
terminated  ;  i)rismatic  faces,  striated  and  rounded  ;  often  in  do.se  parallel 
groui)s.  ])assin<i:  into  fibrous  and  columnar  nui.ssive  forms,  .sometimes 
radiatinp:.  Colors  are  similar.  Hardness,  andalusite  7.5;  siifimanite 
6.7.    Andalusite  is  slijjhtly  lifjfhter  in  specific  pravity. 

^lono  County  has  the  distinction  of  havinp:  the  only  commercial 
deposit  of  aiulalusite  .so  far  discovered  in  the  Ignited  States.  A  massive 
(iej)osit  of  andalusite  occurs  in  the  White  Mountains  of  the  Inyo  Han«re. 
and  is  bein^  mined  l)y  the  Cliampiou  rorceiain  Company,  of  Detroit. 
.Michigan. 

('h(tmpi(in  Pnrcdain  Cnmpmwj'x  Aiidalusitr  Dr posit.  The  deposit  is 
htcatecl  on  the  north  side  of  Dry  Creek  Canyon,  on  the  northwest  sloi)e 
of  White  Mountains.  7  miles  east  of  llammil.  a  station  on  the  Cali- 
fornia and  Nevada  Railroad.  Elevation  SfiOO  to  10.000  feet.  Holdings 
comprise  four  claims.  Owner,  Champion  I'orcelain  Company,  Detroit, 
Michijran.  Dr.  .1.  A.  Jeffrey,  president  ;  15.  A.  Jeffrey,  .secretary;  C.  E. 
Julian,  superintendent. 

The  country  rock  in  the  vicinity  of  the  dei)osit  cimsists  of  slates,  seliist, 
and  (|uartzite.  There  are  two  prominent  dikes,  more  or  less  parallel, 
whicli  have  a  <.'eneral  northerly  strike.  The  lower  or  most  west<'rly  dike 
is  about  HOO  feet  in  width.  This  dike  carries  andalusite  but  it  is  too 
low  frrade  to  mine.  The  easterly  dike,  which  occurs  <m  the  contact  <d' 
diorite  and  {rranite,  at  a  higher  elevation,  carries  a  hifrher  content  of 
andalusite.  This  dike  is  over  200  feet  wide  and  forms  a  bold  outcrop  for 
a  distance  of  over  r)00  feet.  The  andalusite  occtirs  alonp  the  east  face  of 
this  fjuartz  or  quartzite  dike.  The  andalusite  occurs  as  irrepular 
striny^ers  an<l  lenses  in  the  dike.     The  ore  mined  carries  7;")' J  andalusite. 
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Tlio  other  jniiicrals  coiifaiiuHl  aiv  ])yi'()|)liyllite,  museovite,  lazurite, 
c'onmduin,  riilito  and  laziilitc. 

Miiiiii<,'  operations  were  started  on  this  deposit  in  1921.  and  it  lias 
heen  a  steady  producer  to  date. 

l)eveloi)nuMit  consists  of  a  tunnel  driven  west  nearly  throujjh  the 
dike,  with  laterals  di-iven  north  and  south  alon<;  ore  showings  in  the 
dike. 

The  oi'e  is  mined  by  ()|)en  stope  ami  pillar  method.  The  oi'e  is  bi'oken 
and  sorted  to  a  size  of  4  to  6  inches  in  diameter.  It  is  sacked  to  100 
lK)unds  for  packing  by  i)ack  train  to  loadinj;  camp,  a  distance  of  4  miles, 
then  hauled  by  truck  to  8healy  Sidinj?  on  the  railroad  for  .shipment  to 
Detroit.  ]\riehi<ran,  where  it  is  utilized  in  the  manufacture  of  i)orcelain 
for  automobile  spark  plu<rs  and  for  other  hij^'h-tensiou  electric  insulators. 
The  ])ro(luction  amounts  to  about  150  tons  per  month. 

Erpiipment  consists  of  a  compressor;  air  drills;  and  houses  for 
employes.     Fifteen  men  are  employed. 

Bibl:    State   :\rineralo<rist's   Report   XX,    pp.   149-154;   IJull.   94, 
pp.  106-108. 

Tdi/lor  Andah(sifr  Deposit.  It  comprises  six  claims  located  north  of 
the  Chami)ion  Porcelain  Company's  ])roperty.  Elevation  10,000  feet. 
Owner.  A.  Taylor,  Benton,  California. 

The  deposit  occurs  alonp:  the  same  dike  that  is  beinj;  worked  by  the 
('hami)ion  Porcelain  Company.  Andalusite  occurs  as  irre«;ular  .striiifjers 
and  lenses  in  the  dike. 

l)evelo|)ment  consists  of  a  number  of  shallow  opencuts  and  short 
tunnels.      Idle. 

LIMESTONE. 

In  the  southeastern  end  of  the  county  there  is  a  belt  of  ('ambrian 
limestone  that  occurs  on  the  Avest  slope  of  the  White  ^lountains.  This 
belt  of  limestone  runs  in  a  northerly  directioii  from  the  Inyo  County 
line  to  the  Nevada  state  line.  The  belt  is  25  miles  in  len<^tli  and  about 
')  to  ()  miles  wide. 

MINERAL   SI'RIN(;S. 

There  are  a  number  of  mineral  springs  in  ]Mono  County,  the  different 
hot  springs  in  the  northern  and  eastern  portion  being  of  considerable 
geologic  interest.  Some  of  these  springs  woiihl  become  i)opular  resorts 
were  they  accessible  to  a  larger  jiopulation. 

Arhsid)!  Sprint/s  are  located  at  Oasis,  'M)  miles  northeast  of  Alvoi'd, 
a  station  on  the  California  and  Nevada  Railroad.  Elevation  5100  feet. 
Water  ii.sed  for  irrigation.    Owner,  J.  II.  Porman,  of  Oasis,  California. 

Bnnvi r  Spri)^/.  It  is  situated  Avest  of  Penton,  in  the  Tnyo  National 
Forest.     Elevation  7."{0()  feet.     Water  used  for  watering  sheep. 

Benton  Hot  Spring.  It  is  situated  'M)0  yards  northwest  of  Penton 
post  office.  Elevation  5040  feet.  Owner,  W.  H.  Davis,  of  Penton, 
C'alifornia. 

The  spring  is  approximately  10  feet  in  (liam(;ter,  in  which  the  water 
lias  a  temperature  of  P)5  '  F.  It  has  fui-uished  a  supply  of  water  for 
the  town  for  domestic  and  irrigation  uses  since  l.s(j2.  Its  discharge  is 
approximately  400  gallons  pvv  minute.  Quoting  from  a  laboratory 
report  made  of  the  water  by  Smith-Emery  Company,  of  Los  Angeles: 
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"The  water  is  unique  because  of  the  absence  of  lime  and  magnesium 
salts,  as  well  as  an  exceptionally  low  content  of  other  mineral  constitu- 
ents. ]\Ie(lical  authorities  state  that  water  free  from  lime  and  ma;r- 
nesium  salts  is  beneficial  in  the  treatment  of  certain  disea.ses,  such  as 
jjall  stones,  kidney  stones  and  diabetes." 

Bibl:  U.  S.  G.  S.  Water  Supply  Paper  ;{:{S,  p.  136. 

lirrlrand  Jianch  Springs  are  situated  6  miles  east  of  north  from 
lienton.  Elevation  5000  feet.  Temperature  of  water  70''  F.  Flow 
100  {rals.  per  minute.     Used  for  irrifjation. 

Jiltirk  Lake  Sprinr/s  are  situated  2  miles  northwest  of  P.enton. 
Elevation  6425  feet.  TTsed  for  irritration.  Owner.  Peter  flilholt,  of 
Benton,  California. 

Buckfjic  Hot  Spri)i<i  is  situated  al)out  '>},  miles  .southwest  of  Bridj2;e- 
jmrt,  on  the  north  bank  of  Buckeye  Creek.  Elevation  6030  feet.  The 
water  issues  with  a  temj)erature  of  140'  F..  and  flows  at  about  2;")  <ral- 
lons  i)er  mijiute.  The  water  contains  notable  amounts  of  lime  and  a 
hiph  amount  of  iron  in  solution.     Used  for  bathing:. 

P.ibl :  V.  S.  C.  S.  Water  Supidy  Paper  338,  pp.  132-133. 

Cdsd  DkiIiIo  Hot  SpniKis  are  situated  on  lava  slopes  b(»rderinj.r  Hot 
('reek,  north  of  the  main  hi<rhway  about  4.')  miles  northwest  of  Bishop. 
Elevation  7350  feet. 

In  a  small  depression  north  of  the  hi;rhway,  small  amomils  <if  vapor 
rise  from  a  half  dozen  small  pits.  On  the  nf)rth  rim  of  the  de|)ression. 
a  small  pit  in  the  bank  forms  a  'jiaint  pot'  in  which  pink  mui]  is  kejtt 
in  motion  b\  bubbles  of  steam.  Temperatures  ran<re  from  115  to 
198'  F. 

Bibl:  U.  S.  G.  S.  Water  Sui.ply  Pa|)er  33S.  pp.  14(i  147. 

Fairs  Hot  Springs  are  situated  13  miles  northwest  of  l>rid<report.  on 
the  road  to  I\rinden,  Nevada.  Elevation  7300  feet.  Owner,  Samuel 
Fales. 

The  hot  water  rises  alonir  the  bed  of  a  .small  creek  which  has  been 
(bimmed  to  form  a  bathinfr  i)ool.  The  temperature  of  the  water  issuinj^r 
from  the  sprinirs  ranges  from  12I>  to  141  F.  It  is  refxtrted  to  flow 
about  300  ^'allons  ])er  minute.  Besort  with  hotel  accommodations  and 
cabins  for  camping  parties. 

Bibl:  T^  S.  G.  S.  Water  Supply  Pa|)er  33S.  p.  1.32. 

Mono  Hasiii  Warm  Springs  are  situated  at  the  east  cdjri-  of  .Moiki 
Lake.     Elevation  6425  feet. 

Bibl:  U.  S.  G.  S.  Water  Supply  Paper  338,  pp.  145-146. 

Moran  Sprinf/  is  situated  13  miles  southwest  of  P>enton.  Elevation 
7000  feet. 

A'mv /•  Springs  are  situated  Id  miles  norlliwest  of  IJenton.  Klevation 
6480  feet.     Owiu-r,  A.  Matlick,  of  Bishop.     Water  used  for  irrigation. 

Travertine  Springs.  This  group  of  springs  is  situated  \\  miles 
southen.st  of  P>ridg<'port.  on  the  hilly  slopes  of  andesite  lava,  200  to  300 
ieet  above  the  valley,     lien*  arc  located  a  number  of  prominent  ridges 
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of  banded  onyx  marble,  5  to  15  feet  liifj^h  and  somcwliat  greater  thick- 
ness. At  two  points  near  these  ridges,  small  springs  with  temperature 
of  121  to  148°  F.  rise  in  pools  about  3  to  10  feet  in  diameter.  A  third 
spring  issues  fi'om  a  longitudinal  crevice  in  the  top  of  one  of  the 
ridges.     Temperature  is  stated  to  be  148°  F. 

Bibl :  U.  S.  G.  S.  Water  Supply  Paper  338,  pp.  133-135. 

]\'<inifr  Hot  Sprifirjs  are  situated  one  mile  iu)rtheast  of  Casa  Diablo 
Hot  Springs  and  one-half  mile  northAvest  of  the  highway,  45  miles 
northwest  of  Bishop.  Holdings  comprise  6  claims,  known  as  the 
Sulphate  Group.  Owner,  P.  A.  Warner,  Los  Angeles.  Elevation 
7200  feet. 

Two  shafts  were  sunk  to  a  depth  of  10  feet.  In  the  bottom  of  the 
shafts  are  vapor  vents  and  some  hot  water.  A  number  of  hot  springs 
are  scattered  over  several  acres  of  ground. 

Whitmorc  Tuh  Springs  are  situated  in  Long  Valley,  3  miles  west  of 
Owens  River  and  about  7  miles  southeast  of  Casa  Diablo  Springs. 
There  are  two  oblong  pools  a  few  feet  apart  and  40  feet  long  in  which 
Avarm  water  rises  from  Avhich  it  flows  to  a  shallow  pond  called  Whitmorc 
Tub.  A  new  bathhouse  has  been  built  and  the  pools  converted  into 
a  swimming  tank. 

Bibl :  U.  S.  G.  S.  Water  Supply  Paper  338,  pp.  147-148. 

PUMICE   AND   VOLCANIC    ASH. 

There  are  extensive  deposits  of  pumice  that  occur  in  the  volcanic 
tableland  on  the  west  side  of  Hammil  and  Benton  valleys.  The  prin- 
cipal deposits  of  this  material  extend  from  Benton  south  to  the  Liyo 
County  line.  Other  deposits  of  ini])ortance  occur  on  the  west  slope  of 
the  White  Mountains,  extending  south  from  Sacramento  Canyon  to 
the  Inyo  County  line.  The  material  from  Mono  County  is  the  volcanic 
ash  or  tuff  variety  and  is  employed  in  making  soap  and  cleanser 
compounds. 

California  Quarries  Pumice  Deposit.  It  is  situated  6  miles  north  of 
Laws  on  the  west  side  of  Hammil  Valley.  Holdings  comprise  640  acres. 
Elevation  4400  feet.  Owner,  California  Quarries  Company,  A.  B. 
Kudock,  president ;  Garnet  C.  Raincy,  secretary ;  J.  L.  Hassett,  super- 
intendent.    Ofifices,  1300  Quinby  Bldg.,  Los  Angeles. 

The  horizontal  bed  of  white  ])\imice  is  from  12  to  15  feet  tliick.  with 
an  overburden  of  red  tuff  from  25  to  75  feet  in  thickness. 

Two  quarries  have  been  opened  up  on  this  bed  of  pumice.  The 
method  of  working  consists  in  stripping  the  overburden,  then  the 
])umi('e  is  transported  by  scrapers  to  an  on;  j)0('ket  above  the  mill.  The 
material  is  white  in  color,  and  breaks  up  very  fine.  The  lumps  range 
from  the  size  of  a  pen  to  tliat  of  a  walnut.  ]\Iaterial  from  the  (puirries 
goes  to  a  50-ton  grinding  and  separating  j)lant.  The  i)rodu('1s  i)ro(lueed 
are  silica  (crystal  sand  and  pumice). 

The  material  is  used  in  making  soap  and  cleanser  compounds,  also  for 
stucco  work,  white  cement  and  in  acoustic  ])hister.  Fifteen  men  are 
employed. 

Blind  Springs  Hill  Pumice  Deposits.  These  deposits  are  situated  on 
the  east  slope  of  lilind  Springs  Hill  about  5}  miles  south  of  Benton,  a 
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station  on  the  Sontlicrn  Pacific  Kailroad.  Elevation  5200  feet.  Holdinjrs 
comprise  Ifi  claims.  Owners.  William  Ifay.  Joe  Moletesta.  of  Hawthorne. 
Nevada. 

The  (K'cMirenee  (ill  llie  east  slope  of  liliiid  Spi-iii<;s  Hill  is  one  mili 
in  lenj;tli  and  abont  (»iie-(puirter  of  a  mile  in  width.  The  bed  of  pumice 
is  20  feet  lliick.  ])ein<r  overlain  by  red  Intf  from  5  to  2')  feet  thick.  A 
nnnd)er  of  Innnels  and  opencuts  expose  the  bed  of  pnmice  for  a  distance 
of  1000  feet.  The  pumice  is  white  in  color  and  the  sizes  of  the  material 
ranj^e  from  pea  size  up  to  walnut  size.     Idle. 

Sacramffito  Caiijfon  Vnmivi  I)( posit.  It  c()mi)rises  40  acres  situated 
on  the  west  slope  of  the  White  Mountains  north  of  Sacramento  Canyon. 
'.i  miles  northeast  of  Chalfant.  a  sidinjr  on  the  Southern  Pacific  Hailroad. 
and  11  miles  noi-1h  ot"  Laws.  Klevalion  "jMOO  feel.  Owner,  Joseph  li 
Smith,  of  Laws.  Califoi-nia. 


-^ 


California  Qtiarrios  Comi>iiiiy'»  I'liinire  Deposit.  Mono  County. 


The  l)ed  ot  pumice  is  exposed  on  tin'  surface  for  a  distance  of  .')00  feet 
111  lenj.'tli,  and  about  200  feet  in  width.  The  pumice  is  pure  white  in  c(»lor 
;iiid  UMtst  of  the  material  is  (piite  fine,  tlie  lariresf  size  beino:  about  the 
size  of  a  walnut.     Idle. 

Yrllnir  Jttrht  I  Ciinifon  I'uinici  Ihpasils.  In  the  low.  rounded  liills 
on  both  sides  of  Yellow  Jacket  ("any(»n.  to  the  south  of  Yellow  Jacket 
Spring',  are  exposed  extensive  de|»osits  of  white  pumice.  The  beds 
exposed  in  the  canyon  are  from  "lO  to  .')0  feet  thick,  with  lU'actically 
no  overburden. 

These  deposits  are  situatetl   7  miles  south   of   l>enton,  and   ^l   miles 
west  of  ]lanimil.  a  station  on  the  Southern  Pacific  Hailroad.    Klevation 
")(i()0  feet       lIoldiuiTs  coni|)rise  (140  acres.  located  in  See  S.  T.  '\  S..  K 
:  Iv.  .M    I)    r.    and  -M.     Owner.  Josejih  15.  Smith,  of  Laws.  California. 

'i'lie  pnniiee  is  jmn'  white  lo  yray  in  color.     The  material  is  «piii. 
tine,  the  lareesf  size  Iteinir  about  the  size  of  a  walnut.     Idle. 


LOS   ANGELES    FIKLD    DIVISION'. 
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SODA  AND  SALT. 

Tlie  only  soda  ])|-o(1ik'(m1  in  Mono  rouiity  is  dorivod  from  the  Avaters 
of  Lake  ]\rono.  Tlio  Maters  of  this  lake  contain  common  salt,  soda,  borax 
and  other  s()lul)le  salts.  The  only  i)i'oduction  is  a  small  amount  of 
valuable  nu'dieinal  salts  obtained  by  evaporation  of  the  Avater. 

LaTi'c  Mono  Salt  Worls.  This  ])lant  is  situated  on  the  northeast  shore 
of  Lake  Mono.  Owner,  Wallace  1).  McPherson,  Mono  Inn,  Mono  Lake 
postoffice. 

The  ca])aeity  of  the  i)lant  is  2r)()  pounds  ])er  24  hours.  The  water  from 
the  lake  is  eva])orated  for  the  recovery  of  the  salts  which  are  sold  for 
medicinal  salts. 

TRAVERTINE. 

lirklgeport  Travertine  Deposits.  These  dei^osits  are  situated  one  mile 
southeast  of  the  town  of  l>i-id<i-eport,  on  hilly  slopes  of  andesite  lava. 


•    ?^-H>o-^^3 


Travertine  deposit,  Bridgeport,  Mono  County. 

200  to  800  feet  above  the  valley.  Owners,  ('has.  L.  Hayes,  of  P>ridjre- 
port  and  Edward  Dinneen,  of  Oakland,  ('alifornia.  Jloldinos  comprise 
()()  acres,  which  cover  both  si)rings  and  travertine  (le])osits. 

There  are  five  ])i'ominent  rid<>es  of  banded  onyx  nuirble,  or  ti'avertine, 
from  6  to  If)  feet  hijrh  and  of  somewhat  greater  thickness  that  tend  to 
radiate  from  a  central  jjoint.  These  ridges  are  cut  longitudinally  by  a 
vertical  crevice.  The  travertine  is  banded  and  stained  various  shades 
of  red  and  yellow.  The  material  has  a  i)leasing  mottled  effect,  is  suffi- 
ciently translucent  to  give  depth  to  the  coloring  and  takes  a  good  i)olish. 
The  deposit  is  .")()  miles  from  the  nearest  railroad  ])oint. 

Several  c|uari-ies  have  been  opened  u|)  on  the  deposit  and  a  cai-load  of 
the  material  shipped  to  tlic  Dinneen  Mnrl)le  (yOnrpanif,  of  Oakland,  in 
1926. 

Ecpiipment  consists  of  a  deriick. 

Hibl:  State  Mineralogist's  Kei)ort  Xll,  p.  G40;  XV,  pp.  17:5,  174. 
U.  S.  G,  S.  Water  Supi)ly  Paper  838,  pp.  i:32-l:JG. 
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l.tiiiy    (1.  )) 


nHi  il    1<>     mini  ral    .s|iriiiK    ;tl     i:ri<l^<ii 
I'hoto   by   Walter    VV.   Bradley. 


II,    AIuiiu    Coiiiity. 


TUI'K. 

Extensive  deixtsils  ot"  liifV  siiitalde  for  building'  iiiiiteriiil  oeciir  in  llir 
voleJiiiie  tableland  that  extends  from  the  Inyo  Connty  line  lo  lleiitoii 
Hot  Spriiifjs.  South  of  the  Mono  County  line  in  IJonnd  Valley,  Inyo 
County,  this  material  is  beinj/  (|uarried  by  the  J>ly  Stone  Com|»any,  of 
Tjos  Anj^roles. 

The  material  in  Mono  County  is  beinjr  used  locally  by  the  ranchers  in 
llainmil  and  TJenton  valleys  in  the  eonstruetion  of  residences. 

When  (piarried  the  material  can  be  taken  ojit  in  larire  blocks  and  ean 
be  sawed  into  dimensions  required  for  biiildiufis. 
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OIL  FIELD   DEVELOPMENT  OPERATIONS. 

By  R.  D.  Bush,  State  Oil  and  Gas  Supervisor. 


From  July  3,  1927,  to  and  including  October  1,  1927,  the  following  new  wells  were  reported  as  ready 
to  drill: 


Company 


Sec. 


Twp. 


Range 


Well  No. 


Field 


COLUSA  COUNTY: 
The  Niuna  Oil  Co.. 


FRESNO  COUNTY: 

Premier  Oil  Co 

Standard  Oil  Co... 

Superior  Oil  Co 

Superior  Oil  Co 


KERN  COUNTY: 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co.. 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

California  Petroleum  Corp 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp . 

Cicneral  Petroleum  Corp 

(ieneral  Petroleum  Corp 

General  PfttroUum  Corp 

George  F.  Getty 

George  F.  Getty 

George  F.  Getty 

George  F.  Getty 

George  F.  Getty 

George  F.  Getty 

George  F.  Getty.  Inc 

(Jeorge  F.  Getty,  Inc 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

F.  C.  Grimes  and  Associates 

F.  C.  Grimes  and  .Associates 

F.  C.  Grimes  and  Associates 

Petroleum  Securities  Co 

Petroleum  Securities  Co. 

The  St.  Helens  Petroleum  Co.,  Ltd. 
The  St.  Helens  Petroleum  Co.,  Ltd. 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co ._ 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co.. 

Standard  Oil  Co. 

Standard  Oil  Co 

Standard  Oil  Co. 

Standard  Oil  Co 

Wonder  Co.,  Ltd 

Wonder  Co.,  Ltd.... 

Cymric  Oil  Co , 

Kccfe-Morrison,  Inc '. 

Keefe-Morrison,  Inc 

North  American  Oil  Cons 

North  .\mcrioan  Oil  Cons 

Standard  ( )il  Co 

Standard  Oil  Co. _ , 


24 

7 

26 

16 


23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
14 
14 
14 
26 
26 
14 
14 
14 
14 
14 
14 
14 
26 
22 
22 
22 
14 
14 
14 
22 
22 
26 
13 
27 
1.5 
27 
15 
27 
15 
15 
15 
15 
34 
23 
23 
26 
8 
8 
32 
30 
29 
7 


20 
20 
21 
17 


28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
29 
30 
.30 
31 
31 
31 
32 


27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
28 
28 
28 
27 
27 
27 
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
21 
22 
22 
24 
24 
24 
24 


24 

227 

Hanson  1 

Lillis-Welch  1 


1 

5 

25 

35 

45 

55 

56 

Lelwnann  1 

7 

S 

9 

14 

15 

28 

Sill  2 

Sill  13 

Wctmorc  13 

I.«hnhardt  17 

Lehnhardt  18 

I^hnhardt  19 

Lehnhardt  23 

Lehnhardt  24 

I^ehnhardt,  25 

Grady  1 

Tegeler  23 

Tegeler  24 

Tegeler  25 

Dorwart  1 

Guerrier  1 

Hartshorn  1 

5 

1-B 

1 

Kcruco  1 

10 

11 

11 

12 

12 

13 

14 

15 

16 

Cmma  Kramer  1 

12 

13 

5 

6 

6-A 

12 

44 

44 

235 


Coalinga 
Coalinga 


Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
McKittrick 
McKittiick 
McKittrick 
Midway 
Midway 
Midway 
Midway 
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Conipuiiy 

Sec. 

Twp. 

Range 

Well  No. 

Field 

KERN  COUNTY -<:ontiiiu«Hl. 

Victor  Oil  Co 

35 

32 

23 

7-A 

Midway 

Midland  OilfieUU  Co,  Ltd .. 

6 

27 

28 

D.  G.  Vedder  I 

Mt.  p.m.. 

SlifllCo... 

1 

27 

27 

Glide  2 

.Mt.  Poll'. 

SuiM-rior  Oil  C 

13 

27 

28 

Glide  1 

.Mt    Po». 

rnion  Oil  Co. 

10 

11 

23 

H ouch  in  3 

Sun»et 

J.  F.  IlarriMoii  A  ('<> 

36 

29 

20 

2 

Teml>lor 

J.  F.  Httrri««n  A  Co 

36 

29 

20 

3 

Temblor 

Standard  Oil  Co 

27 

11 

20 

Kern  Co. 

Ix-aac  2  30 

Wheeler  Ridgi- 

(icncral  Petroleum  Corp 

5 

30 

29 

Keiwin  1 

Goorgf  F.  Getty,  Inr .  .      

22 

29 

29 

Bill    Beaitley  1 

L   &  n.  Pro<lurinK  &  Drilling  Co 

19 

28 

29 

Jewett  1 

Ed.  MrAdanis,  TniKtee 

26 

29 

23 

G.  &  Y    1 

North  Amerirun  ( )il  Cone. ._.._. 

S 

21 

3 

25 
29 
28 

26 
27 
28 

Wallace  1 

Fruitvale  1 

Glide  1 

The  Pacific  Eastern  Production  Co... 

Shell  Co 

KINGS  COUNTY: 

General  Petroleum  Corp _ 

4 

24 

19 

Kettlcman  1 

LOS  ANGELES  COUNTY: 

I'nion  Oil  Co . . 

33 

3 

13 

Callender  20 

Doniinitui-i 

Hrownmoor  Oil  Co.. 

7 

2 

14 

7 

Ingle  wood 

Standard  Oil  Co 

17 

2 

14 

Baldn-in- 

Cicncsa  4.5 

Ing!ewo<Ml 

Stjindard  Oil  Co  . 

17 

2 

14 

Baldwin- 

Cicnega  53 

InglcwoiMl 

Standard  Oil  Co 

17 

2 

14 

Baldwin- 

Cienega  54 

InglewootI 

Stuiidiird  f>il  C"<....  . 

17 

2 

14 

L.  A.  Inv.-st.  1  .'54 

Ini(lew.>o.l 

Arnif  Potrolrum  Corp.. 

19 

12 

Damron  7 

I/.iiK  Hi-noli 

Pclaiicy  I'ctroli'um  Corp.              

29 

12 

14 

l/oiiK  H<-nrli 

C;nihiiMi-Ix)ftiw  Oil  Cn^        

19 

12 

Butler  1 

ImUH  B<«rh 

CioorKi- W   .Iiihnson.               

29 

12 

Crest  3 

I»ng  Bo:i.  1, 

A.  S.  Johnston  DrillinR  Co 

29 

12 

1 

Ii<.nB  liearli 

MrKeon  DrillioR  Co.,  Inc 

19 
19 
19 

12 
12 
12 

Evan^  1 

59 

Chainey  3 

lyong  Bi-Hcli 

J.  E.  O'Donnell 

Ix.ng  Bearh 

Paii-.VnH-riran  Petroleum  Co .  . 

I^one  B.!.rl. 

The  Prtroleuiii  Co 

24 

13 

Nutting-Ixiugh  2 

1>.I1K  Hcilrli 

Riohfi.l.l  <  )il  Co 

19 

12 

Bernstein  2-A 

Ix.nn  B.!irh 

UichfieldOil  Co 

29 

12 

Freeman  2 

I»ng  Bench 

Richfield  Oil  Co 

19 

12 

HaM  14 

|y<.ng  Bi-arli 

Richfield  OU  Co 

19 

12 

Kelly  1 

lA.nn  Bnirh 

San  Martinet  Oil  C<i..  . 

29 

12 

Booth  Comni.  8 

U.ng  \Unc\i 

."^hell  Co 

29 
24 

12 

13 

.\lamitos  24 
Steve  2 

I>.ng  li<>nrh 

Stevens  Drilling  Co 

I/i.ng  Ii<-»rh 

Standard  Oil  Co. 

6 
13 

3 

11 
16 

Baldwin  71 

4 

Mnnl.Wll., 

McCoy  &  Anderson . 

Newhall 

Fred  E.  Cole 

18 

3 

13 

2 

RoBocrans 

Shell  Co 

6 

3 

11 

Slusher  12 

Santa  Fe  Sprintca 

Standard  Oil  Co 

S 

3 

11 

So.  Whittier 

Comm.  20 

Santa  Fe  Springs 

Associiitml  Oil  <■■• 

n 

12 

Hcllman  17-A 

Seal  Beach 

.\aBociate«l  Cil  C>>  . 

11 

12 

Hellman  27 

Seal  Beach 

General  Petnileuni  Cot). 

3 

12 

Wasem  6-A 

Seal  Beach 

MarlandOil  Co 

11 

12 

.McGrnth  & 

S«-lovcr  20 

.S.1.1  B«-ach 

Olympic  Refining  Co 

3 

12 

12 

Seal  Beach 

Standard  Oil  C. 

3 

12 

Son  Gabriel  H-A 

."^al  Beach 

C.  C.  M   <'   ' 

17 

14 

Del  Amofl.'V 

Torrance 

C.  C.  M.  < '   < 

8 

14 

I VI  Amotm 

Torrance 

C.  C.  M.«><- 

16 

14 

Torrance  71 

Torrancfl 

C.  C.  M.  O  Co.   . 

15 

14 

Torrance  79 

Torrance 

Anchor  Petroleum  Co 

19 

10 

1 

.John  H.  llardinK 

.'H 

11 

1-1  I>(>ma  1 

Monterey  I'nrK  Petroleum  (' 

.■i> 

12 

Browning  1 

J.  E   O'D...  r  .    1 

.'•t 

3 

14 

61 

.Son  Clei, 

.'II 

3 

14 

1 

While  li. 

.11 

4 

13 

WatMDl 

OUi    FIFt/D    DRVEI.OI'.MFNT    OPERATIONS.  409 

OIL   FIELD  DEVELOPMENT  OPERATIONS— Continued. 


Company 


Sec. 

Twp. 

IlatiKO 

22 

10 

17 

1 

3 

10 

2 

3 

10 

2 

3 

10 

19 

3 

9 

19 

3 

9 

20 

3 

9 

19 

3 

9 

33 

3 

13 

10 

6 

2 

0 

11 

() 

10 

() 

10 

6 

34 

5 

10 

6 

10 

6 

10 

(> 

27 

.■) 

2 

li 

10 

(> 

10 

() 

10 

(> 

10 

(> 

10 

(•) 

10 

6 

10 

(> 

10 

(> 

10 

0 

10 

6 

27 

5 

4 

fi 

10 

f. 

10 

6 

21 

5 

10 

6 

10 

fi 

10 

6 

10 

C 

10 

0 

10 

6 

10 

f> 

33 

3 

32 

3 

33 

3 

33 

3 

33 

3 

25 

3 

34 

3 

34 

3 

34 

3 

33 

3 

9 

33 

3 

9 

28 

3 

9 

34 

3 

9 

34 

3 

9 

!> 

5 

11 

13 

7 

f> 

30 

9 

32 

30 

0 

32 

5 

4 

29 

WVIl  No. 


Kipl<l 


MADERA  COrXTY: 
Korf  Wiiviu'-Miulera  Syii. 


OUAXGE  COUNTY: 

Shell  Co.. 

•     ShpllCo. 

Shell  Co 

Chiksan  Oil  Co 

Hermlon  Petroleum  Corp 

Horrulon  Petroleum  Corp 

Petroleum  Serurities  Co 

I'nion  Oil  Co ,. 

H.  II.  H.  Oil  Co... 

Hell  of  Montobello  Oil  Co 

.1.  .v.  Brower 

.Mien  Brown 

(ieorge  E.  Cloud 

Marry  B.  Custer 

Davi.s,  Haines  &  Tompkins 

Davis,  Quine  &  Davis 

.1.  F.  Garliepi) 

Cj1o1)o  liOase  &  Royalty  Co 

tioUlen  Roil  Oil  ci) 

H.  &  M    Oil  Well. 

Ilauser  Petroleum  Co 

.Tames  &  Price 

.lames  &  Price 

S.  \V.  Lea  and  L.  E.  Kpsselman. 

Movd  &  Reynolds .-. 

Loftin  Oil  Co 

C. B.  Lones 

Ben  F.  Mun 

Ben  F.  Mun 

.1.  E.  O'Donnell 

Standard  Oil  Co. 

Standard  Oil  Co. 

Standard  Oil  Co... 

I.*o  Stein ... 

Frank  Vessels 

Warren  and  Mocrate, 

Warren  and  Macrate 

Sy  Wicker 

World  Petroleum  Corp 

World  Petroleum  Corp 

Vovmg-I.undlxTK 

A.ssociated  Oil  Co .  . . 

California  Petroleum  Corp 

California  Petroleum  Corp 

Continental  Oil  Co. 

General  Petroleum  Corp 

Petroleum  Securities  Co 

Standard  Oil  Co 

Standard  Oil  Co.. 

Standard  Oil  Co 

Superior  Oil  Co..    . 

I'nion  Oil  Co 

I'nion  Oil  Co . 

I'nion  Oil  Co.. .... 

I'nion  Oil  Co . 

Chas.  A.  Son,  Trustee. 

SAN  MATEO  COUNTY: 

Sequoia  Oil  &  Gas  Co 


SANTA  BARBARA  COUNTY: 

Palmer  Union  Oil  Co 

R.  &  Ci.  Oil  Co. 

.Miley  Oil  Co 


Fisher  7 

Orange  14 

Orange  1(5 

Mathis  2 

Lemke  3 

Queyrel  1 

Wright  1 

Cullender  21 

DuBois  1 

5-A 

1 

.Mien  Brown  3 

1 

2 

1 

1 

.\iidrew.s  1 

3 

Golden  Rod  3 


.{ 

11.  B.  1 

1 

2 

I 

Mun  1 

Mun  2 

O'Donnell  60 

Bolsa  31 

P.  E.  14 

P.  E.  15 

1 

1 

2 

3 


Y.  L.  1 

Kanimerer  H 

Bradford  7 

Heart  well  3 

Pyne  (i 

Atwood  1 

Kramer  1 

.\naheiMi  Union  3 

Moll.  Comm.  2 

Yorba  1 

Eti'handy  2 

Stern  II 

Towcll  ."> 

Yorba  Linda 

Group  1.") 
Yorba  Linda 

Group  1<> 
Orang<-ana  I 


Souza  I 

.><tcndel  11 

S 

Dnyfiis  I 


Brea-Olinda 
Brea-Olinda 
Brea-Olinda 
Coyote  Hill.s 
Coyote  Hill.s 
Coyote  Hill.s 
Coyote  Hills 
Dominguez 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  lieacli 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Richfield 
Richfield 
Richfield 
Richfield 
Richfield 
Richfield 
Richfield 
Richfiehl 
Richfield 
Richfield 
Richfield 
Richfield 

Richfield 

Richfield 


Cat  Canyon 
Cat  Canvon 

G.il.la 
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OIL    FIELD    DEVELOPMENT   OPERATIONS— Continued. 


Company 

Sec. 

Twp. 

Rancc 

Well  No. 

Field 

SANTA  BARBARA  COUNTY— Cont. 
Miley  t)il  Co 

4 
3 
3 
* 
1 
8 
3 

18 

33 
33 
33 
21 
1 
18 
23 
13 
22 
27 
27 
23 
21 
28 
28 
28 
28 
21 
27 
28 
28 
28 
35 

4 
4 
4 
6 
4 
4 
6 

11 

5 

2 
2 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 

29 
29 
29. 
31 
27 
28 
29 

2 

6 

20 
20 
18 
21 
20 
20 
21 
21 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
25 

Coleta  H 

CutU'ta  9 

Hollisler  .J-A 

HrulM'U  1 

AVriiclit  1 

1 

1 

2 

.Murphy  2 

53 

2-P 

Eureka  1 

1 

1 

Willard  23 

1 

Snyder  3 

Hurt  man  20 

Lloyd  39 

Lloyd  4ti 

Lloyd  102 

Hisey  2 

Orton  4 

Orton  5 

Willett  3 

Edison  16 

Edison  19 

Gosnell  24 

Gosnell  25 

Taylor  22 

Taylor  24 

Rincon  I 

Cioleta 
Coleta 
Goletu 

Conejo 

Conejo 

Piru 

Santa  Paula 

S«i|>c 

South  Mountain 

.South  Mountain 

.S>uth  Miiuiitain 

\'cnturu 

N'entura 

N'cnturit 

\ciitura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

\'entura 

Ventura 

\'entura 

Ventura 

Ventura 

Miley  Oil  Co 

Jay  J.  Ilckar 

San  Marcus  Oil  Co 

SANTA  CRUZ  COUNTY: 

SONOMA  COUNTY: 

ShcllCo. 

VKNTUUA  COUNTY: 
Marilou  Oil  Co 

WilliK  W.  Brvant 

Oak  Hidne  Oil  Co 

Union  Oil  Co..         . . 

AHHoriatcd  Oil  Co 

AiMoeiuteil  Oil  Co. .    . 

AsHociiited  Oil  Co 

(ieneriil  Petroleum  Corp...      . 

Shell  Co. 

Shell  Co 

Shell  Co. 

Shell  Co. 

Shell  Co. 

Shell  Co. 

Scott  Petroleum  Properties,  Inc 

I 


•Ranrho  Sail  Carlos  de  .Iniinla. 
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SPECIAL  ARTICLES. 

Detailed  technical  reports  on  special  subjects,  the  result  of  research 
work  or  extended  field  im'estijjations,  will  continue  to  be  issued  as 
separate  bulletins,  as  has  been  the  custom  in  the  past. 

Shorter  and  less  elaborate  technical  papers  and  articles  by  members 
of  the  staff  and  others  are  published  in  each  number  of  'Mining  in 
California.' 

These  special  articles  cover  a  wide  range  of  subjects,  both  of  historical 
and  current  interest ;  descriptions  of  new  processes,  or  metallurgical 
and  industrial  plants,  new  mineral  occurrences,  and  interesting  geolog- 
ical formations,  as  well  as  articles  intended  to  supply  practical  and 
timely  information  on  the  problems  of  the  prospector  and  miner,  such 
as  the  text  of  new  laws  and  official  regulations  and  notices  affecting 
the  mineral  industry. 

DEPARTMENT  OF  NATURAL  RESOURCES  ACT. 

Chapter  128. 

[Stal.s.  1927.] 

An  act  to  add  a  new  article  to  chapter  three  of  title  one  of  part  three  of  the  Political 
Code,  to  be  numbered  article  two  j,  embracing  sections  three  hundred  seventy- 
three  to  three  hundred  seventy-three  I,  relating  'to  a  department  of  natural 
resources. 

[Approved  by  the  Governor  April  13,  1027.1 

The  people  of  the  State  of  California  do  enact  as  follotcs: 

Sectiox  1.  The  Political  Code  is  hereby  amended  by  adding  a  new  article  to 
chapter  III  of  title  I  of  part  III  thereof,  to  be  numbered  article  11  j,  embracing  sec- 
tions 373  to  373i  and  to  read  as  follows : 

Abtict.e  II;. 

DEPARTMENT   OF    NATURAL  RESOURCES. 

37.3.  A  department  of  the  government  of  the  State  of  California  to  be  known 
as  the  department  of  nattiral  resources  is  hereby  created.  The  department  sli.iil 
be  conducted  under  the  control  of  an  executive  ofEcer  to  be  known  as  the  direct (u- 
of  natural  resources,  which  office  is  hereby  created.  The  director  shall  be  appointed 
by  and  hold  office  at  the  pleasure  of  the  governor  and  shall  receive  a  salary  of  six 
thousand  dollars  per  annum. 

Except  as  in  this  article  otherwise  provided,  the  provisions  of  article  II  of  tiiis 
chapter,  title,  and  part  of  the  Political  Code  as  adopted  at  the  forty-fourth  session 
of  the  Legislature  and  as  the  same  may  l)e  amended  from  time  to  lime  shall  govern 
and  apply  to  the  coiuluct  of  I  lie  department  of  natural  resources  in  every  resjx'ct 
the  same  as  if  such  provisions  were  herein  set  fortii  at  length  and  wherever  in  said 
article  II  the  term  "head  of  tiie  department"  or  similar  designation  occurs,  the  same 
shall  for  the  purposes  of  tills  article  mean  the  director  of  natural  resources. 

.37.3fl.  For  jmrposes  of  administration  the  department  shall  lie  forthwith  organi/.i'd 
by  the  director  there<)f,  snliject  to  the  approval  of  the  governor,  in  such  manner  as 
he  shall  deem  necessary  to  iiroperly  segregate  and  conduct  the  work  of  the  depart- 
ment, and  the  director  shall  have  power  to  appoint  in  accordance  with  the  civil 
service  and  other  provisions  of  law  such  deputies,  officers  and  other  expert  and 
clerical  assistants  as  may  be  necessary.  Tlie  work  of  the  deiiartment  is  hereby 
divided  into  at  least  four  divisions  to  be  known  as  the  division  of  mines  and  mining, 
tile  division  of  forestry,  the  division  of  parks  and  tiie  division  of  fish  and  game. 

.3736.  The  division  of  mines  and  mining  shall  be  administered  through  a  ciiief 
of  division  wiio  shall  also  be  known  as  the  state  mineralogist.  lie  shall  be  appointed 
by  the  director  of  natural  resources  jiiul  shall  receive  a  snl.-iry  of  six  thousand 
dollars  per  annum. 
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',1't'Ar.  Tlic  division  i>f  forest ry  shall  lie  adiiiiiiistored  tliroii>;li  a  tliit-f  of  division 
who  shall  1m'  known  iis  (lie  stall-  forrsirr,  who  shall  he  a  tocliMically  trained  forester, 
appiiinled  liy  the  dire<'tor  of  natural  reMinrces  npon  nomination  h.v  the  state  hoard 
of  forestry  hereinafter  proviiled.  (General  policies  for  the  };iii(lan<-e  of  the  division 
of  forestry  shall  be  determined  hy  a  state  hf)anl  of  forestry  which  shall  consist  <»f 
seven  members  appointed  by  and  holding  oHi»'e  at  the  pleasure  of  the  governor. 
Of  the  seven  mend)ers  one  shall  be  familiar  with  the  pine  timber  industry,  one  with 
the  redwood  industry,  one  with  the  live  sto<k  industry,  one  with  general  agriculture 
and  one  with  the  jjroblems  of  water  <-onservation. 

373(i.  The  division  of  parks  shall  be  administered  through  a  chief  of  division 
who  shall  be  appointed  by  the  direcl(jr  of  natural  resources  upon  nomination  by 
the  state  park  commission  hereinafter  provided,  (ieneral  polices  for  the  administra- 
tion of  the  state  park  .system  shall  be  determined  by  the  state  park  commission 
which  is  hereby  created  to  consist  of  five  members  appointed  by  the  governor  and 
holding  office  at  his  pleasure. 

373e.  The  division  of  fish  and  game  shall  be  administered  through  a  fish  and 
game  commission  consisting  of  three  members  appointed  by  and  holding  office  at  the 
pleasure  of  the  governor. 

373/.  The  chiefs  of  the  divisions  of  forestry  and  parks  respectively  shall  receive 
such  salaries  as  may  be  determined  by  the  director  with  ilu'  approval  of  the  governor. 
The  director  of  natural  resources  and  the  chief  of  ejuh  division  before  entering  upon 
his  duties  shall  execute  to  the  State  of  (,'alifornia  an  oirnial  bond  in  the  penal  sum  of 
twenty-five  thousand  dollars  conditioned  upon  the  faithful  performance  of  his  duties. 
'J'he  niembei-s  of  the  board  of  fon>stry,  the  slate  jiarks  <-onimission  and  fish  and 
game  commission  shall  serve  without  com|)ensafion,  l)ut  shall  bo  entitled  to  their 
actual  expenses  incurred  in  the  performance  of  their  duties. 

373*7.  'I'he  dei)arlnient  of  natural  resources  shall  succee<l  to  and  is  hereby  investeil 
with  all  the  duties,  powers,  purposes,  responsibilities  and  jurisdiction  of  the  state 
mining  bureau,  state  minerabtgist,  dei»artnient  of  petroleum  and  gas.  state  oil 
and  gas  supervisor,  state  forester.  slat<'  bo;ird  of  forestry,  California  redwood  park 
commission,  San  Pasipial  battlefield  c<unmission.  Mount  Diablo  park  commission, 
state  fish  and  game  commission,  state  fish  and  game  commissioners,  and,  except  as 
herein  otherwise  provided,  of  the  several  officers,  deputies  and  employees  of  such 
bodies  and  offices,  and  whenever  by  the  provisions  of  any  statute  or  law  now  in 
force  or  that  may  hereafter  be  enacted  a  duly  or  jurisdiction  is  im])osed  or  author- 
ity conferred  upon  any  of  said  officers,  offices,  bodies,  deputies  or  employees  by 
any  statute  the  enforcenuMit  of  which  is  transferred  to  the  department,  such  duty, 
jurisdiction  and  jiiilhority  Jire  hereby  imposed  upon  .•md  tr:insferre<|  to  the  depart- 
ment of  natural  resoiiri-cs  and  the  appmpriaii-  ollicers  thep'of  with  the  s;inie  force 
and  eflect  as  tlK»ugh  the  title  of  said  depiirtinent  of  natural  resources  had  been 
specifically  set  forth  and  named  therein  in  lieu  of  the  name  of  any  such  body, 
office,  officer,  deputy  or  employee.  Said  Iwidies  and  offices,  the  duties,  powers,  pur- 
poses, responsibilities  and  jurisdiction  of  whi<'h  are  so  transferred  and  vested  in 
the  department  of  natural  resources,  and  the  positions  of  nil  officers,  deputies  and 
employees  thereunder,  are  and  each  of  them  is  hereby  al)oIishe<l  and  shall  have 
no  further  legal  existence,  but  the  statutes  and  laws  under  which  they  existed  and 
all  laws  prescribing  their  duties,  jMiwers,  purposes,  res|Minsil>ilities  and  jurisdiction, 
together  with  all  lawful  rides  and  regulations  estalilished  thereunder  are  hereby 
expressly  continucvl  in  force. 

The  department  f)f  natural  resources  slmll  be  in  iM»Hsession  and  control  of  all 
records,  bo(>ks,  i»apers,  offices,  eciuipment,  supplies,  moneys,  funds,  appropriations, 
land  and  other  property  real  or  personal  now  or  hereafter  held  for  the  benefit  or  use 
of  said  bodies,  offices  and  officers. 

The  boards  of  distrii'l  oil  and  k:is  commissioners,  the  ollii-cs  of  district  oil  and 
gas  commissioners  and  the  board  of  review,  correction  and  ei|inilizntion  creale<i 
l)y  the  act  approved  .June  1(1.  I'.U.'t.  establishing  the  department  of  petroleum  and  gas, 
are  hereby  resiie<tively  contimied  in  force  with  the  powers,  tluties.  responsil)ilitiea 
ami  jurisdiction  in  them  vested  by  the  provisions  of  sjiid  act  approved  June  Id,  10ir». 
as  amended;  prnriilrd,  that  said  boanl  of  review  shall  consist  of  the  director  of 
natural  resources,  the  dire<-lor  of  finance  and  tlie  cliairman  of  the  stiile  board  of 
e<]uali7.ation. 

373A.  Tlie  management  and  <'ontrol  of  the  property  acquired  by  the  State  of 
r.'ilifornin  under  or  pursuant  to  the  provisions  of  the  act  entitled  ".\n  act  to  accept 
the  gift  to  the  state  of  San  I'as<|ual  battlefield  in  San  Diego  county,  to  provide  for 
collecting  and  systematizing  the  history  of  said  battle,  for  determining   the  exact 
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location  tlicroof,  imd  to  report  ii  siiitaI)lo  iiiofhod  of  iiiarluii>;  said  l)attlefiold  and 
I'oinmenioiatinK  the  lioroism  of  tliosc  Americans  who  fought  and  died  there," 
approved  May  11,  101!),  is  hereby  transferred  to  and  vested  in  the  department  of 
natural  resources. 

373».  From  and  after  the  date  upon  which  this  act  takes  effect,  the  department 
of  natural  resources  shall  be  and  is  hereby  authorized  and  empowered  to  expend 
the  moneys  in  any  appropriation  or  in  any  special  fund  in  the  state  treasury  now 
remaining  or  made  available  by  law  for  the  administration  of  the  provisions  of  all 
the  statutes  the  administration  of  which  is  committed  to  the  department,  or  for  the 
use,  support,  or  maintenance  of  any  board,  bureau,  commission,  department,  office 
or  officer  whose  duties,  powers,  and  functions  are,  by  the  provisions  of  this  article, 
transferred  to  and  conferred  upon  the  department  of  natural  resources.  Such 
expenditures  by  the  department  shall  be  made  in  accordance  with  law  in  carrying 
out  the  purposes  for  which  such  appropriations  were  made  or  such  special  funds 
created. 
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ADMIMSTRATIVK  DIVISION. 

W'ai.tkr  W.  Bradley,  Deputy  State  Mineralogist. 
Personnel. 

There  liave  boon  no  chan<2:es  of  personnel  to  be  noted  duriufr  tlie  past 
quarter. 

Department  of  Natural   Resources. 

As  one  of  the  d('i)artuients  of  the  state  government  tlie  director  of 
■which  is  a  member  of  the  Governor's  Council,  tlie  Department  of 
Natural  Resources  was  created  by  act  of  the  forty-seventh  session  of 
the  legislature,  and  approved  b}-  tlie  Governor  Ajiril  13,  1927,  becoming 
effective  July  29,  1927.  The  work  of  the  new  department  is  divided 
at  present  into  four  divisions,  comprising  the  Division  of  Mines  and 
Mining,  Division  of  Forestry,  Division  of  Parks,  Division  of  Fish  and 
Game. 

Under  this  statute,  the  State  Mining  Bureau  created  by  the  act  of 
1S80  becomes  the  Division  of  Klines  and  Mining,  of  which  the  State 
Mineralogist  continues  as  the  titular  head,  subordinate  to  tlie  Director 
of  the  Department  of  Natural  Resources.  The  office  of  the  Director  is 
in  Sacramento. 

The  text  of  the  act  of  1927  is  given  in  llic  preceding  pages. 

New  Publications. 

During  the  (juarterly  period  covered  by  this  issue,  the  following 
IJuroau  i)ublicalioiis  have  been  made  available  for  distribution: 

Mining  in  CaUfornia  (quarterly),  Ajiril.  1927,  an«l  .Tuiy,  1927,  being  chapters  2  aniJ  3, 
respectively,  of  State  Mineralogist's  Heport  XXIII.  Trice  25  cents  each.  Chap- 
ter 2  ct)ntain9  reports  on  the  mineral  resources  of  Amador  and  Solano  counties; 
and  Chapter  3,  on  IMiu-er  and  Ijos  Angeles  counties. 

Sniiimary  of  Operations.  California  oil  Fields:  Vol.  12.  No.s.  9,  10,  11,  March,  April 
.■ind  May,  1927,  respectively.  These  contain  spcri;il  iirticlcs  on  :  'Conservation  of 
<!as  in  the  Production  of  Oil,'  'Fo.s.sil  Markers  of  MIdw.ay-Sunset-Klk  Mills  lligion 
in  Kern  County,  California.'  and  'Develoiniient  of  the  ^L■lri^■opa  .Sh.ale  l'r<«liution 
In  the  Southeastern  I'ortlon  of  Thirty-five  Anticline.  Sunset  Oil  Field.  Kern 
County.  f'.aliff)rnia.'  respectively. 

Commercial  Mineral  Notes:  Nos.  53.  54.  55,  August-October  (inc.).  These  'notes' 
curry  the  list  of  'mineral  <lejx)sits  wanted"  and  'minerals  for  sale"  issued  in  the 
form  of  a  mimeogrni)he(l  sheet  montlily.  It  is  mailed  free  to  those  on  the  mail- 
ing list  for  'Mining  in  California.' 

Mails  and   Files. 

The  Division  of  Mines  maintains,  in  addition  to  its  correspondence 
files  and  the  library,  a  mine  file  which  includes  original  reports  on  the 
various  mines  and  mineral  ])r(tp('rt  ifs  ot"  ail  kinds  in  ( "alirdriiia. 

During  the  period  covered  by  this  quarterly  report,  there  were  141;") 
letters  received  and  answered  at  the  San  Francisco  office  alone,  covering 
almost  every  pha.se  of  prospecting,  mining,  and  developing  mineral 
deposits,  reduction  problems,  marketing  of  refined  products,  and  mining 
law.  In  atldition  to  this,  hundreds  of  oral  questions  are  answered  daily, 
both  at  the  main  office  and  the  branches,  for  the  many  inquirers  who 
come  in  for  personal  interviews  and  to  consult  tli(>  files  and  library. 
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Statistics,   Museum,    Laboratory. 
Walter  W.  Bradley,  Deputy  State  Mineralogist. 

STATISTICS. 

Data  on  the  1926  production  of  some  of  California's  minerals  were 
given  in  both  the  April  and  July  issues  of  Mining  in  California,  and 
tabulations  are  presented  herein  showing  the  completed  totals  for  all 
substances  for  that  year  grouped  by  substances  and  by  counties.  The 
complete,  detailed  annual  report  on  the  mineral  production  of  Cali- 
fornia for  1926  is  now  available,  as  Bulletin  No.  100  of  the  State  Divi- 
sion of  Mines  and  Mining. 

Summary  for  1926. 

The  total  value  of  the  mineral  output  of  California  for  the  year  1926 
was  $450,330,856,  being  an  increase  of  $15,811,196  over  the  1925  total 
of  $434,519,660.  There  were  fifty-six  different  mineral  substances, 
exclusive  of  a  segregation  of  the  various  stones  grouped  under  gems; 
and  all  of  tlie  fifty-eight  counties  of  the  state  contributed  to  the  list. 

As  revealed  by  the  data  following,  the  salient  features  of  1926 
compared  with  the  preceding  year  were :  The  considerable  increase 
in  value  of  both  the  petroleum  and  natural  gas  yields;  and  material 
advances  also  made  by  miscellaneous  stone,  zinc,  cement,  soda,  salt, 
and  pottery  clays.  Decreases  were  registered  by  gold,  copper,  silver, 
brick,  granite,  magnesite.  There  were  a  number  of  other  minor  varia- 
tions. The  net  result  was  an  increase  in  the  grand  total  for  all  groups 
of  nearly  sixteen  million  dollars,  as  stated  above.  Petroleum  accounted 
for  an  increase  of  $14,936,848  in  total  value  due  to  advanced  prices, 
in  spite  of  a  drop  from  232,492,147  barrels  to  224,673,281  barrels  in 
quantity,  or  a  difference  of  7,818,866  barrels. 

Of  the  metals :  Zinc  increased  from  11,546,602  pounds  worth  $877,542 
to  20,447,559  pounds  worth  $1,533,568  due  to  heavy  shipments  of 
concentrates  to  Belgium;  lead  from  7,352,422  pounds  and  $639,661  to 
8,067,873  pounds  and  $645,429.  Copper  decreased  from  46,968,499 
pounds  valued  at  $6,669,527  to  33,521,544  pounds  and  $4,693,014 ;  gold 
from  $13,065,330  to  $11,923,481;  silver  from  3,054,416  fine  ounces 
worth  $2,119,765  to  2,022,460  fine  ounces  and  $1,262,015;  quicksilver 
from  7683  fla.sks  and  $621,831  to  5892  flasks  and  $516,382,  though  the 
average  price  per  flask  received  by  the  producers  advanced  from 
$80.81  for  1925  to  $87.64  for  the  year  1926.  Though  the  gold  yield 
decreased  a  million  dollars  in  value,  California  continues  to  account 
for  approximately  30  per  cent  of  the  gold  output  of  the  United  States. 

Of  the  structural  group :  Miscellaneous  stone  advanced  from  $17,- 
409,854  to  $19,859,873  in  value ;  cement  from  13,206,630  barrels  worth 
$25,043,335  to  13,797,173  barrels  and  $25,269,678,  the  average  price 
per  barrel  dropping  .slightly.  Granite  dropped  from  a  valuation  of 
$1,853,859  to  $655,332;  brick  and  hollow  building-blocks  or  tile  from 
$7,503,976  to  $7,026,124 ;  magnesite  from  64,623  tons,  crude,  valued  at 
$872,944  to  50,915  tons  and  $587,642.  Of  the  'industrial'  and  'salines' 
groups,  as  is  usually  the  ca.se,  there  were  a  number  of  fluctuations,  the 
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most  iniportauL  iiicroast'  bciii};  shown  by  pottery  clays  from  5:57,587 
tons  valued  at  $674,376  to  797,461  tons  and  $806,509. 


By  Substances. 

The  distribution  of  the  1!>26  output  of  California  ])y 
shown  in  tlie  followinj'  tabulation: 


uikstanoes  is 


■Substance                                                                                          Amount  Value 

liarytes    4,978   tons  $3S,lcr. 

Uituminous  rock 3,863  loiis  21,r>"7 

Horutf.s 47,GU5   tons  l.CUS.l'ys 

Hrick   and   hollow   building  tile 7.02ti,i:;4 

I'ement 13.7U7.173  bbls.  25,269,678 

Chromite    395   tons  7,063 

Clay    (pottery)    797,461   tons  806,509 

Coal 1.100  tons  5.000 

Copper    33,521.544   lbs.  4.693,014 

Dolomite G1S,640  tons  119,313 

Feldspar 7,300  tons  56,400 

Fuller's  earth 23,552  tons  250,192 

Gems 9,049 

Cold     11.923,481 

Granite 655.332 

Gypsum    114,868   tons  211,337 

r^ead    8,067.873  lbs.  645.429 

Lime    63,568   tons  670,837 

Limestone    108.795   tuns  367.501 

Mapntsilf     50, 915   tons  5X7.642 

.Ma(,'nfsinm    .salts    4,SS1    ions  124.470 

.ManBane.se  ore 236  tons  4.700 

.Marl)lc    34,806  cu.    ft.  119.999 

Minural   paint 569   tons  5,846 

Mineral  water 14.074.,S77   Kals.  1.171.550 

Natural  gas 214.549.477  M  cu.  ft.  19,465,347 

(Jnyx  and  travertine 15.090  <u.   ft.  7.575 

Petroleum    224,673,281   bbls.  345,546,677 

Platinum    306   tine   oz.  32.005 

Potash     32,884   tons  812,285 

Pumice  and  volcanic  ash 7,170  tons  48.350 

Pyrites    ](Mi..S!tt;  tons  466.088 

Quicksilver   6  892  flasks  516.382 

Salt    .T11.7t;i    tons  1.124.978 

Sandstone     34.100  '-u.    ft.  17.500 

Silica  (sand  and  quartz) 30.010  tons  li'4.317 

Silver     2.022,460   tine   oz.  1.262.015 

Slate    7.371 

Snapstone  and  talc 17.004  tons  255.645 

Soda    63,333  tons  1.. ".05, 802 

Stone,  miscellaneous  a 19.859.S73 

Tungsten  concentrates 441  tons  316.560 

Zinc 20,447,559  lbs.  l..'.33..'(;v 

Pnapportioned  I* 1.:'.:  :."l  L' 

Total  value j  i.".  ;  ■i'.  v.., 

•  Includes  macadam,  ballast,  rubble,  ri)irap.  sand,  gravel  and  grinding-mill  pebbles. 
^  Incltides    antlmonv.     asbestos,     bromine,    calcium    chloride,    dl.atomaceous    earth, 
iron  ore,  lilhia,  shale  oil.  silliin:inile-an<lalusite-cyanite  Kroiip. 
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By  Counties. 

Distribution  by  counties  is  given  in  the  following  tabulation : 


Alameda $3,158,474 

Alpine 450 

Amador 2,451,500 

Butte 461.945 

Calaveras 1,809,772 

Colusa 91,194 

Contra    Costa    2,610,553 

Del  Norte 70,464 

El   Dorado 302,086 

Fresno 6,099,928 

Glenn     58,391 

Humboldt 706,670 

Imperial    467,314 

Inyo 2,835,834 

Kern    83,556,074 

Kings 720 

r.ake 75,693 

Lassen 19,063 

Los  Angeles 194,358,926 

Madera 425,738 

Marin 527,553 

Mariposa 319,724 

Mendocino    15,800 

Merced    192,665 

Modoc    37,991 

Mono 209,848 

Monterey    359,993 

Napa 341,571 

Nevada 3,240,211 

Orange    63,223,082 


Placer  

Plumas   

Riverside    

Sacramento    

San  Benito 

San   Bernardino 

San   Diego 

San  Francisco  _. 

San  Joaquin  

San  Luis  Obisix). 

San  Mateo 

Santa  Barbara  . 

Santa  Clara  

Santa   Cruz    

Shasta 

Sierra    

Siskiyou    

Solano 

Sonoma 

Stanislaus 

Sutter    

Tehama 

Trinity    

Tulare 

Tuolumne 

Ventura    

Volo 

Yuba 


$480,882 

3,572,628 

6,194,253 

2,243,952 

2,400,850 

14,218,475 

1,241,324 

112,193 

842,000 

253,294 

1,893,853 

2,583,548 

1,028,506 

3,504,194 

2,886,144 

569,515 

494,151 

1,770,820 

222,586 

401,997 

397 

10,340 

611,797 

397,920 

615,998 

30,208,369 

20,560 

2,921,083 


Total   $450,330,856 


MUSEUM. 

The  Museum  of  the  State  Mining  Bureau  possesses  an  exceptionally 
fine  collection  of  rocks  and  minerals  of  both  economic  and  academic 
value.  It  ranks  among  the  first  five  of  such  collections  in  North 
America;  and  contains  not  only  specimens  of  most  of  the  known  min- 
erals found  in  California,  but  much  valuable  and  interesting  material 
from  other  states  and  foreign  countries  as  well. 

Mineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  will  bo  appreciated  by  tlio  State  Mining  Bureau  as  well 
as  by  those  who  utilize  the  facilities  of  the  collection. 

The  exhibit  is  daily  visited  by  engineers,  students,  business  men  and 
prospectors  as  well  as  tourists  and  mere  sightseers.  Besides  its  prac- 
tical use  in  the  economic  development  of  California's  mineral  resources, 
the  collection  is  a  most  valuable  educational  asset  to  the  state  and  to 
San  Francisco. 


LABORATORY. 

Fran'k    Saxborn.   Mineral    Technologist. 

A  considerable  number  of  samples  of  granitic  rock,  .said  to  contain  tin, 
have  been  received  at  this  laboratory  during  the  pa.st  year.  These 
samples  come  from  different  localities  in  tlie  state,  from  northern  and 
.southern  California.  Frequently  a  small  amount  of  metal,  said  to  have 
been  reduced  from  the  rock,  is  included  in  the  sample.  This  metal 
usually  ])roves  to  ])e  an  alloy  of  lead  and  tin,  having  a  composition 
similar  to  that  of  linHtil.  It  is  generally  claimed  that  the  metal  was 
obtained  by  simply  crushing  the  rock  and  placing  the  ground  material 
in  a  hot  wood  fire.  The  tin,  being  thus  reduced,  was  later  collected  by 
panning  the  a.shes. 
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In  no  case  have  we  been  able  to  detect  any  tin  or  lead  in  these  samples 
of  {granitic  rock.  Undonbtedly,  those  who  have  submitted  the  samples 
were  shown  by  someone  bow  to  treat  the  roek  in  order  to  reduce  the 
metal.  We  do  not  know  whether  or  not  the  wood  used  as  fuel  was 
secretly  treated  beforehand  by  the  same  instructor. 

A  total  of  1117  samples  were  received  and  determined  at  the  labora- 
tory dnrin}?  the  three-month  ])eri<)d  covered  by  this  report.  Many  of 
these  samples  were  of  minerals  havin*;  commercial  possibilities.  i>rovi(ied 
they  were  from  deposits  of  sufficient  size. 
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LIBRARY. 

E.  A.  Lowe,  Librarian. 

lu  addition  to  the  numerous  standard  works,  authorative  informa- 
tion on  many  phases  of  the  mining  and  mineral  industry  is  constantly 
being  issued  in  the  form  of  reports  and  bulletins  by  various  govern- 
ment agencies. 

The  library  of  the  Division  of  ]\Iiiies  and  Mining  contains  some  five 
thousand  selected  volumes  on  mines,  mining  and  allied  subjects,  and  it  is 
also  a  repository  for  reports  and  bulletins  of  the  technical  departments 
of  federal  and  state  governments  and  of  educational  institutions,  both 
domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  just  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarrasses  the  ordinary  person  seeking 
specific  information. 

To  assist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  'Mining  in  California'  contains  under 
this  heading  a  list  of  all  books  and  official  reports  and  bulletins 
received,  with  names  of  publishers  or  issuing  departments. 

Files  of  all  the  leading  technical  journals  will  be  found  in  the 
library,  and  county  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  published  in  the  mining 
centers  of  the  State  are  available  for  reference. 

The  library  and  reading  room  are  open  to  the  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neces- 
sary assistance. 

OFFICIAL  PUBLICATIONS  RECEIVED. 

Governmental. 

U.  S.  Geological  Survey  : 

Bulletin  792-C.  The  Toklet-Tonzona  Region.  By  Stephen  R.  Capps.  Investi- 
gations in  Northern  Alaska.     By  Philip  S.  Smith. 

I'.ulletin  79C-A.  The  Gillette  Coal  Field  Northwest  of  Wyoming.  By  C.  E. 
Gibbon  and  B.  R.  Barnett.  With  a  chapter  on  the  Mintum  District  and  the 
northwestern  part  of  the  Gillette  Field.     By  W.  T.  Thom,  Jr. 

Prof.  Paper  14!).  C'orrelation  of  Geologic  Formations  between  East-Central 
Colorado,  Central  Wyoming  and  Southern  Montana.    By  Willis  T.  Lee. 

Water  Supply  Paper  HGG.  Surface  Water  Supply  of  the  United  States,  1923. 
Part  6-^Missouri  River  Basin. 

Water  Supply  Paper  r>70.  Surface  Water  Supply  of  the  United  States,  1921]. 
Part  10— The  Great  Basin. 

Wiiter  Supply  Pai)er  r)9G-C.  (Jround  Water  in  the  Ordovician  Rocks  near 
Woodstock.  Va.     By  Geo.  M.  Hall. 

AN'ater  Sui)ply  Paper  596-0.  Quality  of  Water  of  Pecos  River  in  Texas.  By 
W.  D.  Collins,  and  H.  B.  Riffenburg. 

T '.  S.  Bureau  of  Mines : 

Technical  Paper  415.     The  Function  of  Steam  in   I^ime  Kiln.     By  Ernest  E. 

Berger. 
Technical    Paper    No.   42G.     Production    of    Fxplosivea   in    the   United    Suites 

during  1920,  with  Notes  on  Mine  Accidents  Duo  to  Explosives.     By  Wm.  W. 

.\danis. 
Min<'ral     Resuurres    of    the     Uiiiled     States.       1920.       Preliniin.iry     Summary. 

Introduction  by  I'raiik  II.  Katz.     Statistics  assembled  by  Martlia  B.  Clark. 
Graphite  in  1925. 

Carbon   lilack  Produc<'d   from   Nalur.il  (Jas  in  1925. 
Feldspar  in  1925. 
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Asphalt  and  Related  Bitumins  in  1925. 

(■old,  Silver,  Copper,  Ia^uiI  and  Zinc  in  Montana  in  W^Tj. 

Platinum  and  Allied  Metals  in  1026. 

Selenium  and  Telluriuin  in  11(20. 

(Jold,  Silver,  ( "opI»er.  Lead  and  Zinc  in  Nevada  in  102r». 

Carbon  Black  I'roduced  from  Natural  (ias  in  ll)2(i. 

Bauxite  and  .Mumiuuui  iu  l!>2<i. 

I'luorspar  and  Cryolite  in  1K2G. 

Mica  in  li>2.'i. 

Barite  and  Barium  Products  in  1926. 

Selenium  and  Tcdlurium  in  1926. 

Cold,  Silver,  Copper  and  Zinc  in  the  Easteni  States  in  192(». 

.\i-senic  in  1926. 

Salt.  Bromide  and  Calcium  Chloride  in  1926. 

Platinum  and  Allied  Metals  in  1926. 

'I'in  in  1920. 

.\si.li:ilt  and  Belated  Bitumens  in  1926. 

.Viitimony  in  1926. 

Bauxite  and  Aluminum  in  1926. 

Cold,  Silver,  Copi)er,  Lead  and  Zinc  in  Colorado  in  1920. 

Uejwrts  of  Investigations : 
Serial  No. : 

2805— Known  Accunnilation  of  Cas  iKiiited  by  Unapproved  Rock-Dustinjr 

Machine.     By  !>.  I).  Tracy  and  ().  W.  Owings. 
2S06— The  Intei-pretation  of  Crude  Oil  Analyses.     By  N.  A.  C.  Smith. 
2807 — I'roperties  of  Typi«'al  Crude  Oils   From   the   Producing  P^'ields  of 

Venezuela.     By  A.  J.  Kraenier. 
2808 — Analyses  of   S|>indletop,   Texas,   Crude  Oils.      By   A.   J.   Kraemer 

and  Peter  (Jrandone. 
2809— Coal  .Mine  Fatalities  in  April,  V.Kll.     By  W.  W.  Adams. 
2810— Consumption  of  Explosives  in  April,  1927.     By  W.  W.  Adams. 
2817 — Desulphurizing  Action  of  Manganese  in   Iron.     By  C.  H.  Herty. 

Jr..  and  ,1.  AL  (Jaines.  Jr. 
2818 — Permissible  Explosives  Approv<>d  Prior  to  .June  .10.   1927.     By  (J. 

St.  J.  Pern.tt  and  S.  P.  Howell. 
2819 — Apftaratus    for    A'acuum    Distillation    of    Lubricating    and    Heavy 

Petroleum  Oils.     By  Martin  .T.  (Javin  and  Arch.  L.  Fo.ster. 
2820 — The    Wire    Saw    in    Slate    Quarrying.      Preliminary    Report.      By 

Oliver  Bowles. 
2821— Coal  Mine  Fatalities  in  June,  1927.     By  W.  W.  Adams. 
2822-  -The  Use  of  Solvents  for  Dewaxing  Paraffin  Base  Crude  Oil.     By 

H.  M.  Smith. 
2823 — Consumption  of  Explosives  in  June.  1927.     By  W.  W.  Adams. 
2824 — Analxsis   of  Crude   (»ils    From    the    Seminole   District,   Oklahoma. 

Bv  .\.  .T.  Kraemer. 
2825— Coal  Min.-  Fatalities  in  Jidy.  1927.     By  W.  W.  Adams. 
2826— Consumpti..n  of  Explosives  in  July.  1927.     By  W.  W.  Adams. 
2827 — Sixteenth   Semi-Annnal   Motor  Ga.soline  Survey.     By  E.  C.  Lane. 

D.  J.  Condit.  and  C.  S.  Luce. 
2828 — The  Detection  of  !<ulphnr  in  Petroleum  and  Petroleum  Distillates. 

By  F.  W.  T<ane  atid  John  AL  Devine. 
2829 — Progress  of  Fu<l   I'conomy  at  Petroletim  Refineries  in  the  Ignited 

States.     By  C.  U.  Hopkins. 
28aO— Coal  Mine  Fatalities  in  August.  1927.     By  W.  W.  Adams. 
2831— Consumption  of  Explosives  in  August,  1927.     By  W.  W.  Adams. 

Information  Circulars: 

Circular  No.  00,''.0     Questions  and  .Vnswers  on  Bureau  of  Mines  Approvals  of 

Electrical  Equipment. 
Circular   No.  (Ui.'u      One  Hundred  .•ind  One  Questions  on  Electrical   Inspection 

In  and  About  Mines. 
Cin-ular   No.  (MM.'      Coal   .Mine   Safety   Organization. 
Cinnilar  No.  6046 — Wanted  :   More  IVtailed   Reports  on   lOlectrical  Accidents. 

By  I..  C.  Ilsley. 
Circular  No.  6047 — last  of  Permissible   Mining  Ek]uipment. 
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Circular  No.  6048 — Instructions    for     Sampling    Atmospheric    Dust    by     the 
Inipiuger  Method.     By  Aldon  H.  Emery. 
U.  S.  Coast  and  Geodetic  Survey  :  Progress  of  Seismological  Investigations  in  the 

United  States,  January  1,  192"),  to  June  30,  1927.     By  N.  H.  Heck. 
U.  S.  National  Museum:  Proceedings,  Vol.  72 — Heretofore  Undescribed  Meteoric 

Irons  from 

1.  Bolivia,  South  America. 

2.  West  Arkansas. 

3.  Seneca  Township,  Michigan. 
By  Geo.  P.  Merrill. 

Vol.  1 — The  Recently  Found  Iron  Meteorite  from  Oakley,  Idaho.  By  Geo.  P. 
Merrill. 

California  Academy  of  Science:  Proceedings,  4th  Series,  Vol.  14,  No.  19:  Paleon- 
tology of  the  Miocene  of  Lower  California.  By  Leo  Geo.  Hertlein  and  Harry 
Knight  Jordan. 

Connecticut  State  Geological  and  Natural  History  Survey :  Bulletin  39 — Guide  to 
the  Insects  of  Connecticut.  Part  V.  The  Odonata  or  Dragon  Flies  of  Con- 
necticut.    By  Philip  Garman. 

Idaho  Bureau  of  Mines  and  Geology  : 

Pamphlet    18.     Some    Miocene   and    Pleistocene    Drainage   Changes   in    North 

Idaho.     By  Alfred  H.  Anderson. 
Pamphlet  21."    The  Vienna  District.  Blaine  Co.,  Idaho.    By  Clyde  T.  Ross. 
Pamphlet  22.     Ore  Deposits  in  Tertiary  Lava  in  the  Salmon  River  Mountains, 

Idaho,     r.y  Clyde  P.  Ro.ss. 
Pamphlet  24.     Undcrgiound    Water   Resources  in   the   Vicinity   of  Oro  Vino, 

Idaho,  and  Lapwai,  Idaho.     By  Virgil  P.  D.  Kirkham. 
Illinois  Department  of  Registration  and  Education,  Division  of  the  State  Geologi- 
cal Survey  :  Petroleum  No.  11.     Recent  Developments  in  the  Vicinity  of  Jack- 
sonvUle.     By  Alfred  H.  Bell. 
Petroleum  No.  12. 

Kentucky  Geological  Survey  : 

Geology  of  the  Island  Creek  Oil  Pool.     By  Willard  Rouse  Jillson. 
Geology  of  the  Oil  Shales  of  Eastern  United  States.     By  Willard  Rouse  Jillson. 
Geology  of  the  Pennyroyal.     A  Study  of  the  Influence  of  Geology  and  physiog- 
raphy  upon   the   Industry,   Commerce   and   Life   of   the   People.     By   Carl 
Ortwin  Sauer. 
North   Carolina    Department   of   Conservation    and    Development:    Conservation 

Laws  of  North  Carolina,  July,  1927. 
Oklahoma  Geological  Survey :  Bulletin  35.     Index   to  the  Stratigraphy  of  Okla- 
homa.    By  Chas.  N.  Gould. 

San  Diego  Society  of  Natur.il  History  : 

Vol.    II,  No.  1.     A  Preliminary  List  of  the  Hemipters  of  San  Diego  County. 
By  E.  P.  Van  D.izee. 
No.  2.     The  Variation  Exhibited  by  Ancistrodon  halys  (Pallas).    By 
Jo.seph  C.  Thompson. 

Palaeozoic  Crustacea.     By  Anthony  Wayne  Vogdes. 


Part      I — ^Bibliography  of  Palaeozoic  Crustacea. 
Part    II — liist  of  the  Genera  and  Subgenera  of  the  Trilobita. 
Part  III — Historical     Summary    of    the    Ordovician    Genus 
Cybele  Loven.     By  Anthony  Wayne  Vogdes. 


No.  3.     The  New  Goomefridae  from   San  Diego  County,  California. 

By  William  S.  Wright. 
No.  4.     Foraminifera   from   the  Eocene  near  San  Diego,  California. 

Bv  Joseph  A.  Cushman  and  Marcus  A.  Hanna. 
No.  f). 
No.  G.     T>nte  Tertiary  and  Qiiatein.'iry  Elphidiums  of  the  West  Coast. 

North  America.    By  Joseph  A.  Cushman  and  U.  S.  Grant. 

IV. 
No.  7. 


No. 

3. 

Vol. 

Ill, 

No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

Vol. 

IV, 

No. 

1. 

Vol. 

V, 

No. 

1. 

No. 

2. 
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i;i  rnicr  ok  stati:  mim:i;.m,<»(;ist. 


South  l):iki>t4i  Schuol  of  Miiu-s:  Knllttiii  15 — TLo  Tt-rtiiiry  Miin-ralizjition  of  the 

XortluTu  Hhi.k  Hills.     By  Jos.  V.  (•.umolly. 
Nirginiii  Statf  Chiiinbcr  of  Commcrrc :   Minorals  of  Virginia,  Thvir  Appcaraucc 

and  Uses.     Doeunicut  No.  1, 
Wisconsin  (icologitiil  and  .Natural  History  Survey:  \\A.  CS,  Soil  Series  No.  4l>. 

Soil  of  Wisconsin.     Ily  A.  U.  Wliitson. 

Argentina  Ministerio  de  Agricultura  de  la  Naeion : 

I'nhlieacion    No.    2!K       Production    de    I'etroleo,    en    la     Uepulilica     .\rgentina 

durante  el  A  no  I'.CJti. 
I'ulilifacion  No.  lil.     I.as   Minas   del    Frailo   y    Sierra   de   Zapata,      lly    Sven 

Wassniaii. 
I'ublicaciou  No.  'A2.     Los  Estratos  eon  Dinosaurios  y  su  Te<'ho. 
rublicacion   No.  ;i.'5.     Uesultados   de    un    \'iaj«'   de    Kstudios   (leologictis   en   los 

Territorios  del  Kio  Negro  y  del  Chubuit.     I'.y  Hiranio  Wickniaim. 
I'ublioaciou   No.  .'iO.     Sobro  las   Minns   de   Kstano   in    la    Ivigion   dd    I'raile  y 

Sierra  de  Zapata.     Hy  N.  A.  Lannefors. 
Barcelona  Heal  Afadeinia  de  Cieneias  y  Artes: 

Meniorias  de  la  \'>\.  XX,  Num.  J>.     Metodos  Alonernos  de  Alejora  >   (tbti-nsion 

de  Variedades  de  Plantas. 
Vol.  XX,  Num.  (5.     Las   Kxploraciones  Ar<|ueoK»gicas  en   ("reta  e   Interes  <le 

los  Ultinio.s  I)esrnbrimienti>s. 
Summario.  Vol.  V,  Num.  4. 
Vol.  XX,  Num.  2.     El  I'rincijiio  de  Contradifcion  en  la  (l<'omefria  no  Euelidea 

y  en  el  Principio  <le  Kelatividad.     l\\   I).  .lose  Toiis  y  Pi.-iggi. 
Vol.  XX,   Num.  ."i.     ilonografia  de  los  Romb.vlidos  de  l;is  Islas  Canarias.     liy 

I>r.  D.  Elias  Santos  AbriMi. 
Vol.  XX,  X^um.  4.     F,a   Flora  de  las  Pitiusas  y  sus  Afinidndcs  con  la  de  la 

Peninsula  Ibericii. 

Canada  Department  of  Mines: 

Abrasives  Products  of  Canada,  Te<hiiology  and  Api)lication,  Part  I.     Siliceous 

Abrasives.     By  V.  L.  Eardley-Wilmot. 
Use  of  Alberta  Bituminous  Sands  for  Surfacing  of  Highways.     By  S.  C.  Ells. 
Memoir  ir)2.     St.    Urbain    Area,    Charlevoix    District,    Quebec.      By    J.    B. 

Mawdsley. 
Memoir  l.M.     Mino  Coal  Basin.  New  lirunswick.     By  W.  S.  Dyer. 
Summary  Report.  in2r».  Part  C. 
Summary  Reixirt,  11)20,  Part  B. 

Preliminary   Report   on   the   Limestones   of  Quebec  and   Ontario.     By   M.    V. 
Goudge. 
Canadian  Institute  of  Mining  and  Metallurgy:   Bulletin  No.  184.     Official  Pro- 
gramme of  the  Second  Biennial  Empire  Alining  and  Metallurgical  Congress, 
Aug.  22  to  Seiit.  2.S.  1!>27. 
Canadian  Mining  and  Metallurgical  Itulletin  No.  I.H.'. 

Bulletin  No.  180. 
England  and  Wales,  I)epartm<>nt  of  Scientifi*'  and  Industrial  Research,  Memoirs 
of:  The  (leology  of  the  Southem  Part  of  the  South  StalTordshirc  Coal  Fi.ld. 
By  TanK>t  H.  Whiteheiol  and  T.  Easfwofxl. 
(Ireat  Britain  (Jeological  Survey  .-ind  Museum  of  Practical  Ceologj',  Summary  of 
Progress  of,  for  year  of  ]!t2rj. 

The  C.eology  of  the  South   Wales  Coal   Field.     Part  II.  Abergavenny.   S i..l 

Division,  1!>27.     By  Aubrey  Sirhan  and  Walcot  Cibson. 
The  Geology  of  the  Country  Around  Ipswich.     By  P.  (J.  II.  Boswell. 
The  Geology  of  the  Country  Around   Wrexham.     By   C.   B.   Wedd.   B.   i<niilli 
and  L.  .1.  Wills. 
M.anchuria  Geological  and  Mining  Review,  No.  OS. 

Mexico  Secrefaria  de  Industria.  Comnu-rrio  y  Travnjo.     Boletin   Minero,  Tomo 
XXIV,  Numero  1. 

Boletin  del   Petroleo,  Vol.  XXIII.  Num.  6. 
Vol.   XXIII,  Num.  4. 
New  South  Wales:  ,\nnu:il  Re|K.rl  of  the  Department  of  Mines,  for  the  year  1020. 
Ontario  Department  of  Mines: 

Bidlefin  01.     Mineral  PpKluction  of  (Ontario.  .lanunry  to  .Tune.  1027. 
Bulletin  25.     List  of  Publicjitions.   including  Reports  Vols.  1  to  ST),   IROl   to 
lf>26.     Al.so  Maps  nnd  Btilletins 
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.■»r»th  Amnutl    lioixnt,   I'aits  4,  5  aud  0.     Kocounaissance  from   Uod   r^akc  t<> 
Favourable  Lake,  District  of  Patricia.     By  G.  Vibcit  Douglas. 
Parts  1,  2  and  ;5. 
I'liilippine  .lourual  of  Science,  Vol.  33,  No.  .".,  July,  1927. 

Xo.  4,  AuRu.st,  1927. 
(Queensland  Undersecretary  of  Mines,  Annual  Ileport  for  the  year  1!)2(!. 
(Queensland.  Koval  Society  of.  Proceedings  of,  1925,  \'ol.  37. 

Vol.  38.  1926. 
liio  de  Janeiro,  lioletin  do  ^Ius«hi  National  do, 
Vol.    II,  No.  G. 
Vol.  Ill,  No.  1. 
Scotland  (Jc'ological  Survey:  Memoirs.     The  Oil  Shales  of  the  Lothians. 
South  Australia,  Transactions  and  I'roceedings  of,   \o\.  !>. 

Transvaal   Chamber  of  Klines,   192(J.     The   Wage  Position  of  the   Witwalcrsrand 
(lold  Mine. 
37th  Annual  Report  for  the  year  192G. 
Victoria   (ieologic-al   Survey,   Department  of  Mines :   Bulletins  of  the  (icological 
Survey  149.     Some  Mines  of  Maldon.     By  J.  J.  Caldwell,  H.  S.  Whitelaw  and 
D.  J.  Mahoncy. 

\Vcstern  Australia  Geological  Survey : 

Bulletin  S5.     The  Geological  Reconnaissance  of  Part  of  the  Ashburton  Drain- 
age Basin,   with  Notes  on   the  Country   Southwards  to   Meekatharra.     By 
H.  W.  D.  Talbot. 
Bulletin  93.     The  Geology  of  Portions  of  the  Kimberley  Division,  with  Special 
Reference    to    the    Kitzroy    Basin    and*  the    Possibilities   of    Occurrence   of 
Mineral  Oil.     By  T.  Blatchford. 
Bulletin  87.     A  (ieological  Reconnaissance  in  the  Central  and  Eastern  Divi- 
sions.    By  H.  W.  D.  Talbot. 
American  Mineralogi-s't,  Journal  of  the  Mineralogical  Society  of  America,  Vol.  12, 

No.  10,  Oct.  1927. 
Economic  Geology,  Vol.  22,  No.  6,  September-October,  1927. 
Engineers  Societv  of  Western  Pennsvlvania.  Proceedings  of; 
A'ol.  43,  No.  5. 
Vol.  43,  No.  4. 
Institution  of  Mining  and  Metallurgy,  Transactions  of,  35th  Session,  192r>^-192G, 
Vol.  35. 

Bulletin  275,  September,  1927. 
Smithsonian  Institution,  Annual  Report  of,  192G. 
Western  Societv  of  Engineers,  .Tournal  of,  September,  1927. 
Vol.  32,  No.  8. 
Vol.  32,  No.  6,  Part  II. 

Maps. 

Topographic  Maps: 

New  Martinsville,  W.  Va.-Ohio. 
Holbrook,  W.  Va. 
Pinckneyville.  111. 
Roodhouse.  111. 
Weston,  W.  Va. 
Parsons,  W.  Va. 
Ivanhoe,  California. 
(Jriggsvillo,  111. 
Draper,  Va.-N.  C. 

Current  Magazines  on   File. 

For  the  convenience  of  persons   wishing  to  consult  the   technical 
magazines  in  the  reading  room,  a  list  of  those  on  file  is  appended: 

American  Petroleum  Institute,  New  York. 
Architect  and   Engineer,  Sati   Francisco. 
Arizona  Mining  Journal,  Phoenix,  Arizona. 
Asbestos,  Philadelphia,  Pennsylvania. 
Brick  and  Clay  Record,  Chicago. 
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Bulletin,  Union  Oil  Co..  Los  Angeles. 

California  Journal  of  Development,  San  Francisco. 

Cemeut,  Mill  and  Quarry,  Chicago,  Illinois. 

Cheinical-Kniriiirerinj:  and   Mining;  Ki-view,  Melbourne,  Australia. 

EnsineerinK  and  Mining  Journal.  New  York. 

Explosives  Engineer,  Wilmington,  Del. 

Financial  Insurance  News,  Los  Angeles,  California. 

(Jrapliite,  Jersey  City. 

Journal  of  Electricity  and  Western  Industry,  San  Francisco. 

MetallurRicnl  and  Chemical  Engineering,  New  York. 

Mine  and  Quarry,  Chicago. 

Mining  and  Engineering  Record,  Vancouver,  B.  C. 

Mining  and  Oil  Bulletin.  Ixw  Angeles. 

Oil  Age,  Ix)s  Angeles. 

Oil   and   (Jas  Journal,  Tnlsa.  Oklahoma. 

Oil  and  Gas  News,  Kansas  City. 

Oil   News,  Galesburg,   Illinois. 

Oildom,   New   York. 

Oil.  Paint  and  Drug  Reporter,  New  York. 

Oil  Trade  Journal,  New  York. 

Oil  Weekly,  IIoustOH,  Texas. 

Petroleum  Age,  New  York. 

Petroleum    Record,   Ixis  Angeles. 

Petroleum  World,  Ix>s  Angeles. 

Queensland  (lovcrnment  Mining  Journal,  Brisbane,  .Australia. 

Rock  Products,  Chicago,   Illinois.  ' 

Safety  Nen^!,  Industrial  Accident  Commission,  San  Francisco. 

Salt  I>ake  .Mining  Review,  Salt  I>ake  City,  Utah. 

Southwest  Builder  and  Contractor,  Ixw  Angeles 

Standard  Oil   Bulletin,  San   Francisco. 

Stone,  New  York. 

The  Record,  Associated  Oil  Company,  San   Francisco. 

Through  the  Ages,  Baltimore. 


Newspapers. 

The  following  papers  are  received  and  kept  on  file  in  tlic  lilirjirv 

•Amador  Dispatch.  Jackson.   Cal. 

Arkansas  Oil  and  Mineral  News,  Hot  Springs  National  Park   (.Xrkansns) 

Barstow  Printer.  Barstow,  Cal. 

BIythe  Herald,  BIythe.  Cal. 

Bridgeport   Chronicle-Union,   Bridgeport,   Mono   Co.,   Cal 

Calaveras  Prospect,  San  Andreas,  Cal. 

California  Oil   World,   Los  .\ngeles,  Cal. 

Cloverdale  Reveille,  Cloverdale,  Cal. 

Colusa  Daily  Sun,  Colusa,  Cal. 

Daily  Commercial  News,  San  Francisco,  Cal. 

Daily  Midway  Driller.  Taft,  Cal. 

Del  Norte  Triplicate,  Crescent  City,  Cal. 

Exeter  Sun,  Exeter.  Cal. 

Gateway   Gazette,   Beaumont.   Cal. 

Goldfield  News,  Goldfield.  Nevada. 

Guerneville  Times,  Guemeville,  Cal. 

Healdsburg  Enterprise.  Healdsburg,  Cal. 

Humboldt  Standard.  Eureka,  Cal. 

Inyo  Independent,  Independence,  Cal. 

Inyo  Register,  Bishop,  Cal. 

lone  Valley  Echo,  lone,  Cal. 

I>ake  County  Bee.   I^akeport,  Csl. 

Mining  niid   Fin.Tnrial   Record.  Denver.  Colo. 

Mining  Topics,  .San  FranciKCO,  Cal. 

Mountain   Democrat,  Placerville,  Cal. 

Mouiitaiti    Messenger,  Downieville,  Cal. 

Nevada  Mining  Press,  Reno,  Nevada. 

Oatman  Mining  News,  Ostman,  Arizona. 
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Oiet'on  Observer,  (iraiiLs  Tass,  Oregon. 
Oroville  Daily  Register,  Oroville,  Cal. 
Petroleum  Reporter,  Taft,  Cal. 
Placer  Herald,  Auburn,  Cal. 
Plumas  Independent.  Quincy,  Cal. 
Plumas  National  Bulletin,  Quincy,  Cal. 
Randsburg  Times,  Randsburg,  Cal. 
San  Die^o  News,  San  Diego,  Cal. 
Shasta  Courier,  Redding,  Cal. 
Siskiyou  News,  Yreka,  Cal. 
Stockton  Record,  Stockton,  Cal. 
Tuolumne  Prospector.  Tuolumne.  Cal. 
Ventura  Daily  Post,  Ventura,  Cal. 
Weekly  Trinity  Journal,  Weaverville,  Cal. 
Western  Sentinel,  Etna  Mills,  Cal. 
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PRODUCERS  AND  CONSUMERS. 

The  producer  and  consumer  of  mineral  products  are  mutually 
dependent  upon  each  other  for  their  prosperity,  and  one  of  the  most 
direct  aids  rendered  by  the  Bureau  to  the  mining  industry  in  tiie  past 
has  been  that  of  bringing  producers  and  consumers  into  direct  touch 
with  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  i)roduccd  in  California  have  been  made  available  to  producers 
upon  re(iuest,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

"When  the  publication  of  Mining  in  Califxjrnia  was  on  a  monthly 
basis,  current  inquiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  (luarterly  publication  of  Mining  in  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  'Commercial  ^rin(M'al  Xoles. '  niid  sent  to  those  on  the  mailing  list  for 
]\ri\iNn  in  California. 
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EMPLOYMENT  SERVICE. 

Following  the  establishment  of  the  Mining  Division  branch  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefly  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  'positions  open'  are  received,  the 
names  and  addresses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Telephone  and  telegraphic  communications  are  also  given  immediate 
attention. 

Technical  men,  or  those  qualified  for  supervisory  positions,  and  vacan- 
cies of  like  nature,  only  are  registered,  as  no  attempt  will  be  made 
to  supply  common  mine  and  mill  labor. 

A  list  of  current  applications  for  positions  and  'positions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  address  corresponding  to  any  number  w'ill  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations may  be  filed  with  an  application,  but  copies  only  should  be 
sent  to  the  Division  of  I\rinos  and  !]\riniug,  to  avoid  possible  loss.  Kegis- 
t  rat  ion  cards  for  the  use  of  both  i)ros])ective  em])loyers  and  employees 
may  bo  obtained  U])on  re(|uest,  and  a  cordial  invitation  is  ext(>nded  to 
the  industrv  to  make  free  use  of  the  facilities  afl'orded. 


POSITIONS   WANTED. 

~>^    ^'2     .Vssa.vcr-Arfnunt.-int.       l^iftlitccM     yiMrs"     oxpcrii'iifo,     .^^(^tll('^     F^ode     iiiiiics. 

Widiiwcr.     Hillary  open. 
.">!   1.'!     CluMnist.      Six    yeiir.s'    experi<Mic<>.      Ak''   -•">•      Siiijflo.      Kcfcrenws.      Salary 

^vant(•(l.  .1!140-.i;i.'5(). 
."»1-14     Draftsman-Iu.struinciit  ^laii.     Twenty  yoar.s'  K»'n<'ral  cxiM-rioiico,  U.  II.,  oto. 

Salary  open, 
ni-iri     Flr)tation  Operator  or  Mill  Shift  lios.s.     Graduate  mining  eiigiiioor.     Soyon 

years  "cxin'rienre.     Ago  .■'>2.     Single.     References.     Salary  wanted,  $17.~>. 
."•IK!     Mine  Manager.     Uniyersity  graduate.    Twenty-fiye  years'  experience,  foreign 

and  domestic.     Age  44.     Married.     References.     Salary  wanted,  .$.3;jO-iP4.50 

I>er  month. 
.^1-17     Examinations,  Mine  Management.   Superintendent  or  Assayer.     Twenty-two 

years'    experience.      Read,    write    and    speak    Spanish    Hucntly.      Age    47. 

Married.     References.     Salary  open. 
."•1    IS     Siiryeying,    Mill    f'onstniction.    Mine    Superintendent.      Oyer    twenty    years' 

foreign    and    domestic    experience.     Speaks     Spanish     lluently.     Age    4r). 

Marrii'd.     Reference.     Salan*  open. 


PURUCATIONS.  1 

PUBLICATIONS  OP  THE  DIVISION  OP 
MINES  AND  MINING. 

During  the  past  forty-four  years,  in  carrying  out  the  provisions  of 
the  organic  act  creating  the  fornun-  California  State  Mining  liureau, 
there  have  been  published  many  reports,  bulletins  and  maps  which  go 
to  make  up  a  library  of  detailed  information  on  the  mineral  industr.y  oL' 
the  state,  a  large  part  of  which  could  not  l)e  duplicated  from  any  otliei- 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barelj' 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  tlie  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entii'ely 
exhausted. 

Copies  of  sueli  publications  are  available,  however,  in  tlie  office  of 
the  Division  of  oNIines  and  Mining,  in  the  Ferry  Building,  San  Fran- 
cisco; New  Orpheum  Building,  Los  Angeles;  Chamber  of  Commerce 
liuilding,  Sacramento;  Santa  ]\Iaria;  Santa  Paula;  Coalinga;  Taft; 
P)akersfield.  They  may  also  be  found  in  many  public,  private  and 
technical  libraries  in  California  and  other  states,  and  foreign  countries. 

A  catalog  of  all  publications  from  1880  to  1917,  giving  a  synopsis  of 
their  contents,  is  i.ssued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  above 
offices  and  enclosing  the  re(|uisite  amount  in  the  case  of  publications 
that  have  a  list  price.  Only  coin,  stamps  or  money  orders  should  be 
sent,  and  it  will  be  appreciated  if  remittance  is  made  in  this  manner 
rather  than  by  persoiud  check. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 

States.    Money  orders  should  be  made  payable  to  the  Divisioii  of  I\Iiii('s 
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1912,  430  pp.,  41  illustrations.  6  maps 

••Hiiiletin   No.  04.     Mineral  Production  for  1911,  by  E.  S.  Boaiicb.     49  pp. 

••Bulletin   No.  05.     Mineral  Production  for  1912,  by  E.  S.  Boalich.      64  pp...     

••Bulletin  No.  GO.     Mining  Laws  of  the  United  States  and  California.     1914, 

SO   pp. .... 

••Bulleiin    No.    07.      Minerals   of   California,    by    Arthur    S.    Eakle.      1914, 

220    pp.    

♦•Bulletin    No.    08.      Mineral    Production    for   1913,   with    County    Maps   and 

.MininK  Laws,  by  E.  S.  Boalich.     100  pp 

••Bulleiin    No.   09.     Petroleum    Industry  of  California,    with   Folio  of  Maps 

(18  by  22),  by  H.   P.  .McLaughlin  and  C.  A.   Waring.     1914,  519  pp., 

1,'i  illustrations,  83  figs.     [IS  plates  in  accompanying  folio.] 

••Bulletin    No.   70.     Mineral    Production    for    1914,   with   County   Maps  and 

Mining    Laws.     184    pp 

••Bulletin    No.    71.     Mineral    Production    for    191.'),    with   County    Maps   and 

Mining  Laws,  by  Waller  W.  Bradley.     193  pp..  4  illustrations 

Bulletin  No.  72.     The  Geologic  Formations  of  California,  by  .lames  Perrin 

Smith.      1910,    47    pp j $0.25 

•♦KeconuMi.'j.'iance  (leoloKic  Map   (of  which  Bulletin  72  is  explanatory),  in  2."J 

color.*;.      Scale:   1    inch    —    12   miles.      .Mouuti'd 

••Bulletin  No.  73.  First  .\nnual  Report  of  the  State  Oil  and  Gas  Super- 
visor of  California,  for  the  fiscal  year  1915-10,  by  R.  P.  McLaughlin. 

278  pp.,  20  illustrations 

Bullfiin  No.  74.     Mineral   Production  of  California  in  1916,  with  County 

Maps,  by  Walter  W.  Bradley.     179  pp.,  12  illustrations Free 

••Bulleiin  No.  75.     United  States  and  California  Mining  Laws,  1917.    115  pp., 

paper 

Bulletin   No.  70.     Manganese  and  Chromium  in  California,  by  Walter  W. 

I'radlcy,    Emile    Iluguenin.    C.    A.    lyogan,    W.    B.    Tucker    and    C.    A. 

Waring,  1918.    248  pp.,  51  illustrations,  5  maps,  paper .50 

Bulletin    No.    77.     Catalogue   of    Publications   of    California    State    Mining 

Bureau,  lSSO-1917,  by  E.  .S.  Boalich.     44  pp.,  paper Free 

Bulleiin    No.   78.     Quicksilver   Resources  of  California,  with   a   Section  on 

.Metallurgy  and  Ore-Dressing,  by   Walter  W.  Bradley,  1918.     380  pp., 

77  pliotocraphs  and  42  plates   (colored  and  line  cuts),  cloth 1.50 

Bulletin   No.  79.     Ma^nesite    in    California,    by    Walter    W.    Bradley.    1925, 

147   pp..  <>2  photographs,   11    line  cuts  and   maps,  cloth 1.00 

Bulletin    No.    80.     Tungsten,    Molybdenum    and    Vanadium    in    California. 

(In    preparation.)    

Bulletin   No.  81.     Foothill  Copper  Belt  of  California.     (In  preparation.) 

••Bulletin  No.  82.  Second  Annual  Report  of  the  State  Oil  and  Gas  Super- 
visor, for  the  fiscal  year  1916-1917,  by  R.  P.  McLaughlin,  1918.    412  pp.. 

.'{1    illustrations,   cloth 

Bulletin    No.   S.'5.     California    Mineral    Production    for    1917,   with    Cotinty 

Maps,  by   Waller   W.   Bradley.      179  pp.,  paper F'rec 

••Bulletin  No.  84.  Third  Annual  Report  of  the  State  Oil  and  Gas  Super- 
visor,   for    the    fi.ical    year    1917-1918,    by    R.    P.    McI.dUKhlin.    1918. 

017   pp.,  28  illustrations,   cloth 

••Bulb'lin  No.  S."i.     Platinum  and  Allied  Metals  in  Cnlifornia.  by  C.  A.  TyOgan, 

1919.     10  photographs.  4  plates,  120  pp..  paper 

BulUiin    .\o.    Mi.     California    Mineral    Prciduction    for    1918,    with    County 

Maps,  by  Waller  W.  Bradley,   1919.     212  pp..  pni>er _.     Free 

••Bulliiin    No.   S7.     ConiniTciiil   .Minerals  of  California,   with    notes  on   their 

u.ses.    (listribiitinn,    jiroperlies.    ores,    field    tests,    and    preparation    for 

market,  by  W.  O.  Castello.  1920.     124  pp..  paper 
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Bulletin    No.   SS.     California    Mineral    Production    for   1919,    with    County 

Maps,  by  Walter  W.  Rradley.  1920.     204  pp..  paper Free 

^♦Bulletin  No.  89.     Petroleum  Resources  of  California,  with  Special  Reference 

to   Unproved   Areas,   by   Lawrence  Vander  Leek,   1921.      12  figures,  6 

photographs,  6  maps  in  pocket,  186  pp.,  cloth 

Bulletin    No.   90.     California    Mineral    Production    for   1920,    with    County 

Maps,  by  Walter  W.  Bradley,  1921.     218  pp.,  paper Free 

Bulletin  No.  91.     Minerals  of  California,  by  Arthur  S.  Eakle,  1923,  328  pp., 

cloth    .$1.00 

Bulletin  No.  92.     Gold  Placers  of  California,  by  Chas.  S.  Haley,  1923.    167 

pp.,  36  photographs  and  7  plates  (colored  and  line  cuts,  also  geologic 

map),  cloth lfi*> 

Extra  copies  of  the  Geologic  Map   (in  4  colors) 1 .50 

Bulletin   No.  9.'?.     California  Mineral  Production  for  1922,  by  Walter  W. 

Bradley,  1923,  188  pp.,  paper Free 

Bulletin   No.  94.     California  Mineral  Production  for  1923,  by  Walter  W. 

Bradley,    1924.    102    pp..    paper Free 

Bulletin  No.  95.     Geolojry  and  Ore  Dt^posits  of  the  Randsburg  Quadrangle, 

by    Carlton    T^.    Ilulin,   192.").     152   pp.,   49   photographs,    13   line  cuts, 

1    colored    geoiogic    map,    cloth 2.00 

Bulletin  No.  96.     California  Mineral  Production  for  1924,  by  Walter  W. 

Bradley,  1025.     173  pp.,  paper Free 

Bulletin  No.  97.     California  Mineral  Production  for  1925,  by  Walter  W. 

Bradley,   1926.     172   pp.,   paper Free 

Bulletin  No.  100.     California  Mineral  Production  for  1926,  by  Walter  W. 
Bradley,  1927.     174  pp.,  paper Free 

PRELIMINARY    REPORTS. 
Asterisks   (*•)   indicate  the  publication  is  out  of  print. 
♦♦Preliminary  Report  No.  1.     Notes  on  Damage  by  Water  in  California  Oil 

Fields,  December,  1913.     By  R.  P.  McLaughlin.     4  pp 

•♦Preliminary  Report  No.  2.     Notes  on  Damage  by  Water  in  California  Oil 

Fields,  March,  1914.     By  R.  P.  McLaughlin.     4  pp 

Preliminary   Report   No.  3.     JIanganeso  and   Chromium,  1917.     By    E.   S. 

Boalich.     32  pp Free 

Preliminary    Report    No.    4.     Tungsten,    Molybdenum    and    Vanadium.     By 

E.  S.  Boalich  and  W.  O.  Castello,  191S.     34  pp.     Paper Free 

Preliminary  Report  No.  5.     Antimony,  Graphite,  Nickel,  Potash,  Strontium 

and  Tin.    By  E.  S.  Boalich  and  W.  O.  Castello,  1918.    44  pp.    Papcv  ._     Free 
♦♦Preliminary  Report  No.  6.     A  Review  of  Mining  in  California  During  191J. 

Fletcher  Hamilton,  1920.     43  pp.     Paper 

♦♦Preliminary  Report  No.  7.  The  Clay  Industry  in  California.  By  E.  S. 
Boalich,  W.  O.  Castello,  E.  Iluguenin,  C.  A.  Logan,  and  W.  B.  Tucker, 

1920.     102  pp.     24  illustrations.     Paper 

♦•Preliminary  Report  No.  S.  A  Review  of  Mining  in  Califoinia  During 
1021,  with  Notes  on  the  Outlook  for  1922.  Fletcher  Hamilton,  1922. 
68  pp.     Paper 

MISCELLANEOUS    PUBLICATIONS. 

Asterl.sks  (••)   Indicate  ttie  publication  is  out  of  print. 

•♦First  Annual  Catalogue  of  the  State  Museum  of  California,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  during  the  year  ending  April  16, 
1881.     3.")0   pp 

♦♦Catalogue  of  books,  maps,  lithographs,  photographs,  etc.,  in  the  library  of 

the  State  Mining  Bureau  at  San  Francisco,  May  I."),  18S4.     19  pp 

♦♦Catalogue  of  the  Slate  .Museum  of  California,  Volume  II,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  April  16,  1881,  to  May  5, 
18S4.     220  pp 

♦♦Catalogue  of  the  State  Museum  of  California,  Volume  III,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  May  1.^),  1884,  to  March  31, 
1887.      195   pp ___     
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•♦Catalogue  of  the  State  Museum  of  California,  Volume  IV,  heing  the  collec- 
tion made  by  the  State  Mining  Bureau  from  March  30,  1887,  to  August 
*J0.    IStK).      2<;i    p|) 

♦•Catalogue  of  the  Library  of  the  California  State  Mining  Bureau,  September 

1,  1892.     1-19  pp 

••Catalogue  of  West  North  American  and  Many  Foreign  Shells  with  Their 
Geographical  Ranges,  by  J.  G.  Cooper.  Printed  for  the  State  Mining 
Bureau.  April,  1894. __-_ 

••Heport  of  the  Board  of  Trustees  for  the  four  years  ending  September,  1900. 

l."i    pp.       Pajter 

Bulletin.      Reconnaissance    of    the    Colorado    Desert    Mining    District.      By 

Stei)lien  Bowers,  1901.     19  pp.     2  illustrations.     Paper Free 

Commercial    Mineral    Notes.      A    monthly    mimeographed    sheet,    beginning 

April.  1923 . Free 

MAPS. 

Register  of  Mines  With  Maps. 

Asterisks  (••)   Indicate  out  of  print. 

•♦Hogister  of  Mines,  with  Map,  .\niador  County 

♦•Rojister  of  Minos,  with   Map,  Butte  County 

•♦Regi.ster  of  Mines,  with  .Map,  Calaveras  County 

♦♦Register  of  Mines,   with  Map.   VA    Dorado    County 

•♦Register  of  Mines,  with   Map,   Inyo  County   

♦•Register  of  Mines,  with   Map,   Kern    County    

•♦Register  of  Miiieri,  with   Map,   I^ake  County 

•♦Rcsisinr  of  Mines,   with   Map,   Mariposa  County   

••Register  of  Mines,   with   Map,   Nevada  County 

•♦Register  of  Mines,   with  Map,   Placer  County   

••Register  of  Mines,  with  Map,  Plumas    County     

••Register  of  Mines,  with  Map,   San    Bernardino   County 

••Rfjisier  of  Mines,  with   Map.  San   Diego  County 

R.'gisler  of  Mines,  with   Map,   Santa    Barbara   County    (1906) $0.2.'i 

••Register  of  Mines,  with   .Ma|),  Shasta  County   

•♦Ifegistor  of  Mines,  with   -Map,   Sierra    County    

••Re;:ister  of  Mines,   with   Map,   Siskiyou   County   

••Register  of  Mines,   with  Map,  Trinity    County    

••Register  of  Mines,   with   Map,  Tuolumne   County    

Register  of  Mines,  with   Map,   Yuba    County    (190.')) .'2'> 

Register  of  Oil  WelLs.  with  Map,  Ivos  Angeles  City  (1906) .35 

OTHER    MAPS. 

Asterisks  (**)  Indicate  the  publication  Is  out  of  print. 

•*Map  of  California,  Showing  Mineral  Deposits  (50x00  in.) 

"•Maj)    of    Forest    Reserves    in    C:ilif<irnia 

••Mineral  and   Relief  Map  of  California 

••Map  of  F,l    Dorado  County,   Showing  Boundaries,   National   Forests 

••Map  of   Mndera  County,   Showing   Boundaries,  National   Forest.s 

••Map  of   Placer   County.    Showing   Boundaries,    National    Forests 

••Maj)  of  Shasta   County,   Showing   Boundaries,   National    Forests 

••Map  of  Sierra   County,  Showini:  Bf)undaries,   National    Forests 

••Map  of  Siskiyou  County,  Showing   Boundaries,   National   Forests 

••.Map  of  Tuolumne  County,   Showing  Boundaries,   National   Poorest* 

••Map  of  Mother    Lode    Resion 

••.Map  of  Desert    Region   of   Southern   California 

Map  of  Minaret    District,    Madera    County .20 

Map  of  Copper  Deposits  in  California .05 

••Map  of  f'nlaveras  County    

••Map  of  Plumns  County 

••.Map  of  Trinity   County   

••Map  of  Tuolumne  County 

Geological  Map  of  Inyo  County.    Scale  1  inch  equals  4  miles .00 
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Price 

Map  of  California  accompanying  Bulletin  No.  89,  showing  generalized  classi- 
fication  of   land   with   regard    to  oil   possibilities.     Map  only,    without 

Hnll.'tin    .i;().2;j 

♦♦Geological  Map  of  California,  1916.  Scale  1  inch  equals  12  miles.  As 
accurate  and  up-to-date  as  available  data  will  permit  as  regards  topog- 
raphy and  geography.  Shows  railroads,  highways,  post  oflBces  and  other 
towns.  First  geological  map  that  has  been  available;  since  1892,  and 
sliows  geology  of  entire  state  as  no  other  map  does.  Geological  details 
lithographed    in    23    colors.     Mounted 

Topographic   Map   of   Sierra    Nevada   Gold   Belt,   showing   distribution    of 
auriforoiis  gravels,   accompanying  Bulletin   No.  92    (also  sold  singly) 

In  4  colors .50 

OIL    FIELD    MAPS. 

These    maps    are    revised    from    time    to    time    as    development    work 
advances  and  ownerships  change. 

Miip  No.     1 — Sargent.    S:nit:i    Cl.na    County ..Id 

Map  No.     2 — Santa  Maria,  including  Cat  Canyon  and  Los  Alamos .75 

Map  No.     3 — Santa  Maria,  including  Casmalia  and  Lompoc .75 

Map  No.     4 — Whittier-Fullerton.    including    Olinda,    Brea    Canyon,    Puente 

Hills.  East  Coyote  and  Richfield .75 

Map  No.     5 — Whittier-Fullerton,    including    Whittier,    West    Coyote,    and 

Montebello .75 

.Map  No.     G — Salt  Lake,  Los  Angeles  County .75 

Map  No.     7 — Sunset  and  San  Emido  and  Kern  County .75 

Map  No.     8 — South  Midway  and  Buena  Vista  Hills,  Kern  County .75 

Map  No.     9 — North  Midway  and  McKittrick,  Kern  County .75 

Map  No.   10 — Belridjre  and   McKittrick,  Kern  County .75 

Map  No.  11 — Lost  Hills  and  North  Belridge,  Kern  County .75 

>fap  No.  12 — Devils   Den,  Kern   County .75 

Map  No.  13 — Kern  River,  Kern  County .75 

Mnp  No.  14 — Coalinga,  Fresno  County 1.00 

.Map  No.  :r — Elk  Hills,  Kern  County .75 

Map  No.  16 — Ventura-Ojai,  Ventura  County .75 

Map  No.  17 — Santa  Paula-Sespe  Oil  Fields.  Ventura  County •    .75 

Map  No.  18— Piru-Simi-Newhall    Oil    Fields .75 

Map  No.  19 — Arroyo  Grande,  San  Luis  Obispo  County .75 

.Map  No.  20— Long   Beach    Oil    Field 1.2r) 

Map  No.  21 — Portion  of  District  4,  Showing  Boundaries  of  Oil  Fields,  Kern 

and   Kings  counties .75 

Map  No.  22 — Portion    of    District   3,    Showing    Oil    Fields,    Santa    Barbara 

County   .75 

Map  No.  23 — Portion    of    District    2,    Showing    Boundaries    of    Oil    Fields, 

Ventura  County .75 

Map  No.  24 — Portion  of  District  1,  Showing  Boundaries  of  Oil  Fields,  Los 

Angeles  and  Orange  counties .75 

Map  No.  2C — Huntington  Beach  Oil  Field .75 

Map  No.  27— Santa  Fe  Springs  Oil  Field .75 

Map  No.  28 — Torrance,  Los  Angeles  County .75 

Map  No.  29 — Dominguez,    Los    Angeles    County .75 

Map  No.  30 — Rosecrans,  l/os  Angeles  County .75 

Map  No.  31 — Inglewood,  Ix)s  Angeles  County .75 

Map  No.  32 — Seal  Beach.  I^os  Angeles  and  Orange  Counties .75 

DETERMINATION    OF    MINERAL    SAMPLES. 

Samples  (limited  to  three  at  one  time)  of  any  mineral  found  in  the  state  may  be 
sent  to  the  Division  of  Mines  and  .Mining  for  identification,  and  the  same  will  be 
classified  free  of  charge.  No  samph-s  will  be  determined  if  received  from  points  out- 
side the  state.  It  must  be  niiderstiMxl  tli:it  no  .assays,  or  (luantilative  determinations 
will  be  inaile.  Samples  should  be  in  lump  form  if  possible,  and  marked  iilalnly  with 
name  of  sender  on  outside  of  jiackage,  etc.  .\o  samples  will  be  received  uidess  delivery 
charges  are  prepaid.  .V  letter  should  accompany  sample,  giving  locality  where  mineral 
was  found  and  the  nature  of  the  infonnation  desired. 
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Acacia   mine 269 

Acme  Brick   Company 319 

C'oufiolidated  mine  et  al 18U 
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Acton  ciiromite  deposit 288 
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Adeline  mine  (sec  Katherine). 

Adirondaclvs,  occurrence  of  titaniferous  iron  in 311 

Administrative  Division 117,  223,  357,414 
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Alabama    mine   269 

Alameda  County,  oil  field  development  operations  in 214 

mine    254 
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analysis  of  water  from 17 

Transfer  and  Storage  Company 334 

Alli)riglit  mine 269 
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Alma    mine    186 

Al  Mono  mine 377 

Alpha  mine 186 

Alplii   mine 186 

Alpine   mine   186 

Blaster  Company  {see  Palmdale  gypsum  deposit). 

Alta  mine 269 
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County 131-202 
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Improvement    Company    ISO 

Kaolin   Company 14.'{ 

King  mine 180 

Marble  (pinrry 200 
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Star  mine ISO 

Amarcosa  croup  of  claims 317 

Americ.'Mi  B:ir  mine   (/tee  Shirley). 

.    IMac.T  County ' 2.%-l 
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Dredu'ing  Comrtanv  198,  201 

photograph  of  dredger  field  near  Lnneha  Pinna,  formerly  worked  hv_-   198 
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water  from   Alliambra   Springs 17 
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Anderson  mine 1S(» 
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Andy    Farrier    Diugins    mine 2ri4 

Anita  (I  Mining  Company IS" 

mine 1S(» 

Annie    Laurie    mine 2r»4 

Antimony  in  I-os  Angeles  County 2KS 

Antioch  Sand  Company 20.    XI 

idiotograph  of  sand  pit  of 2M 

A|)aelie  mine   ( xcr  .Miid  Canyon). 

Aragonile  in  Solano  County  (.icr  onyx  marble). 

.\rgonaiit  and  Sunset  mine 2ti!i 

mine 153-157.  1S(! 

|d)otogra|>h  of l."»2 

Mining  Company  (see  al.so  Plymouth  Consolidate<l  mine) l!t."i 

Arkose    [sec  sandstone). 

Armstrong  claim    (see  Mammoth  mine). 

.\rnold.   U..  cited 2ii 

Artesian   Springs   41)1 

Ashestos  ill   Amador  County l;{4 

ill   Contra    Costa   County (J 

ill   riacer    County 2.'t7 

.Vstoria  mine 1S7 

.\tlantic  mine ]S7 

Atlas   Fire  Hrick  Company .llii 

Mixed  Mortar  Company 'XU 

Atliilas   mine   2t>'.i 

.Viigiistine  mine  (nee  Carter). 

.\iiriferoiis  gravel  deposits  in  Placer  County,  geology  of 2(52  2ti.". 

-Viironi   mine    (me  jilso  .lose  Ciilcli) 1ST 

.\nstralia,  occiirn-ni-e  of   ilinenite  in .'ill 

mine o-.| 

.Vnstralinn  mine 1S7 

.\valoii  mine 2HU 

.\/.alea   mine " 2*50 

Aziila   mine . 1S7 

Aznrite   (jtrp  copper) . 

n.  H.  claim    (see  Clover  Patch). 

Itahi'ock  mine IST 

Itachman.   V.   S.   Patent,  citwl 307 

l5acon  and  Paeon  clay  deposit l,'{,"i 

Padger  mine 1R7 

Paker  Divide  mine 200 

ranch    . 209 

P..ild  Moniitain  mine 2<»1» 

Paldwiii    Park    plant 333.  342  .'{4. T 

pliotograpli  of . ;M1 

Piiliol  mine     „. 1S7 

Pallanl  mine ._    ■JS7 

Pnllimon'  mine  el   :il  20!* 

Pancrofl   ranch  2.K.1 

Paiiner  mine.  Mono  <'oiinty(  «i«>e  iiIho  Old  (ilory  group)  ■'!!•.". 

.   Placer  Coiinly 'Ji;;: 

Sjiring  4<»! 

Parher  sand   pit  l.'i.';   l.'tCi 

photogrnph  of  l.'M! 
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I'liinicll  .s;iinlsi< (iiarry    (xic  O'Sval).  rage 

IJiirtU'.v    Coiisolidjitcd   uiine iiUU 

l?.irt«ii  and  llorak,  cili'<l 305 

KaoK's    22-i 

in  Ii«)s  AnK«'les  County 318 

Halcliclor  mine   (sec  Willey). 

Kates  and  IJorland . 23 

Hath  district,  productiou  of  gold  at 262 

IJaiislnnan  doloniite  deposit 322 

KToui)  of  claims 2!K>-2!>7 

process 30S  30!» 

,   Will,  cited 2S)J)-313 

Hazacoo    mine 2.j4 

Hay  Slate  mine 187 

Hear  Kiver  and  Texas  Hill  Exteusiou  mines 2(>y 

Extension   mine   2()y 

.  hydraulic  j;ravels  of 93-101 

Hill,  C^ueen  (.'ity  and  Hutch  Flat  Canyon  mines 269 

mine    (sec  also  Hull   J{un) 269 

Tunnel  Company 270 

mine  (see  also  Nortli  Fork/ 269 

Heatrice  claim  et  al 173 

lie.-iulv   mine    (src  also  Canada    Hill   Mines) , 204 

Helcher.  HauKhuian,  American  Elect.  Chem.  Soc,  cited 30S 

HeJding   mine 187 

Hellc  Inion  mine 2.j4 

lielle  \'erne  mine : 270 

Hellevne     mine 254 

Hellwether  mine 187 

Helmoiit  mine 187 

Helvii  and  American  Eagle  mine 270 

I'.eUoir  mine 2."i4  . 

Hen  Franklin  mine; 270 

Henton  Hot   Spring 401-402 

Mining  and   Development  Company    (see  I'at  lleddy  mine). 

Herlrand   Kancli   Springs 402 

JJibliography  of  asbestos  in  Contra  Costa  County 7 

cement  in  Contra  Costa  County 12 

in    Solano   County 208 

chromitc  in  Solano  County 208 

clay  depf)sits   in   California 221-222 

in   Contra   Costa   County . 13 

in  Solano  County 205 

coal  deposits  in  Amador  County 148 

in  Contra  Costa  County 14 

in   Solano   County   208 

copper  in  Contra  Costa  County 15 

fuller's  earth  in  Contra  Cosia  County 208 

mineral   water  in   Solano  County 20}) 

n.-ilur.-il  gas  in  Solano  County 209 

onyx  marhle  in  Solano  County i 210 

petroleum    in    Contra    Costa    County 21 

in    Solano   County   211 

(piicksilver  in  Contra  Costa  County 21 

in    Solano   County 211 

sjill  in  Solano  County 212 

stone  indns(ry  in   Solano  County 212.213 

Hichowaky  :iml  Harlhan,  cited 305.  310 

proces.ses   ^. 309 

Hig  liar  mine 270 

I'.i'u  Consolidated  mine 254 

Hen    Mining   Comjiany 249 

Hlue    mine    '2rA 

Honan/.a  claim    (are  Mammoth  mine). 

Dipper  mine  et  al 264,270 

(Jnn   mine 90,  270 

Horn   mine  292 

•Iiihn    mine _   254 

Hii:   Oak   Tree    mine I I_IIIIII_  254 

Tine  coi)per   prospect 247 

Tujunga   plant .S33,  .335 

Higelow  mine  {see  Willey). 

Hlclo  mine 270 

ISimIni  .Spi'ings 328 
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llinls  t'lal 210 

Iti.sliui)  Cumiiiuuity  Guld  i'ruduceni  Minium  Couipuuy   (ace  Cuim  Diablu  miuu). 

IlllllL-      li.Vl 

liituiiiiiiuu.s   ri>c-k    224  li2C» 

l»lack    ('aii.vou    iiiino 2o-l 

Diaiuuiid   I'oal    uiine,  photograph  of 1 I'.i 

Hawk  iiiiiic  et  ul 249,  270 

,  I'latiT  Couuty 'J^A 

Hill    uiiiie    1S7 

Jack   mine   33-iJ4,  314  iH.'i 

photogruph  of  bead  fi-uiiie  and  ore  bius  of 34,314 

I^ake  spriiiKs 4tlli 

Aloiiiitaiii  copper  deposits ; 2}Sii 

( ).'ik     iiiiiK! 2.V1 

S|iiiiiisii   No.  U  mine 254 

Itljikf   IJrothers   Company 21-  'Si 

pilot ograith  of  quarry,   face  of 22 

ItliiKi  .Sjn-ings  Hill,  x)holugrapli  of 3'.HJ 

piiinire   di'posils 408- 4(M 

I'.liMMiiticld  Hydraulic  mine,  gravel  available  in 107-1  !<• 

pliiiiii};rapli    of    lOS 

I'lliii'   r.i'li  mini' 2.">4 

I'.inl   uniup  of  claiuui 377 

Canyon    mine 270 

Cliannt'l  mine 270 

Diamond  Materials  Company 3.'{4 

Kyt's  prospect 204,  270 

•lackci    mine 1S4   lN"i 

Jay     iiiiiii' 2">4 

Kakfs  mine ISI 

Kofk  Springs 20*.' 

Tent,   liydraulic  gravels  at 110-111 

Wing  and  Dewey  claims 237 

mine 2r»l 

Hob   Lewis   mine 27o 

liodie  mine    (sve  Standard  mine). 

IJogiis  Thnnder  mine 270 

Holes  placer  mine 204-205,  270 

pliotoKrapb  of 205 

liona   Fortniia   mine 1S7 

Itonanza  group  of  claims - 377 

III  ill!'    25ri 

IJomiif  Itcc  mine 1 255 

Hell    mine 25t! 

IJonslettc,  Jacob,  and  Robert  Easley 31 

I'.ootii     mine 25."> 

Kiver   mine   27o 

Horax  in  Los  Angeles  County 318-31SJ 

IJoro  n)ine 1S7 

ItorulT  group  of  claims   (tee  Needbam). 

Itoiilder    mine 255 

]toiii|uet   Canyon   deposits 2S,s 

<iuarry    3.'U 

I'.ow  Kidge  Development  Company 101 

Howeii   mine 27(* 

Hoyson  claim  ef  al 175 

Hradlev  and  (Snrdnermine 27(» 

.  Waller  W. ^ 11»-120,  223-225.  357.  368-362.  414-417 

,    ci(e<l    211 

Itriixil,  occurn-nce  of  ilnienite  in 311 

Hn-e    mine .. 2.55 

Hn-i-ce  and  Wheeler  mine  {$ee  also  Paraxon) 91.270 

Hrenanlis   mine ^ 1S7 

Itreslin  greeiisioiie  <|iinrry .'132 

Hrick  and  rlay  in   .Solano  County 204-2O5 

tile  in  Contra  Costa  C<mnty 7-     0 

Hridgeporl    travertine  «ieposit» 4<>5 

Itriglit    mine  1R7 

Hn>oklyn  iind  Olympia  mine 27o 

Itrooks    Island    (inarry 2.'i 

Itrxwii  mine   ( »rr  also  Hnose,  .Tose  (luloh  and  Park) 1H7 

Hrowiw.   J.    Uoss.   cIIihI ion.    170.  ISO 

Bmwning.  .Tohn  Wiley  and  Sons,  cited — 302,304 
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Bn»\viiite  jinnip  of  claims 377 

Brownlio  mine 211 

Bnicc  miiH' 18* 

Bnisli  Canyon  plant 333,  342 

,  pilotosraph  of  <niarry 342 

Bryant  Ki"oup  of  claims 297 

Buckeye  Hill,  liydranlic  gravels  at IIH' 

ifot    Springs 4(r2 

Biicknian  and  I'ritehard,  rutile  deposit  of 310 

Bnena  Vi^ita  claim   (see  Lyford  mine). 

coal  mine 14t>-147 

,  photograph  of 14U 

mine  (  src  also  Tizer) 2.Vi 

Builders  Crushed  Kock  Products  Company 334 

Bull  Hun  mine 145) 

,  North  Fork  and  Bear  Uivcr  mines 271 

Bullard's  Bar  dam,  photograph  of 4lj 

Bullion    mint' -~Kt 

Bulwer  mine   (see  Standard  mine). 

I'nnker  and  Nihill  mine 2."> 

Bunker  chromite  property 23S 

Hill.  Mayflower  and  Nevada  mines 1S7 

mine 157-1  r>S 

Burdick   Minerals  Conioration 2{KS-2!M),  TilO 

Burlington    mine    1S7 

Burner  mine 2."» 

Burns  mine 271 

Burt    mine 2."i 

Bush.  B.  I>. 40-43,  214-220.  346-351.  407-410 

Butte  mine 187 

Butts    mine 2.Vi 

Byrds  Flat  mine  (see  Iowa  Hill). 

Byrne  mine  (see  Irish). 

Byron  Hot  Springs 17-  IS 

,  analyses  of  water  from 18 

Caledonia   mine   1S7 

Calf  Pasture  mine li.Vi 

California  Art  Tile  Company 7 

Granite   Company   280 

(Jraphite  Company   (see  San  Franois«inito  Canyon). 

-Hawaiian  Development  Companj- 271.  277 

Mclntire  Mining  Company 175-17(5 

mine  et   al 1.S7 

.   Placer  County 2."i 

quarries  pumice  deposit ■  4(K-{ 

,   photograph  of 404 

Calipro<lucts   Company's   feldspar-silica   deposit 32J^ 

f'ambridge    mine    271 

Caminetti    .Vet    ,55 

Canada  Hill  mine 24J>.  271 

,   rutile  and   ilmenite  in 311 

,  titaniferr>us  in)n  ores  in 312 

Canadian  Department  of  Mines,  Mines  Branch,  cited 302,  304.  308,  311,312 

Canothiis    mine    271 

Canyon  Creek  mine 271 

Carhon-fre<'  titanium 302 

Can'y  mine 271 

C.irlile  clay  and  sand  deposit 136-1.37 

.   idiotograph  of ],H7 

Cjirmack    mine    265,  271 

Caniniiiez  Brick  and  Tile  Company 9 

Carrara  marble  (piarry 200 

Carlcr.   Wallace  &   Augustine  mine 255 

Carten'st-Devaux  imx-ess 307 

Casa  Diablo  Hi)t  Springs 402 

mine   376.  377-378 

Casco  mine IJ^S 

Cash   in   Dump  mine 255 

Caucasian  Consolidated  mfne 2  188 

Cedar  Creek  mine IIIIIII  271 

M   mine 271 
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Ct'iitfiiiiial  iiiiiK' 18H,  U4'.i 
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.  |ili<i(i);.'ra|ili  nf  (iiiarry  of '2'> 
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IiliotoKrajilis  of 15s,  HX\ 

Kuri-iia  Mining  Couipuuy   (see  also  Old  Eureka  und  South  Eureka  uiine8) 

17G-178.  1.S9,  ISM.  15M5 
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("craniif  liiduslry,  usl-  of  lilaiiiiiin  in 305 

('••ylon,  occnrrfiict'  of   iliiicnitf   in 311 

("lialcopyrile    (sic  copper). 

Clianipioii  group  of  niincH 2U2 

lllilH'    2."» 

I'orcflaiu   Company's  andalusite  deposit 400-401 

Cliiirlfstown   mine 37N 

ClicmiiiiK   iniiio 37N 

< 'iirroki'f    niiiM'    "J.Vi 

<  'liicauo    niiiic    2.V>,  'JTut 

racific  feldspar  and  silica  deposit 31i.*{-324 

< 'liicf  mine  ft  al. iJiS 

Chili   .lim    mine 18S 

Clilorine  meiiiods  of  preparing  titanium  oxide 307-3O.S 

Clirisieii  (|iiarry 2ri 

( 'liristmas  Hill   mine 2."t." 

Cliiomite   ill   Amador  County 131 

in   Coiilni   Costa   County 12 

in   Los   AiiKeles   County 2NS 

in   I'lacer  County 2ilS 

in   Solano   County    20N 

prop<'''t''*^  i"  I'liH'er  County,  table  of 2.3,s 

Chrysocolla    (««•<'  copiier). 

Ciiiysopiase  iu  Amador  County 1451 

Cilv    Hrick    Company 315t 

Clark    ami    Sons,    N 13,  13« 

phoiograpli  of  elay  storage  and  loading  sheds 142 

gravel    mine    IHN 

siiiul  pit   13(t 

photograph  of 137 

( 'lay  Corporation  of  California 2.3!>-241 

photograph  of  <-lay  pit  of 24<t 

clay  storage  hiiilding  and  grinding  plant  of 2.3!» 

in   Amaflor  County    134-144 

in   Contra   Costa   County   12-    !•''■ 

ill    lyos    Angeles    Coiintv 31'.i 

in    Placer  County 2:JS  24."i 

ill   Sjiiila  ('aialina   Island 3s 

in    ."soliino  County    { xrr  hrick). 
Cle.ir  Fiber  claim    (««•«•  Blue  Wing). 

Cleveland   jilacer  claim , litS 

Clinton  Consolidated  mine ISS 

CI. .ugh    mine 18S 

Clover  I'.iich.  (H.ld  lA.de,  B.  B.  and  Old  Hlory  grnupfi  of  claims 378  37!» 

Clyde  mine 188 

Coal  in  .\miHlor  County . 144   14S 

ill   Contra   Costa   County    _      1.3     14 

ill   riacer   County    245  24<I 

in    Solano   <'ounty    20N 

<'oast    Firehrirk   Compiiny   .    _    « M 

Cohall    in    I«os   .Viigeles  County         28-S 

<  'obbli's    (  nir  silica  ( . 

CofhngiT.  <"liimie  et    Induslrie.  iile<l 3«M.  307.  30K.  31(1 

Cogswell   group    ( xrr  Itaiighmaii   group). 
Coldwnter  group   ( nrr  Baiighmnn  group). 
Colemnnite    ( xrr  bonixl. 

Collins  mine 271 

C^ilonido  Fuel  and  Iron  Company -« >. _> >_..__» « « 312 

mine 188 

Columbia   mine   __. ._ '.  255 
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Coluiiibia    Steel   (%)ri>oralioii I'J 

Coluinbus   No.   ;>   mine IHo,  1S8 

Colusa  ('oiiiity,  oil  field  development  operations  in 214,  407 

Comanche  Mining  and  Iteduction  ('ompany ^ 391,  393-395 

pilotoKraidi  of  KerrieU  shaft  of 394 

of  portal  of  crosscut-tunnel  of 392 

Comet  mine 188 

Concrete  Materials  Company :. 334 

Condor  group    {sec  Hau!;liman  >;roup). 

titaniferoiis  iron  ore  dei>osit 297 

Coney  mine  (see  Zeila  mine). 

Conrad   mine 2")." 

Conroy  Kanch  placer  mine 379 

Consolidated  McNamara  mine 188 

Consumers  Kock  and  CJravcl  Company  {see  also  Cooperative  Building  Materials 

Company)    333,  334,  337 

Contention  mine 188 

Contra  Costa  County 2-  31 

asbestos  in   G 

bibliography  of  asbestos  in 7 

of  cement  in 12 

of  clay  in  13 

of  coal  in   14 

of  copper  in 15 

of  petroleum  in 21 

of  (luicksilver  in   21 

brick  and  tile  in 7-     9 

cement  in   9—  12 

chromite  in 12 

clay  in 12-  13 

coal  in , 13-  14 

copper  in 15 

crushed  rock  in 21-  20 

diatomaceous  earth   in   15 

geography  and  topography  of 2 

geology  of 6 

gravel  in 29 

introduction    2 

lime  and  limestone  in   15—  16 

manganese  in   16 

mineral  resources  of 6—  31 

water  in 16-  19 

nudding  sand  in 19 

peat    in    19 

pctndeura  in  19 

t|uicksiher   in   21 

sand    in    29 

stone  industry  in 21 

table  of  mineral  production  of 4 

Coonev   zinc   mine    395 

Cooper   mine   104. 188 

Cooperative  liuilding  Materials  Company 334 

Coplen  group  of  claims  (see  Tilsey). 

Copper  Bottom   mine    271 

Hill   mine   148 

in  Amador  County   148 

in  Contra  Costa   County 15 

in  Los  Ang<'les  County  288-291 

in   Afono   Cr>untv   370 

in  Placer  County 1 246  247 

prospects,  list  of.  in  Placer  County 247 

statistics   of    358 

Cosgrove.  James,  and  .Tohn  Ttossi.  limestone  and  marble  quarry  of 200 

Cosmopojitiin.  Dry  Creek.  Henry  Clay  mines 188 

Coulter  mine    ( srr  Peerless). 

Cowell  Portland  Cement  Company 9-  12 

Coy.  Owen  C,  cited 2 

Crammer  mine 185 

Crandal!  mine 255 

Crannis  mine  (nee  also  McKinney) 188 

Crater  Hill  mine 255 

Crater  mine    248 

6—56423 
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Cn)cker-l'resioii    iiuiiiKioie.se   iiro|K'rty 21H> 

Croesus  mid  St.  Murliii  iiiiiio 18.S 

Criisliy    mine    .^ 'l'r'\ 

Cn»\vii   mine   18.S 

I'dinI    mine ISS 

Cruslie«l  ruek  in  Contra  Costa  (.'ounty '1\ 

stone,  Knivel  and  sand  iu  Los  Angeles  Couuty 333-y4.'i 

Cruzan    piaeer  mine 2!»U 

('Mckoo  mine 2.V; 

Cuprite  (»fc  copper). 

Ihildouepi   mine '1T<\\ 

Dairy   Farm  mine 2-l(i 

I)am  mine 271 

Damascus  district,  prwhictiou  of  gold  iu 2(!l! 

mine 271 

J>amsite  on  North  Fork  of  Americun  Uiver,  pliotognipli  of «»<> 

Dane  and   .Mitchell   mine ISTi.  lS!t 

D.inicI    Welister   mine 2."»<> 

I>ardanelles  Consolidated  mine ' 271 

mine,   pmiluclion  of  j{«)ld  at 2»il 

1  >aveiipoii   Clipper  prospect 247 

silica  dcpiisit 2s."i 

Davidson  l{ri<*k  Company .*{!'.• 

l)a\vn  mine 2512  2'.t.". 

Daylon  mine 271 

l».iytoiiia  -No.  1  and  2 2'.i7 

Daytimian  grou])  (sec  Buughman  group). 

Dclil)    mine    2."i*> 

Del»ris.  restrai^iing  of . 07-  IIS 

Defender  Developmeut  Company VM\ 

mine 1(J4-1C5. 189 

Deliance  mine .'i7(» 

Deificsiieimer  mine.  pr<Kluc>tion  of  gold  in 2H1 

De  Knise  cliromile  iiropiTty 2.HS 

1  >e    .Maria    mine 2."><! 

Denver  Indic.-ilm-  uroiip .'il.' 

Mining  and  Milling  Company 288.  2S!l.;n.-. 

I>i-partm)-iii    of   Natural    Ile.sonn-es  Act 411— ll'« 

Dcpiii    Hill  mine.  ]iliiitogrii]>h  of •'»<' 

Devil's   IS.-isin   mine 271 

(Jate  mine 271 

Dewey    and    Stm-ker    mine -•"•<■• 

Dewey  claims  (.srr  Blue  Wing). 

( 'ohsiilidaled   mine 

Kriiup  of  mines 

mine    

De    Witt    deposit 

Diamond    Urick   Company 

Dialomareiius  earili  in  Contra  (\)8ta  County 

in  I.os  ,\n>:e|es  Ciiunty 

Dinceii    M.'irhle  Companv    i  »iv  Brid^ieport   travertine  d<-p<i>^ii^  I . 

District    IJep.iits  of  Mining   Kii-^'iiMi-rs 1    :{2.   1:M    21.'{.  22."i  :U: 

Division  of  .Minerals  and  Stati.slics 118-120.  224  2J.".    :•. 

Dixie  i^ue<-n  nnne 

Dog  Creek  piacerH 

Doiirman  d<'pi>sit 

Doliimiie  in  I.rt»s  Angeles  County , 

I>i>n    priispect     

1  Nirer    mill*'        

Doidile   Kagle  mine 

Donhle-O  Mining  Company 

Douglns  mine 

Dow  mine  

Dowling    mine    

Downs  mine 

Doyle  mine 

Dn><lKer  held  near  Lnnchn  IMnna,  pholognipli  "i 

Driscoll  .iiid   Michelson  claims .. 

Drnmejler.  A.,  awlieHtoN  He|Mt8it  of 

Drnmniond    mine    
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Dry  Cicck   iniiu;    (see  t'osiiioixililjiii ) .  I'ujjo 

Hill    iiiiiK- -dM 

I  >i  yiiiw  II   ( 'i>iis(»li<l;iU'(l   mine IS!) 

iMlllcilll    |VI(|s|t:ll-   (l(>l><isit »i2J4 

l>iiii(l<  rhuiK    iiiiiii!    . ."iT'J-IiSO 

l)iiiil.'i|i  (icposil USU 

1  Mirhiii    rock-criisliiiiK    lilniil -i-i'^ 

Diilcli  Flat    IJhic  Lead  iiiiiic 272 

("aiiytm  iiiiiic   ixrv  also  Itear  Kiver  Hill) 272 

(listiici,  K"1<1  pnKhiction  in 202 

,  liydraiilic  Kiiivcls  at SHi,  i)7 

])yi.'r    iiiiiio    272 

Djt's  and  tanning  industry,  use  of  titanium  in 3()4 

Ea;;k'  Har  mine 272 

mine 293 

,   riaeer  t'onnty 230 

Kasley.  UolxTt,  and  Jacob  Uonslette 31 

Kasi    Kni-cka  mine ISO 

Keystone  mine ISO 

Side  claim  and  East  Hide  No.  1  (see  Lyford  mine). 

Easton  miiu' 189 

El)ell)iiUi   mine ISO 

Kclilise  mine ISO 

El   ("entn.  mine 203 

El   Ceiiito  (|uarry.   Hutchinson  Company,  photograph  of 24,     20 

Elder  copper  inospei-t 247 

EI   Dorado  Krouji  of  claims 3S() 

mine ISO,  272 

Electrolysis,  si)on;;c  iron  and 3()S-.3<)0 

Elephant    hydraulic  mine 108-100 

Elephantine  mine ISO 

Elite  mine 272 

101i/,ai>i>th  mine 2.">(J 

Elkhorn  mine ISO 

Ellen    Dip    mine ; '2~>i'i 

Emma  ( "onsulidated  Mining  Company  (see  Parker  Mountain  minet. 

Employment    Service 1.30,  234.  371,427 

EiiKineerinf;  and  MiniuK  Journal,  cited 240.313 

Enoch    mine    180 

Enwood  Sand  and  liock  Company 284-2S"» 

Erie  mine  272 

Estey  miiH'  272 

Estimate  of  102(>  mineral  output   118-110 

I'lireka   Consolidated   Drift   MininK  Companv 272 

miiH' ISO 

,  Placer  County 2ril! 

mine 'jnCt 

European  tilaniferous  iron  ore  deposits 313 

Eustis  :ind  Perrin.  Mining  and  Metallurgy,  cited 308 

Evans  mine .' 180 

Everett.   }j..   manganes<>  i>roi)erty 201 

Everhart    Hrothei-s   property 2S4 

Evert  chromite  deposit 288 

Excelsior  mine 189.  2fir>.  200.272 

Experimental  pl:int  of  the  Titanium  Corporation 200 

Extension    mine   ISO 

Kairhanks.  II.  W..  citwl ir)4 

I'all  Uaviiii-  miin- 2'»4'i 

Falls    Cn-ck    mine 2r>0 

Fales   Hot    SpriiiRs 402 

Fairdl   mine ISO 

Fast  :ind  Nortwood  mine,  production  of  gold  in . 202 

Featlierstone  Tnsidalion  Company's  diatoinaceous  earth  deposit 310-320 

TA'deral    Drift    mine 272 

Feldsp.ir  jind  silica  in  I»s  Angele.s  County 322-32r» 

Ferinlale  Springs 18 

Fernier   mine   _     272 

F'rrro  .•illoys    I__^  '".301    .302 

.  nii-iallurgy  of .".(Ml 

-cii  rill  in- titanium .'{02 

-tit.tniuin.  •  nrhon-fn'e 302 

Fiddler's  (Jreeii  chromite  jiroperty 238 
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liidiii.  occiirrciue  ol'  iliiu'iiite  in _ 311 

Indian  liill  mint' 274 
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mine 14!) 

Iowa  Hill  and  Byrds  Flat  mines 274 

Divide  (listri<"t,  inoduction  of  gold  in 2G2 

.  Iiydraulic  gravels  at <SG-  !S.S 

mine 274 

Irish  and  Hyrne  mine 274 

Iiina  and  Weldon  mines , 1J)1 

mine 11)1 

Iron   lilossom  group  of  elaims 297 

in   Los   Angeles  Connly 21)5-313 

in   IMaeer  County 281 

.Mack    mine   21)7 

.Mountain    irroup    of    mines 21)7 

ore  in  Amador  County 11)1) 

Isaac  Newton  mine 11)1 

llalian  mine 191 

Italy,  occurrence  of  titanium  ores  in 311 

I\anlioe  mine 191 

.lack  Kobinson  mine 274 

.lackson  (Jate  mine 191 

Cold  Fields  Company 191 

.Milling  and  Milling  Company 191 

.lapaii.  occurrence  of  titanium  ore.s  in 311 

.larman.  Arthur 44-11(5 

.  cited 264 

.larvis  mine 274 

.leiiiiy  Lind  mine,  production  of  gold  at 262 

.Icic    bandy    mine 257 

.lohiistone.  Crosby  Lockwood  and  Son,  cited 302,  3(>4 

.lones  (|uarry    332 

.lose  Ciilcli  mine   (Brown.  Aurora  et  al.) 191 

•Inlia   iiiiiie 2.">7 

.lulian    mine    - 2.57 

•Inpiter  Consolidated  mine 275 

mine 191 

K  &  K  Brick  Company 319 

K  &  M   Pottery 319 

Kagel  Canyon  ^T.-iphite  deposit .325 

Kate   Cray   inine   101 

Kallierine  and  Adeline  mine 191 

Kelly   mine.   Amador  C^ounty 191 

.  riiK-er  County '. 275 

Kel.sey  mine •_ 31.5-316 

Kennedy  Ivxtension  mine 191 

mine 166-169,  191 

,  plioto>,'ra|>li  of 167 

Mining  and  Milling  Company 197 

Kentiick.   Silverado  and.  grouji  of  cl.iims    (srr  Rilverndo  mine). 

Kern  County,  oil  field  development  operations  in 40.  214   1215,  ."JIC  347.  407  40S 

Kcrrick  mine    ( nrr  Comanche  .Mining  and   Ueduction  Company  I. 

Keystone  mine ^ J 169-170.  191 

.Miiiiii};  Company  (see  also  South  Spring  Ilill  mine) 193,196 

Kimball   mine 1!)1 
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Krn;;cr  and  Vniighn  mine   (TiOts  55  and  .59) 192 

ni'ni-    ( St  r  Miin-ay  » . 

T..iboralory   ll'.i    1 1'O.  225  226.  .•',02.  41741s 

I..il)radorite   group    (xrc  Baiiu'linuin   uroup). 
ill  I.10S  Angeles  County   (sic  feldsparl. 
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Li'IiIkIi   mine   27r> 
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I..VV  .laim    (sri-  Wolf). 

Lewis  mine.  Roh 275 

Liberty  claim   (nee  Pittsburg-Liberty). 

Ilill  mine 95-  96 

.  photograph  of 94 

mill.'       258 

Library    121,  227,  3fW.  419 

liigliting  industry,  use  of  titanium  in 304 

T..ignite    (xre  coal). 

I.,imo  and  limestone  in  Contra  Costa  County 15 

in  Tx>s  Angeles  roiinty 328 

Limestone  and  marble  in  Amador  County 199-200 

In   (\intra   Costa   County   15 

JTi   Moii.>   Coiintv   401 

ill   Placer   County    2S1   2S2 

I.iiKoln  Clnv  Products  Company 243-245,  24.".  2ir, 

•  lav  deposit   of 24.'^   24.'. 

.-..ill  (l.'posil    of 24.^  21C, 

I.liot.igr.'iplis  of  clay  pit  of 241.21." 

C.>ns..lidated   mines    170  172.  Ut2 

I.iiulor  !iii(l  IIo<li.'es  cliromite  property 2.'?<; 

Liiidgren.  Wablemar.  cite<l 71.  SO.  100 

I.isb..n   mine 38.3 

List   of  copper  prospects .. 247 

I>l:icer  mines  in  Amador  County inS  190 

in  Pla.er  County     201    27!t 

<|iiart/,  mines  in   .Vmador  County 140  107 

in  Placer  County 247  200 

Little  .\mador  mine 192 

Itniiner   mine  _    2.58 

T?ear  manganese  prospect 282 

U  mine   (nrr  Polar  Star). 

<;iiii.'.'r    mine    I 2."»S 

Illinois  mine 192 

Sargent   mine 192 

l.ittlefield  mine 192 

l,iv    Oak    mine  _ 192.  2.%^.  275 

I,i\.'rnu.re  Pirebrick  Company ----. — — -  141 

Livingston   K.xk  and  Cravel  Company .3.3S 

Llewellyn   Iron  Comp;iny        318 

l.onfer  nill  claim 199 

Txxli'si.ine  group   (»rr  Banghmnn  Rfoup). 

t  iliiniferoiis   iron  ore  deposit __' 207 

Lofnilli    mine        . ._ .  27.% 

l/jg  Cabin  and  Sunrise  lt.hip  of  mines .  38.1  ."^Sl 

T.ogan.  C.  A.  1.  1.31-202.  235  280.373 

Lone  Star  mine .^OfS  .107 

Willow  gr««ii|i .    192 
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Loiijc  Reach  Brick  Company 31!) 

Sail    Company    329-330 

I.()s  Aiineles  Hrick  Company 319 
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antimony  in   288 

harvti's  in 318 

lu.rax  in 318-319 
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petroleum  and  natural  gas  in 318 

physiography  of 287 

salt  in   329-330 
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schist  and  greenstone  in 331-332 
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slate  roofing  material  in 33 

soapstone  and  talc  in 329 

stone  industry  in 330-345 

table  of  mineral  production  in 288 

titanium  in 299-313 

trachvte  in  332 

Field  Division 32-39,  213,  287-345,  374-^00 

Graphite  Comj.any    (see  Kngel  Canyon). 

Pressed  Prick  Company 319 

Tyost  Camp,  hydraulic  gravels  at 89 

mine 275 

Knii^'rant   mine 258 

Horse  mine 384 

Treasure   mine ,31fi 

Lowe.  E.  A. 121.  227,  363.419 

I^owell  and  California  Development  Company    (xec  Big  Horn  mine). 

Tyoyal   for  Loyal  Tx)de)  mine 192 

Ltu-ille  mine 192 

Lucky    Ceorge   mine    275 

Strike  mine  et  al. 192 

Strike  (Monr  Pros,  or  Pioneer)  mine 172 
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T.unduuist    mine    258 
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Lynn  mine 25.8 
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Mad  Canyon.  New  York  Bar.  Apache  mines 275 

Madera  Cniinly.  oil  field  development  operation.s  in 400 

Mailrona    sroun      _.    .. 192 

Magnesite   in    Placer  County   282-283 

Magnetic  Spring  Water  Company 328 

Maeuire  mine 275 

>Tahoney   mine   192 


444  INDEX 

Maliiclii(<-   (.■(»«•  rojiiifr  I .  I'.i;:"- 

MjiljikofT  liydriiiilif  luiiie,  i»liuloKrai»li  of Ills 

M.iIiiiIhmv    mini'    l»rtS 

.Maiiiiiiolli    Itiir  mine ^TH 

("<>iis<iliiliil<Ml  MiiH's  Comitaiiy   (nee  HoadliKlit  aud  Moiitv  Cristci.  als<i  Maiii- 
iiiotli   iiiirif  I . 

liliotoKi-apli  of  i>roiKTty  of iJ^2,  ;{M 

;.'riiiip  of  flaiiiis ^J*? 

iiiiiH".  Aniaclor  County 1<»1» 

..Mono  roiinty ;?7(;.  :{,s4-;js.-| 

.Miniii;:  < 'oinjciny    ( sn-  .Maininotli  iiiiii*>.  Mono  County). 
.Man;.'aiM-sf  Company  of  California    (.trc  Uuiiscr  and  IInb«'rty). 

in   Amador  County   UtKt  2(M 

in   Contra    Crwta    County Hi 

in    Los  Anyt'lcs  County m7-.'ns 

in    I'l.iccr  County 2S.'{ 

( >if  I'l-oduii-rs  Coinmittve 221 

.Manli.-iltan-.MicliiKan  mine 2~."i 

.Manulaiini  inu'    plants   in   Contra   Costa   County _',     :; 

Man/.anita  mine ;;iS 
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in    Solano   Connly    2(H) 

.Mines  in  Santa  Calalina   Island ,"■{.'{--  .'?!) 

.Milling;  KiiKii is,  disiiiet  nports  of l-»l).  lHl-2i:i,  23r»-345,  :{7:i  4(H; 

Minna    Kicca    niiiic    2."S 

Minnesota,  oecnn-ciice  of  tituiiifcrous  iron  ores  in .'{12 

Missouri    niiiic    27l> 

Milclu'll  iiiiiH'  (see  Dan<'). 

.   riat-er  Coiiiitv 2.')S 

Moar  Hrotliors  niiiu' 172.  I'.Ci 

Modoe   mine    VXi 

Mollie   or   Moliie    Stark    mine 2r)S 

Monitor  iniiio IDH 

Mohawk  initio 27(J 

Mohn  Mineral  Si)rin«:s 32S 

MohliiiK  saml  in  Contra  Costa  County If) 

Molylxiemiin  in  Los  An;;i'los  County 31S 

Mono  Basin  Warm  Springs 402 

County 374-4(M> 

andalnsite  in 400-101 

copper  in 376 

}:<'olo>;y  of 374-37(> 

Kold  in 37(5-301 

lead,  silver  and  zinc  in 301— 4(M) 

limcstono  in 401 

metals  in 37(>-400 

mineral  rosources  of 37(J 

si)riiius   in    401-403 

Mines  Company   (xee  Silverado  mine). 

noninetallic  niinerals   in 40O-4(M) 

pumice  and  volcanic  ash  in 403-404 

soda  and  salt  in 40.'> 

table  of  mineral  production  in 37(5 

travertine  in 405-40f5 

tuff  in 400 

mine    (see  Standard  mine). 

Mining    Company 303 

Monte  Christr)  (;old  mines 294 

Cristo  mine   (see  Headlight). 

de  On.  mine 103 

.Monterey  Countv.  oil  field  developnie)it  operations  in 41 

.Montericli.-ird    mine   103 

Monumental    mine 276 

Mr.o<ly    Kidne   mine ^ '_ 276 

Moonry  et   al..  <-lirysoprase  claims 140 

Moore   Ksltite.  James 147 

mine 173-175.103 

riacer    County 2."».S 

Moral!  spring 402 

Mor^'an   asbestos  claims 238 

(Jreen  and  Company 27R 

Morley  mine 193 

Morning  Star  Drift  mine   (see  Blue  Wing). 

mine 276 

Morris  sand  pit 31 

.  i>lioto(;rapli  of 30 

.Mother  Lode  in  .Vmarlor  County 140-153 

.   ])hotoi;raph   of 150 

Mining'  Cninpanv        18R 

Mt.  l>iablo  lievelopnieiil  Company 12 

Lime  .Marl  Comp.-iny 15 

I'oltery  and  I'tiving  Rri<k  Coiniiany 0 

(ileason  mine   (see  Kagle  mine). 
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Kiac  Oaasoladaied  miae 


LiQj 

rptiwc  Water  O— paay 

Taaad  aiae 
Mair  Taaad  CiwsalJdaud  Miac 
Marraj.  Vaas^a.  Kr«g«r  miae- 


Mascwm lia. 

XIataal  miae IK 

"XaxTVTs"  oa  tke  Mala  Taka,  |ifcul<%i  *V^  of 

N«tioaal  vscfc-cxaskias  plaai 

NaiiT«  Saa  aiac 

Nataral  cas  ia  Solaaa  Coaafx. 


RcBoarccs,  Depaitial  of  {»rr  oaikr  DcfiaitMmt ) . 
Bock  Prodacts  Caapaaj  <«rr  Joaes  qaanr). 
N«cessitT  ai^e  lw»  Pear  ^««). 

Nccdkaa  aad  Bacaff  Ciaap  «t  elauas 2l«^ 

Nevada  copper  nroapcct 247 

■iae  i«rr  Baakcr  HOI). 

N>Till  Miae IK 

>>w  Alhaaj  Biae IK. 

Alpia«  Orpsaa  Coamaaj  {ttr  Paladale  gjrptnm  deposit). 

Baeeamt  wae 27ti 

Basil  CoaBatidated  miae 2T6 

Badie   (Syadkate)   auie 3S6 

day  pic  plMtoriapk  o£ 14" 

Hopeaiae 11*4 

Jersey  Buae.  prodactioa  <rf  soM  ia— 3l>l 

liH 


Tocfc  Bar  aiae  (mv  Mad  Caajva). 

Biae.  Aaador  Coaaty IW 

.  Los  Ab(k1c5  Cooaiy 2M-295 

.  Homo  Coaaty 386 

«f  al.  Placer  Coaaty 276 

Nrvaaa  Clay  Caaipaay 144 

Estate.  May  K_  day  oa 141 

miae 1 175 

N<-a-ioa  miae 148 

Nkrkel  irrccastoae  deposit,  pkotocraph  of 331 

qoarry 332 

Nippissjai;  Miaiag  Coapaay '  '"' 

Nitroimi  JTatiwi 306.  S"- 

No  Chaak  wae 

N\4>  mn 


NoaBcCaDic  aiaerals  ia  Los  Aagdes  Coaaty 31S-345 

Nooaday  aiae 37fi 

N  rv*  Titaa  Coaapaay 308.  306.311 

North  Aaierieaa  sis* 2T«'. 

BeJlmiae-                      27«; 

Folk  aad  B                     Bnr  River  Taanel  aad  1000  Ft.  rfaim 27»: 

aiae  •  •  :  .ii>. 

of  A^^rkmii  River,  protom^ph  of  darasite  oa r/t 

Gorer  Btiae IIM 

Star.  Mclatii«.  Boyaoa.  Oreideat.  Graaite  State.  Beatrice  daiai 17.'. 

Bine IW 

rt  aL 276 

.  Placer  Coaaty 2r.>« 

Norway.  titaninB  ores  ia 311 

NaioEvt   Buae   __- 11^4 

No.  1  aad  Xo.  2  miae IJM 

Z  Mine 2r.v 

»VXe*l   <Barae(t>  saadstoae  qoany 201-202 

CVrtdent  rlaiai 175 

Ocrideatal  miae.  Amador  Coaaty IJVl 

.  Placer  C«>anty 27R 

Or.-.       '•.:'•■■  _  o_-^ 

-M  4-220."  rui^'SlV.  407  410 

3fln 

'  ■  1   r.':r>-s4      A-na-i^.-  --pn  >   mine 17ft  17^ 

pkotacrapb  .  177 

.  Taaner  Ttir  it       lfV4 


n 


ISrt 

^pMit  IfmDtr'mtmitkt 3"* 

-  ami  MBOm  C— P««y 15« 

BtMkiTB). 

-r.T«4.  at 112-U< 

-_  UM 

_  210 


.41-12;  2l2y-^0.  %»-^SltL 


2*5l  251.  250 

^  «  «L IM 

,    r  i  »ee  tnckyvt  f . 


-^Udated  mia« 


—  _•■ 


^«  • 


CoBIHUiJ 31!» 


Ponhuid  Cement  CoBpaBy   (wr  also  Harrry  miae  aad  Harrejr  pit.  ala» 

onjx   aaiblc I .MS, 208 

pliotoeraph  of  wD  of 3>< 

raw  Mtatot,  storage  iwle  of 307 

Roek  Company 3S> 

pkotograph  of  plant  of 55> 

slab  mine 23^.2171 

Pacqoet-Andrev  process 3W 

I'mee  *nd   Bockman  mine 239 

Paint  indostiT,  nse  of  titaninm  in 303-901 

Palm  DereiopmeBt  Company  («rr  Black  Movntain  copfxr  deposit  • . 

Palmdale  gypeum  deposit 327 

Paloe  Verdes  ranHi  diatomaecoos  eaitk  deposits 321 

Paragon.  Brgett  and  Wheeler  mine 91^  2TT 

gioap  of  daims 2?« 

Park  and  Brown  mine 277 

1"   rk'-r.  I.  H-  cliromite  property 21$^ 

::    ne l»i 

Mountain  mine 2£*(»-291 

pbotograph   of 1 ±>!9 

Parket  Mining  Company l"*! 

P;irT>^:t   mine $^6 

r.  •  Ii"idy  mine 397 

I'Tr:  k  and  Patrick  exiension  (*rr  Galmai. 

I'atrivk    < '•">neoHdateH    mine SSO 

I'aws«»T  diatomaceous  rarth  deposit 15 

Pear  Tree  and  XecesssitT  mine 277 

Peat  in  Contra  Costa  Coanty 19 

Peerless.  Coalter.  Homestake  mine 194 

mine 191 

Penarita  mine  et  al 195 

Penn  Chemical  Company 147 

Valley   mine   277 

Pennsylvania  .mine 277 

Pen.ilay    ranch * 19K 

Ppnn«s.>  rock-cnishing  plant 334.  335-3SK 

I'onsiiin   mine , 1^ 

P^rnu  and  5v->ns.  Adolph.  granite  quarry 2W 

Peter's  mine.  J.  D . 277 

P.'fnMenm  and  natural  gas  in  Ixw  Ang«4es  Coanty 31S 

in  Tontra  Costa  County 19-  21 

in   Srtlano  County 210-211 

.  st.itistics  of 359-Mn 

Petters«in.  T...  limestone  deposit SSg 

Peyton.  Ijee.  manffane<»>  nr<-«r»ertv 301 
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riiil)i(lcl|iliia   iiiiiic  I'.Ci 

(Jiiartz  Coinii.iii.v    HJ 

I'liiii'iiiv   Iron  :iii<l   Liiiic  C'oini>!iiiy 2M 

I'liysiKxrapliy  of  lyos  AiiKfles  ("oiinty 2N7 

I'icfMiii  iiiiil   Soil .'{.'is 

I'iiic  Avi'imi-  iiiiiii' 277 

Canyon  siilpliiir  Hi)ring8 Is 

I'iiu'y  Cri-t'k  mint' lid 

I'ioin'cr    ( 'onsolidiiii'd    mine U.V.i 

mill.'    2.'.1-2.V_' 

iiiiin's    172.  l!t"» 

MiiiiiiK  Cuinpuny 247 

Slope  mine 277 

I'ilts  iiiiii<> „ ■ : 17ri.  I'.irt 

ritlsliiir;,'-Lil)(>rty  mine 376,  .'iSC.  .Ts7 

riaicr   Comity    2.".r»  2m". 

aslit>stos   in    2.'{7  2."'iS 

l>ililio;.'i-apliy  of  asWstos  in 2."t7 

of  <'o|ip<>r  in    24(!.  247 

of  nian«anose   in    2s.'! 

of  plaliniini  Ki"<>iip  metals  in 2s4 

••liroinitf  ill 2.'{s 

clay  in   Sis  24."i 

coal   (li>:iiitp)  in 24ri  24r, 

copper  in 24(5  247 

Kco^iapliy  of 2.'d 

Kold  in , ^^247  27! t 

placer  mines  in 2<i1    27M 

•  piari-/.  mines  in   247  2<><> 

Ki-anile   in    2S(i  2sl 

inni   in 2M 

limestone   in   2K1   2S2 

inaunesite  in 2S2  2s:{ 

inaiicanese  in , 2.S.1 

inarlile  in 2S.'? 

mineral  paint  and  filler  in 2S.'t-2s4 

resources  of 2.'?<i 

platinum  group  metals  in 2SJ 

power  and  water  in 2:{7 

I'ropert  i<'s  Company's  Hnims 2S2  2s.'l 

rock,  sand  and  cnivel  in 2S4  ^sri 

silicji    (vein  ipiarl/..  cobbles,  snnd)   in 2s."i 

soapstone  ;iii(|   talc  ill   2S.'»  2S(i 

table  of  clii'iiinite  properties  in 2-'{s 

of  iiiiner;il   prodiiclion  of 2.'{(i 

of  placer  mines  and  prospects  in 21!!!  27M 

of  <piarl/.  mines  and   piiispects  in 2.'"»4   2ti" 

limber  in ■. 2^57 

transportation  in 2.'{7 

zinc  in   2s<i 

/.irconium   in   2S<! 

(lold  (Iravel  Company - 277 

mines  :iiid  prospec-ts.  (able  of.  Anindor  Cotinty lOS   l!»'.i 

riacer  County    2JMt  27N 

<^>iHH'n  mine ___________«__ 277 

riat  ilium  t:ron|t  metals  in  Amndor  County » . 2tH 

in  I'lacer  County - - 2-S| 

I*l«*asaiit    Har  mine 277 

I'lynioulli  Consolidated  Oold  Mines 1512 

mine    17JV-1N0.  VX, 

-Kiin'ka   mine IJCi 

l{"i-k  mine . l!*-*! 

I'ocaliontas   mine    ... l!'."i 

I'olar  Star  liydnuilic  mine.  (|iint*tz  cobbles  nnd  bnul«h>i«  from-  2s."i 

.  Little  Hear  H  and  Soulliern  Cross  mines .    277 

mine !M;!t7.277 

I'orieliiin.  use  of  titanium  oxi<le  in  mnnnfnrtiire  of •'?'••"' 

Port   Costa   Urick   Works    ^ s 

Portugal,  occurn-nce  of  ilmenite  in.  •Ml 

Positions  wanted,  list  of. VMi.  'JiU.  .•U1.427 

Potato  Flaliroii   mine 277 

Pota/.iiba   mine !!••"■ 

Poverty  liar  mine __« « - — — - - 277 
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I'dwtT  (li'vi-Ioiuiblc,  lor  liydriiulic  iiiiiiiii}; G8-  70 

I'oxidi  [xdli'iy «il!> 

I'lairii'    Flowor  ininf -•}'•• 

I'rcsidciit    Wilson   iiiiiic |if>!* 

rrcstoii  Hock  Company 338 

I'ricc   mine    l-JO 

I'liK-lmril   (;r;i\*'l    mint' -••'•• 

niiilc  deposit    (v'c  Huckumni. 

I'loduc.'i-s  and  consumers 129,  233,  370,  42(; 

rrolcclion  mine 277 

IM-ovcd   oil   land   .•iG()-3(}l 

rumici'  and  volcanic  ash  in  Mono  County 403— 104 

(,»nakcr  Hill,  livdraulic  sravels  at •- 100 

Quan-y  mine - 36-38.  31(i-:{17 

Quartz  mines  and  prospects,  table  of,  Amador  County 1^<>  l'^" 

I'lacer  County    '2~A  2iiO 

(Jiieen  ('ity  mine    (see  Bear  River  Hill). 

mine !'•••» 

fjiiicksilver  in  Contra  Cost«  County--- 21 

in  Solano  County 211 

(.Jiiicn    Salie  mine '2'>'.) 

K;ike  for  movintj  boulders  and  cobbles,  iiliotourapli  of 267 

jiroup   {.ire  liauKliman  group). 

Halslon  Divide  gravel  mine 277 

Kamelli  dolomite  deposit '.V22 

IJanclieiia    placers ;^87 

Kaiiclio  Hock  Company 338 

Kawliide    mine    2')0 

Raymond.  K.  W..  cited 167,  180,261 

liaz/le    l>a/.z!e    mine 2ri!) 

Kecipiocily    mine 2~tU 

Id'd    I?ii-d  Consolidated   mine 27\?> 

Ked  Cloud  mine.  Amador  County 11)5 

Mono  County 376 

Crown   mine in.T 

(».ik    mine    l!).! 

Toinl   mine 277 

Kock    mine   3,S7 

.    riac(<r    County 2.">0 

Island    manuanese   deposit 1C! 

IJo\er  mine 200 

Star  mine 277 

'rai)e  mine 105 

Kii'd  mine 277 

!{.-liance  Kock  Companv 333,  .3.31) 

Uelief  Hill,  hydraulic  gravels  at 111 

Kenton    Vein    mine    34-3(5,316 

I)lu)lo^'r:ipli  of  outcrop  of iHS 

IJeo  group  of  <-laims .387 

Report   of  Hydraulic  Mining  Commission  upon  the  feasibility  of  the  resumi)tion 

of  hy<lrnulic  mining  in  Californa 44-116 

Kesi raining  of  natural  deiiris  ;ind  value  for  tl(«)d  control 67—  68 

Hesiimption  of  hydraulic  mining,  report  upon  the  feasibility  of 44-116 

Reward    mine    105 

Rhettii   mine lOfi 

Rliodf  Isliind.  occurrence  of  titaniferous  iron  ore  in 312 

Richmond    IJrick   Company   fl 

mine inn 

I'ressed  Brick  Company • 8 

uuarry  of  Hutchinson  Company,  photograph  of 28 

Rip  Van   Winkle  cliiini    ( .irr  TIih]  Rover  mine). 

mine 250 

l.'isiiii:   Sun    mine : 2."»2.  2."n 

Itivas  rock-crushing  plant   344  34;"! 

River  sjirings 402 

Riverside  County,  oil  field  development  openitions  in ! 220.350 

Robinson  Flat.  Sci-ew  Auger  mines 277 

mines   105 

Robles.  ,T.  A.,  silica  sand  <leposit 285 

Rochester  Oil  Company   (srr  under  natural  Ras). 

Rock,  sand  and  gravel  in  Placer  County 2R4-2S.5 

Rocky   Bar  mine 277 
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Pase 

Uoosi'vclt     mine    . liTilt 

KoscK  iiiid  Scliorh'nimer,  cited 'iO~ 

ItosriM'  rixkiTiisliiiiK  plant 334.  330 

liliiito^'riipli  of 33tJ 

Kosc  S|irinK  Mint-ral   Wiitt-r  ( '<»iii|uiiiy 329 

liiissi,  .loliii.  :mi(I  .l.inics  rds^rnvt'.  liiiu-sione  and  marble  quarry  of 200 

KoiiK'li  mul  Kt'iuly  mine,  Muuu  Cuunty 387 

,  IMucer  < 'ounty  277 

production  of  gold  in 2<!2 

Kul)l)er  iiidnsiry,  use  of  titanium  in 3(>4 

Kiiiiliri    mint'      2.V.I 

liuliy   mine    i  sic  aisoTi^JTl 2."ii» 

Uiiiiser  and  Huherly  nianK!ines(>  deposit 201 

Uule  mine    (.ire  Urion). 

Uiiss  SidinK  inin  deposit 2ttS 

Hiitile 3(H> 

,   principal  occurrences  of 31(K-311 

.   value  of 31.'{ 

Kyiie  t^uicksilver  mine 21 

St.  George  mine.  Amador  county IIMJ 

,  Placer  County 27s 

.Tcdin's  mine 211 

.liilian  mine 1!h; 

Lawrence  mine 2(i<i 

Louis  Fire  Brick  and  Clay  Company 31M 

Martin  mine    i.ifr  Croesus). 
Sacramento  Canyon   pumice  deposit 404 

I'ield  Division 1,  131-202,  235  280,  373 

mine,  Mono  County '__  388 

.  Placer  County 278 

Sailor  Canyon  (travel   .Sliuing  Company 278 

Flat  and  Blue  Tent,  hydraulic  gmvels  at 110-111 

mine 278 

Saint   Lawrence  mine 2i»U 

Sali;;  mine 2r(!( 

Salsic    mine    2.V.) 

Salt  in  Ix)s  Angeles  County 32U-330 

in   Mr)no  Countv    {sec  soda). 

in   Solano  County   211-212 

Sam  L.'iird  mine 27S 

Sanix.ni.  Frank 11J)-120,  225-22(J.  :«52.  417-llS 

San    Benito  County,  oil  field  development  o|H'rations  in 220.  3r»<> 

San    Iterminlino  County,  oil  field  development  operations  in 220.  .'t.'iO 

Sand    {src  also  nx-k.  sili<-a  and  <'ruslied  stone  I. 

in  Contra  Costa  County 2*.i 

San    ])imas    Canyon    baryles   dep<jsit 31S 

Sandpit  of  Antiocli  Sand  Company 2'.i 

Sandstone  in  Amador  County 201  202 

in  Los  Anceles  County 330 

San   Fernando  Company's  dohmiite  deposit 322 

San   Francisco  and   Fn'sno   Land   (vom|ianj'    {nee  Mammoth  mine). 

claim   (Kvr  .Mammoth  niinel. 

Field  Division 2,  203-213,373 

mine 278 

San   Francisi|uito  (!anyon  graphite  deposit 32r».  32t5 

quarries •t.32 

San   Luis  Obis|M)  County,  oil  fiehl  development  operations  in 43.350 

San    Mateo  County,  oil  field  dev<>lopment  operations  in 22<t,  4<»'.t 

Santa  Barbara  County,  oil  field  development  openit  ions  in  1.43,  220.  350-351,  40'.»  41n 
San  1.1   Catalina    Island 3*'     .lU 

liibliography  of 31) 

'( oinpany  "rrrrr"rrrr~"""r~rrr™™rrrs»^rsi4r viersM.ssi. 332 

pn>duction  of  lead-silver-zinc  by — - 314 

copper   deposits    . -___-_ --- -___ 2Jn 

diatoniaceous  earth  deposits  in .-- ..-._~-. 321 

UeniTal   »;<H(logy  of 32 

history  of - 32-  3.3 

leadsilver-zino  in — — — 314 

niinenil  paint  in - .- ...... 3S 

re»ourr«>8  of . .. 32-  31) 

mines  in - . - — 33-  31) 
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Santa  L'atalina  Island — Contimicil.  Page 

photograph  of  storage  bin  aud  100-toii  flolatiou  phiut 315 

suapstone  in 3S 

stone  in 38-  39 

Santa  Clara  County,  oil  field  development  operations  in 351 

Santa  Cruz  County,  oil  field  development  operations  in 43,  21i0,  410 

Santa   Fe  mine 27S 

Santa  Monica  Mountains,  diatomaceous  earth  deposits  in 321 

Sargent  and  Marlette  mine 105 

SelieirnuMr  cliromite  proi»erty 238 

Seliist  and  greenstone  in  Los  Angeles  County 331 

Sehlet<man   mine 278 

Sehoolliouse  mine   {xrc  Amador  Gold). 

S<-huette.  C.  N..  citeil 240 

Screw  Auger  mine   (xcc  Itobin.son  Flat). 

Seaton  mine : 105 

Mining  Company 104 

Seeri't    Tiiun    mine 250 

Selli.-r  mine    278 

Senator  (iold  and  Copper  mine 250 

Serita  mine 388 

Seriieutine  in  Los  Angeles  County 331 

Shjuklcton  mine 278 

Sliiidy    Uiin   niinc   250 

Shakes])oan>  mine   195 

Shaw   Brothers'  mine 278 

Sheldon  roek-erushing  plant 334.337 

Shell  mine 278 

Shenandoah  mine 196 

Sl'cri'an    mine    2f>0 

Shirley.  Wiufred.  Willow  liar  and  Ameriean  Bar  mines 278 

SidcltotliMi  and  Son.  Edward 340 

Sierra   ^ladre  Silver  Mining  Company    (see  Victoria  mine). 
Metals  Corporation   (see  Sunset  mine). 

Visia  mine    [see  also  Clover  Tatch  et  al.) , 388^380 

).h()t..grai)h  of - 388 

Silica  in  Los  Angeles  County 322-325 

Mining  aud  Products  Company's  feldspar-silica  deposit 324—325 

(vein  (piartz.  cohhles.  sand)    in  Placer  County 285 

Sillinianite   (.irr  andalusite) . 

Silver    King    mine 317 

Keef  mine 3!I0 

.  statistics  of -'itil 

Silverado  mine 398-300 

Simons   Urick  Company 319 

Sin  Placer  Alining  Company   (see  Rancheria  placers). 

Sliitc  rooting  material 332 

Slater  <|iiarry 27,    29 

Small  Hope  mine . 278 

Smelting  of  titaniferons  iron  ores 301 

Smith   and    I'nhveiler   mine "JtH) 

(JcoK^e   Otis,   cited 14 

-Vincent  mine ISO.  106 

Smyth  Hancli  mine 267,278 

])hotographs  of 267,  268 

SiiowltinI    mine    252  li5:{.  2(iO 

StiowHakc    mine    260 

S(>:i|)stone  and  talc  in  I^os  Angeles  Cotjnty 329 

in  Placer  County 285-286 

in  Santa  Cat;ilin;i   Island 38 

Soda  and  Salt   in  Mono  County 405 

S.ilano  Cunnly   203-213 

.  l)il)li((gr;iphy  of  cement  in 208 

of  cliromite   in 208 

of  clav  in   20fi 

(.f  co.il    in , 208 
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MEXICO 


PREFACE. 


The  Division  of  Mines  and  Mining  (formerly  State  Mining  Bureau) 
is  maintained  for  the  purpose  of  assisting  in  all  possible  ways  in  the 
development  of  California's  mineral  resources. 

As  one  means  of  offering  tangible  service  to  the  mining  public,  the 
State  Mineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  of  this  character  has  been  that  the  results 
of  field  investigations  Avere  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Report  of  the  State  Mineralogist 
in  the  form  of  monthly  chapters  was  begun  in  January,  1922,  and 
continued  until  March,  1923. 

Owing  to  a  lack  of  funds  for  printing  this  was  changed  to  quarterly 
publication,  beginning  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies,  25  cents  apiece.  'Mining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  Division  of  Mines  and  Mining. 

Pages  are  numbered  con.secutively  throughout  the  year  and  an  index 
to  the  complete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  ]\Iineral  production  reports  formerly  issued 
only  as  an  annual  statistical  bulletin  are  ])ublished  herein  as  soon  as 
returns  from  producers  are  compiled.  The  executive  activities,  and 
those  of  the  laboratory,  museum,  library,  employment  service  and  other 
features  with  which  the  public  has  had  too  little  acquaintance  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  practice  of  issuing  from  time  to  time  technical  reports  on 
special  subjects  will  be  continued,  as  well.  A  list  of  such  reports  now 
available  is  ap])ende(l  hereto,  and  the  names  of  new  bulletins  will  be 
added  in  the  future  as  they  are  completed. 

The  chapters  will  be  sul)j('ct  to  revision,  correct ioi  and  iinprovement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  Division  of  Mines  and  ]\Iining  is  to  increase  its 
usefulness  and  to  stimulate  the  intelligent  development  of  the  wonderful, 
latent  resources  of  the  State  of  California. 


DISTRICT  KKl'OKTS  (>K  .MIXIXCJ  EXdlXKEKS. 


In  1919-1!)2()  the  Miiiiu«>:  l)ei)artiiieiil  was  oi-jraiiizcd  into  four  main 
•roofrrajjliical  divisions,  Avitli  the  field  work  dele<ijated  to  a  mining 
engineer  in  each  district,  Avorking  out  from  field  offices  that  were 
established  in  Redding,  Auburn,  San  Francisco  and  Los  Angeles, 
respectively.  Tliis  move  brought  the  office  into  closer  personal  con- 
tact witli  operators,  and  it  lias. many  advantages  over  former  methods 
of  conducting  field  work.  In  1923  the  Redding  and  Auburn  field 
offices  were  consolidated  and  moved  to  Sacramento. 

Tlie  boundaries  of  eacli  district  were  adjusted  and  the  counties  now 
included  in  each  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  tlie  accompanying  outline  map  of  the  stale. 
(Frontispiece.) 

Reports  of  mining  activities  and  develoi)ment  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  nnder  the  proper 
field  division  heading. 

Although  the  petroleum  industry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  California,  and  a  rei)oi-t  by  tlie  State  Oil  and  Gas  Super- 
visor on  the  current  development  and  general  conditions  in  the  state's 
oil  fields  is  included  under  this  heading. 

New  County  Reports. 

The  series  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  different  counties,  that  together  comprise  the  State  IMineralogist's 
Reports  XIV  to  XVII,  inclusive,  in  the  case  of  many  of  the  counties 
have  become  exhausted.  Those  still  in  stock  are  in  need  of  revision. 
It  was  deemed  advisable,  therefore,  beginning  with  the  January,  1925, 
issue  of  'Mining  in  California,'  to  make  the  district  engineers'  reports 
in  the  form  of  a  complete  general  report  on  the  mines  and  mineral 
resources  in  one  oi-  more  of  the  counties  in  each  district. 

This  i)r()grani  will  he  followed  as  near  as  possible  in  succeeding  num- 
bers of  the  quarterly  until  each  county  in  the  state  has  been  covered. 
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SACRAMENTO  FIELD  DIVISION. 
C.  A.  Logan,  Mining  Engineer. 

TUOLUMNE   COUNTY. 
Geography. 

The  county  is  separated  from  Alpine  and  Mono  on  the  east  and  north 
by  the  summit  of  the  Sierra  Nevada.  The  North  Fork  of  Stanislaus 
River  separates  it  on  the  northwest  and  west  from  Calaveras.  Stanis- 
laus and  Mariposa  lie  on  the  south.  The  southern  half  of  the  county 
comprises  the  entire  drainage  basin  of  Tuolumne  River  and  the  three 
forks  of  Stanislaus  River  drain  the  northern  part.  The  western  county 
line  extends  almost  to  the  San  Joaquin  Valley,  and  has  an  elevation  of 
only  265  feet,  but  alono;  the  eastern  border  stand  many  high  peaks, 
including  Mt.  Lyell,  13,090  feet  high,  and  Mt.  Dana,  13,050  feet. 
Sonora,  the  county  seat,  is  at  an  elevation  of  1825  feet  in  the  western 
part.  Lumbering  is  the  most  important  industry,  with  logging  opera- 
tions extending  into  the  mountains  and  Avith  plants  at  Tuolumne, 
Standard  and  Sonora.  Most  of  the  mining  has  been  in  the  western 
section  from  Confidence  (elevation  4200  feet)  south  and  west.  Roads 
enter  the  county  from  the  west  at  Melones  (Robinson's  Ferry)  and 
from  Oakdale.  The  state  highway,  branching  near  Chinese  Camp,  has 
one  branch  running  through  Sonora,  Tuolumne,  Confidence  and  over 
Sonora  Pass  into  Mono  County,  and  the  other  to  Yosemite  VaUey  via 
Jacksonville  and  Big  Oak  Flat.  The  Sierra  Railway  of  California 
crosses  the  western  part  of  the  county  from  Cooperstown  to  Tuolumne, 
serving  the  mines  of  the  Mother  Lode  and  the  marble  and  limestone 
quarries. 

Electric  power  for  mining  is  available  along  the  INFother  Lode  and 
in  most  of  the  'east  belt'  districts.  Timber,  of  course,  is  abundant  only 
a  few  miles  east  of  the  Mother  Lode.  Water  has  been  used  at  many 
properties  for  power,  but  is  being  rapidly  appropriated  for  other 
purposes. 

Mineral    Resources. 

The  most  important  mineral  products  are  gold,  marble  and  limestone. 
The  Mother  Lode  crosses  the  western  side  of  the  county.  An  East 
Belt  extends  past  Tuolumne,  Soulsbyville  and  Arastraville,  with  many 
scattered  properties  in  nearby  districts.  Limestone  and  marble  are 
abundant,  a  large  belt  extending  from  three  miles  south  of  Sonora  to 
the  county  line  north  of  Columbia  and  into  Calaveras  County.  The 
Columbia  district  has  been  the  seat  of  an  important  marble  quarrying 
industry  for  many  years  and  limestone  and  lime  are  being  produced 
near  Sonora.  Chromite  and  copper  have  been  produced  and  in  recent 
years  magnesite  dei)osits  have  been  opened,  but  there  is  no  mining  of 
these  minerals  now  going  on.  Soapstone,  clay,  diatomaceous  earth  and 
mineral  paint  deposits  are  known  but  undeveloped. 
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MINERAL  PRODUCTION  OF 


Year 

Gold, 
value 

Silver, 
value 

Lime 

Limestone 

Barrels 

Value 

Tons 

Value 

1880 .-- 

$461,861 

500,000 

400,000 

320,000 

310,000 

320,903 

432,438 

504,662 

475,000 

446,300 

1,500,629 

1,384,950 

1,092,549 

354,734 

547,448 

666.754 

1,070,141 

1,809,572 

1,734,953 

1,635,769 

1,596,891 

1,670,368 

1,791,829 

1.732,572 

1,563,907 

1,291,726 

1,039,675 

806,875 
798,752 
925,703 
615,626 
1,093,484 
1,113,291 
974,409 
940,793 

1,058,103 

868,237 

321,085 

274.328 

471,021 

254,569 
96,026 
222,366 
261,936 
255,994 
155,592 
119,873 

$1,071 
1,000 

1881 

1882___ 

1883-.- 

1884--- 

1885--- 

1,473 

1,551 

3,166 

3,500 

543 

13,062 

139 

911 

1,329 

1,072 

313 

328 

1,696 

15,582 

15.111 

62,367 

39,787 

6,580 

13,989 

12,963 

21.348 

8,476 

6,453 
11,732 
4,384 
5.754 
13,243 
25,146 
24,381 
12,017 

13,480 

17,039 

7.808 

21,425 

11,076 

6,007 
2,505 
2,976 
2,801 
1,106 
614 
1,119 

1886- 

1887 

1888-- 

1889-.- 

1890..- 

1891 .*. 

1892 - - 

1893 

1894 ..- 

1895 

1896 

1897 - -. 

1898--- 

1899--- 

1900 -.. - -. 

1901 

1902.-- 

1903--- 

1,600 

$1,600 

1904 

1905. 

500 
500 

110,000 
60.000 
60.000 
78.300 
75,000 

117,450 
75,000 
63,331 

: 

I 

} 

t 
} 

2 

1,000 
1,000 

125,000 
69,500 
60.000 
78,300 
70,000 

121,250 
85,000 
38,000 

1906 

1907.- 

1908- 

1,233 
15,057 
3,600 
4,319 
11,554 
12  446 
16,707 

8,859 

3,137 

3,287 
3,064 

i 

7,494 
3,650 

$6,500 

1909... 

28,942 

1910 

10,400 

1911... 

13,609 

1912 

20,099 

1913... 

20,676 

1914 

21,907 

1915.. 

11349 

1916... 

5,132 

1917 

6,481 

1918.. 

5,600 

1919 

1920 

15,288 

1921 

9,475 

1922 -. 

1923 

3,140 
8,515 

7,680 

1924 

19,983 

1925 

^268,000 

1926 

Totals 

$38,283,694 

$418,423 

641,681 

$650,650 

106,062 

$481,121 

1  Includes  mineral  paint  and  sandstone. 
'  Includes  granite,  lime,  magnesite,  marble. 
» Includes  clay,  dolomite,  granite,  lime,  marble. 
*  Includes  lime. 

6  Includes  dolomite,  granite,  marble. 

''  Includes  granite,  lead,  lime,  limestone,  magnesite,  marble,  silica. 

^  Annual  production  figures  for  certain  minerals,  such  as  limestone  and  marble,  arc  concealed  under  miscellaneous  and 
unapportioned  items  because  there  was  only  one  producer  of  each  of  these  minerals. 
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TUOLUMNE  COUNTY,  1880-1926. 


Marble 

Copper 

Miscel- 
laneous 
stone', 
value 

Miscellaneous  and  unapportioned' 

Cubic  feet 

Value 

Pounds 

Value 

Amount 

Value 

Substance 

800  M. 

$2,288 

Brick. 

1,301 
16 

Unapportionod   1900-1900 

400  lbs. 

Lead. 

7,000 

$14,000 
28,875 
28,750 
66.000 
46  000 

60,120 
47,165 
107,400 
45,400 
50,398 
73,920 
93,726 
38,202 

155,826 

$17,920 

11,550 

10,367  cu.  ft. 

9,700  cu.  ft. 

9,700  cu.  ft. 
/     9,700  cu.  ft. 
\       197  tons 

14,020 
9,700 
9,700 
9,700 
1,379 

Granite. 

11,500 

Granite. 

11,000 

(iranite. 

23,000 

Granite. 

22,030 

Chromite 

18,503 

140,000 
9,086 

27,600 

1,154 

30  tons 
2,502  lbs. 

180 
111 

Clironiite. 

17,360 

Lead 

18,966 

27,720 

37,312 

893 
45 

27,667 

1,797 

32,840 
35,127 
1 

138 
6 

4.842 

442 

8,960 
8,676 

893  lbs. 

89  lbs. 

f       352  tons 

{     1,779  lbs. 

53 

3 

2.352 

84 

79,328 

4,556 

60 

107,296 

54,290 

86 

108,758 

168.693 

121,806 

110,746 

78,950 

209,354 

217,292 

293,136 

388,145 

339,573 

113,305 

Lead. 

21,830 

Lead. 

2 

$1,900 

1,500 

3,800 

1,700 

2,700 

28,696 

229,185 

246,460 

9,800 

12,500 

29,751 

56,097 

Chromite. 
Lead. 

Dolomite,  lime,  marble. 

3 

1       285"  tons 
{       873  lbs. 

Chromite. 
Lead. 

Dolomite,  lime,  magnesite,  marble. 

2 

I     2,680  tons 
{       997  lbs. 

Chromite. 
Lead. 

Dolomite,  lime,  magnesite,  marble. 



/    4,269  tons 

Chromite. 

Lime,  manganese,  marble. 

Lime  and  limestone. 

Chromite,  copper,  granite,  marble. 

2 



Dolomite,  lime,  marble,  platinum. 

2 

Dolomite,  granite,  lime,  marble. 

Other  minerals' 

Other  minerals- 

Other  minerals' 

Other  minerals^ 

2,332 

326 

438,583 

Other  minerals.^ 

255,371 

$699,756 

265,613 

$42,469 

$624,089 

$2,884,894 
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ASBESTOS. 

H.  Favot,  Moccasin  P.  0.,  has  a  deposit  of  short-fiber  chrysotile 
asbestos  up  to  one  inch  in  leni^th  on  the  Iletch  Iletchy  railroad  and 
1500  feet  from  a  wagon  road.  Tliere  are  two  claims,  on  which  a  little 
work  has  l)een  done. 

W.  E.  Finch,  Box  583,  Sonora,  has  a  deposit  of  short-fiber  asbestos 
up  to  one  inch  long,  on  a  20-acre  claim. 

CHROMITE. 

Some  chromite  deposits  in  the  county  were  productive  before  1914, 
but  most  of  them  were  actively  developed  between  then  and  1919. 
Serpentine  and  the  rocks  from  which  it  is  derived,  which  are  the 
source  of  this  ore,  extend  along  the  Mother  Lode  from  the  southerly 
county  line  near  Penon  Blanco  at  intervals  almost  to  the  Calaveras 
County  line,  and  a  much  larger  body  of  these  rocks,  three  to  four  miles 
wide,  extends  from  seven  miles  southeast  of  Chinese  Camp  for  many 
miles  in  a  northwesterly  direction.  About  500  tons  of  chromite  had 
been  shipped  from  the  Mackey  Ranch  and  half  as  much  from  the 
Marianno  Ranch  previous  to  1914.  The  other  properties  in  the  tabula- 
tion below  became  active  in  1916-1917  and  produced  from  one  car 
upward,  but  most  of  them  yielded  only  a  small  tonnage.  The  total 
1'. cor, led  chromite  production  of  the  county  has  been  7813  tons,  of 
whicli  2(i80  tons  was  produced  in  1917  and  4*269  tons  in  1918. 

Table  of  Chromite  Deposits,  Tuolumne  County. 

Name                               Location  Railroad  Station                     Ownership 

Don  Pedro  Sec.  6,  T.  2  S.,  R.  14  E.  8  mi.  Keystone  Sold  for  taxes 

Hughes  SE.  of  Jacksonville  Hughes  Bros. 

j^jj1°1  Sec  6,  T.   1  N.,  R.  14  E.  0  mi.  Jamestown  Jos.  Kahl 

]\lackey  Sec.  21,  T.  1  N.,  R.  14  E.  '^^  mi.  Jamestown  Est.  of  P.  Mackey 

iMadrid  Near  Tuttletown  Tuttletown 

Marianno  Sees.  4,  5,  8,  9,  T.  1  S.,  R.  14  E.  IJ  mi.  Chinese  J.  F.  Marianno,  Chinese 

Rough  and  Ready  Sees.  25,  26.  T.  1  N.,  R.  14  E.  3J  mi.  McCormick  E.  T.  Richards,  et  al. 

Sims  Sec.  5,  T.  IS.,  R.  14  E.  1  mi.  Chinese  Henry  Sims 

McCormick  Sec.  2,  T.  1  S.,  R.  13  E.  1  mi.  McCormick  M.  McCormick  Co. 

Other  operators  who  worked  on  unpatented  claims  between  1916  and 
1919,  were: 

Lighthold  &  Adams,  near  Hughes  property. 

J.  Nidi,  Chinese. 

Pereira,  540  acres,  three  miles  north  of  McCormick  siding  in  Sec.  25, 
T.  1  N.,  R.  13  E. 

H.  Pericone,  Chinese  Camp. 

O.  M.  Porter,  et  al.,  Chinese  Camp. 

A.  Swerer,  Tuttletown. 

0.  E.  Wilcox,  Jamestown. 

COPPER. 

The  foothill  copper  belt  extends  across  the  southwestern  end  of  the 
county,  one  branch  entering  at  Byrne's  Ferry,  west  of  Chinese,  and 
crossing  in  a  southeasterly  direction  through  the  Don  Pedro  and  Corner 
districts  where  the  Salambo  and  Oak  Hill  properties  are  found.  On  the 
so-called  east  branch  of  the  belt,  which  enters  a  mile  west  of  Tuttle- 
town, numerous  shallow  cuts  and  shafts  are  found  for  a  width  of 
several  miles  extending  in  a  direction  about  parallel  to  and  west  of 
the  Mother  Lode,  through  Chinese  Camp  to  Moccasin  Creek.    The  Oak 
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IJill   and   Wasliino'ton    (now   the    Ralambo)    hav(>    Ix'cii    llic    |)rinci|)al 
producers. 

Donahue  Ranch  Prosjjerl  is  in  Sec.  2:],  T.  2  S.,  \i.  14  K.,  wIku'c  an 
old  adit,  reported  to  be  1000  feet  lon<>-,  M-as  driven. 

Kahl  Kanch  in  Sec.  6,  T.  1  N.,  Iv.  14  K.,  has  copper  iiidicalions  which 
have  been  slightly  prospected. 

Mackey  Ranch.  A  copper  prospect  occurs  on  this  property  in  SWj 
Sec.  21,  T.  1  N.,  R.  14  E.,  2^  miles  south  of  Jamestown.  Cholcopyrite 
occurs  in  schist  and  serpentine.  In  1915,  twelve  tons  was  sliipped 
from  a  vein  a  few  inches  to  one  foot  wide  which  assayed  9%  coi)[)er. 
The  ore  also  carries  about  $2.50  a  ton  in  gold  and  silver.  The  entire 
copper-bearing  vein  averages  perhaps  ten  feet  wide. 

Mann  Prospect  is  in  sections  27,  28,  T.  1  N.,  R.  14  E.,  adjoining  the 
Mackey  Ranch  on  the  southeast.  The  prospect  is  similar  to  and  a  con- 
tinuation of  that  on  the  latter  property  and  is  up  to  20  feet  wide.  \ 
few  tons  of  ore  has  been  mined. 

Marianfio  Ranch  Prospect  is  two  miles  south  of  Chinese  station  in 
the  serpentine  belt. 

Mitchell  (Bonne  Terre)  Mine  is  a  mile  west  of  the  Oak  Hill  Mine. 
The  ore  is  complex,  containing  copper,  zinc,  gold  and  siivei*.  Theic 
is  an  old  shaft  125  feet  deep,  but  no  work  has  been  done  recently. 

Oak  Hill  Mine  is  in  Sec.  23,  T.  2  S.,  R.  14  E.,  four  miles  southeast  of 
Cooperstown,  which  is  on  the  Sierra  Railway.  Like  so  many  others  of 
similar  character  in  the  foothill  copper  belt,  it  was  worked  first  as  a 
gold  mine,  the  upper  oxidized  portion  of  the  vein  paying  handsomely 
to  a  depth  of  about  100  feet,  where  sulphide  ore  containing  pyrite  and 
chalcocite  was  encountered  and  at  greater  depth  chalcopyrite.  After 
this  early  work  it  lay  idle  until  1901,  from  which  time  it  was  a  small 
producer  at  intervals  for  several  years,  it  being  stated  that  in  1908, 
1000  tons  of  ore  carrying  7%  copper  and  several  dollars  gold  per  ton 
was  shipped  for  smelting.  The  vein  occurs  in  a  country  rock  of  augite- 
porphyrite  and  two  ore  shoots  were  worked,  having  widths  up  to  six 
feet  each.  The  principal  shaft  was  350  feet  deep  with  three  levels  and 
a  total  of  nearly  one-half  mile  of  underground  workings. 

Salaniho  (Washington)  Mine  is  in  the  southwestern  part  of  the 
county  near  the  Mariposa  (-ounty  line.  It  is  stated  that  at  one  time 
it  supported  a  village  of  400  people,  which  was  burned  down,  and  the 
mine  lay  idle  many  years.  It  contains  three  unpatented  claims  along 
the  porphyrite,  where  a  lens  of  this  greenstone  separate  from  the  main 
mass  intrudes  the  Jurassic  slate.  Salambo  Mining  Company,  care  of 
L.  R.  Johnson,  Merced,  owns  the  property. 

DASTI   IIOCK. 

Various  kinds  of  rock  have  been  used  the  past  few  years  for  stucco 
dash.  Hard,  clean  aiid  brightly  colored  stones  whicli  will  not  crumble 
while  being  crushed  or  after  exposure  to  the  weather  are  required. 

White  dolomitic  marble  has  been,  shipped  from  the  Sonora-Columbia 

marble  belt. 

Mariposite  and  white  quartz  have  been  shipped  from  mines  on  the 
Mother  Lode  near  Jamestown  and  Stent. 
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DIATOMACEOUS  EARTH. 

This  mineral  occurs  in  tlie  extreme  western  part  of  the  county,  near 
tJie  state  highway,  hut  quite  a  distance  from  the  raih'oad.  It  is  reported 
to  he  a  comparatively  small  deposit  ])ut  of  good  grade,  and  has  not 
been  developed. 

FLUORSPAR. 

W.  E.  Finch,  Box  583,  Sonora,  reports  finding  fluorspar  in  the  county 
l)ut  no  particulars  are  available. 

GOLD    (quartz   mines). 

The  Mother  Lode  crosses  Tuolumne  County  from  Stanislaus  Eiver 
at  Robinson's  Ferr}^,  through  Whiskey  Hill  one  mile  west  of  James- 
town and  through  Quartz  Mountain  and  Stent  and  thence  southeast 
along  the  east  side  of  Woods  Creek  and  Tuolumne  River  into  Mariposa 
County.  Most  of  the  mines  along  the  lode  here  have  been  found  in 
the  amphibolite  schist  or  along  the  contact  of  the  schist,  serpentine  or 
other  metamorphosed  igneous  intrusives,  with  the  Calaveras  forma- 
tion. The  ore  consists  largely  of  altered  and  mineralized  schist  or 
igneous  rock,  and  is  in  places  essentially  a  dolomite  sulphide  ore.  Near 
the  serx)entine  and  amphibolite  the  ore  may  be  talcose  and  in  some 
cases  is  a  complex  mixture  of  talc,  dolomite  and  quartz  with  3% 
to  5%  of  sulphides,  mostly  pyrite  but  with  some  galena.  The  larger 
orebodies  are  roughly  lenticular.  Small  deposits  of  rich  ore  in  the 
form  of  quartz  stringers  in  Calaveras  slate  at  their  contacts  with  a 
small  dike,  made  the  Jumper  and  Golden  Rule  mines  famous.  At  the 
Rawhide  Mine  rich  ore  occurred  along  a  contact  of  Calaveras  rock 
and  serpentine.  On  Jackass  Hill  and  at  Tuttletown,  a  little  east  of  the 
line  of  the  lode  proper,  many  pocket  mines  were  worked  on  quartz 
stringers  or  gash  veins  irregularly  distributed  in  the  amphibolite  schist. 
But  as  a  general  rule,  the  Mother  Lode  ores  of  this  county  have  been 
of  low  or  average  grade,  so  that  the  mines  have  felt  keenly  the  effect  of 
increased  operating  costs,  and  most  operations  along  the  lode  here 
have  been  suspended. 

The  'east  belt'  mines  lie  east  of  the  Mother  Lode  in  the  granodiorite 
and  Calaveras  formations.  Many  of  the  former  gold  quartz  producers 
of  importance,  such  as  the  Black  Oak,  Confidence,  Soulsby,  Providence 
and  Dead  Horse,  are  in  this  group,  but  at  present  there  are  no  active 
producers.  These  mines,  as  a  group,  are  on  comparatively  narrow 
veins  of  solid  or  ribbon  quartz,  containing  small  ore  shoots  of  high 
grade  ore  carrying  free  gold,  pyrite,  galena,  zincblende  and  less 
common  sulphides.  The  ore  may  occur  at  intersections  or  contacts  of 
the  vein  with  igneous  dikes,  and  in  either  tlie  granodiorite  or  Calaveras 
rocks  or  at  their  contact.  These  mines  are  scattered  over  a  large  area, 
but  share  in  general  the  same  cliaracteristics. 

Between  the  'east  belt'  and  the  Mother  Lode  is  a  group  of  pocket 
mines  near  Sonora  and  Columbia,  which  liave  produced  a  great  deal 
of  gold,  and  continue  to  yield  small  amounts  occasionally. 

The  following  notes  summarize  quartz  mining  and  prospecting  opera- 
tions carried  on  in  the  county  during  the  past  ten  years.  There  is 
also  given  a  table  of  quartz  mines,  giving  the  names  and  locations  of 
such  properties,  with  the  ownership  as  indicated  on  the  county  assess- 
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ment  rolls,  and  a  biblioo-raphy  of  state  iniiiinj^'  bureau  i)ul)li('a1i()iis 
where  the  i)ast  operations  and  ^eoloiiy  oi*  i)i'opertios  are  discussed. 

The  future  of  ^old  minin^^  on  tlie  ]\Iother  Lode  here  depends  on  tlie 
application  of  lariie-scah-  opei'ations  with  a  low  unit  cost.  Sueh  ore  as 
is  knoAvn  is  low  grade.  The  section  of  the  lode  from  Robinson's  Ferry 
to  the  Rawhide  Mine  has  h(\m  prospected  by  sliafts  (the  deepest  1100 
feet)  and  limited  exploration,  without  the  devel()]niient  so  far  of  an 
important  producer,  but  witli  nuiny  low-<>'rade  prospects  of  fair  work- 
ing width  reported.  The  development  of  this  section  has  been  set  back 
many  years  by  the  ill-advised  erection  of  a  nvnnber  of  mills  by  small, 
poorly  financed  companies,  before  any  ore  was  assured.  The  section 
is  not  one  for  small  operations.  In  saying  this,  tlie  vicinity  of  Jackass 
Hill  and  pocket  mines  nearby  are  excepted.  The  sulphide  concentrate 
is  generally  low  grade  so  that  means  of  treatment  on  the  property, 
such  as  cyanidation,  are  preferable  to  avoid  the  cost  of  shipment  and 
smelting  charges. 

Large-scale  work  has  indicated  that  oil  flotation,  while  siu'cessful, 
did  not  give  decided  advantages  over  the  regular  stamp-milling  and 
concentration  practice,  and  cost  more. 

On  the  East  Belt,  because  the  veins  are  generally  narrow  and  only 
relatively  small  tonnages  of  ore  are  to  be  expected,  conditions  call  for 
small  installations.  Higher  unit  costs  and  higher  grades  of  ore  have 
been  the  rule.  In  such  mines,  following  the  ore  with  shafts  would 
seem  to  be  better  practice  than  driving  long  adits.  Mills  of  five  or 
ten  stamps  are  generally  enough.  The  complex  sulphide  concentrate 
does  not  lend  itself  so  readily  to  cyanidation,  although  this  practice  was 
followed  successfully  at  the  Black  Oak  Mine.  The  galena  usually 
present  in  the  best  milling  ores  of  this  belt  has  often  given  losses  by 
sliming  when  crushed  by  stamps  in  the  ordinary  way. 

The  following  shows  the  approximate  gross  production  of  the  prin- 
cipal mines  of  the  county.  These  figures  are  in  no  way  official,  and 
have  been  gathered  from  various  sources.  Comparativeh^  few  quartz 
mines  have  been  productive  in  the  county  the  past  ten  years  and  pro- 
duction was  distributed  previously  over  such  a  long  period  and  was 
made  by  so  many  companies  now  out  of  existence,  that  original  records 
are  not  available. 

Approximate  Production  of  Tuolumne  County  iViines. 

Mother  Lode  Mines.  IJnsl  Belt  Mines — Continued. 

Alabama -_ $150,000                     Coundeiice     $3,250,000 

App-Heslep 6,500,000                     Draper     1,000.000 

Clio    140,00(1                    Excelsior 420.000 

Crystalline,    about 100,000                    Experimental 150.000 

Dutch-Sweenev 3,000,000                    (Jilson 1,250.000 

Eagle  Shawmiit 5,000,000                    Creen    200,000 

Harvard 2,500,000    to  3,000,000                    Crizzly    1,500,000 

.lumper 5,000,000                     Hunter    300,000 

Rawhide    6,000,000                     Keltz    300.000 

Santa   Ysabel 1,500,000                    New  Albany 200,000 

i'rovidence     700,000 


East  Belt  Mines. 


Sbulsby    5.500,000 


Black  Oak 3.500,000  Spring    Gulch 250,000 

Buchanan    600,000  Other  East  Belt  Mines 1,500.000 

Total  estimated  pocket  mine  production — $5,500,000 

of  which   the  Bonanza  produced  aliout __$2,000,000 

Sugarman   produced  about 350,000 

.Tackass  Hill  Mines  produced  about-       500,000 

Colby   produced   about --^__       200,000 

Miscellaneous. 

Golden    Gate $1,500,000 

Patterson 350,000 

McCormick 160,000 

2 — 57553 
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Alahama  claim,  on  the  Mother  Tjode  a  mile  west  of  Jamestown  and 
north  of  the  Crystalline,  was  prospected  by  Tonopah  Mining  Company  of 
Nevada  in  1922  and  1928.  Working  through  the  shaft  of  the  Crystal- 
line mine  on  the  south,  they  drove  a  long  drift  under  the  Alabama  on 
the  600-ft.  level,  but  gave  up  their  option. 

App  Mine  (See  Dutch  App  Group). 

Belmont  Shaivmut  Mine  (See  Eagle  Shawmut). 

Bonanza  Mine  is  the  most  noted  of  the  pocket  mines  in  the  county  and 
has  been  frequently  described.  It  is  at  the  north  end  of  Sonora,  at 
the  contact  of  limestone  on  the  east  and  Calaveras  mica  schist  on  the 
west.  The  gold-bearing  zone  is  a  diorite  dike  up  to  16  feet  thick,  with 
casings  of  quartz  on  both  walls  in  the  upper  part  of  the  mine,  and  a 
quartz  seam  within.  It  strikes  N.  30°  E.  and  dips  20°  to  35°  NW., 
crossing  the  strike  and  dip  of  schistosity  of  the  schist. 

This  mine  was  discovered  in  1851  and  has  yielded  fortunes  to  several 
successive  groups  of  owners  under  romantic  circumstances.  The  total 
reported  output  has  been  between  $1,500,000  and  $2,000,000,  found 
entirely  as  'pocket'  gold.  The  workings,  following  the  dip  and  cleavage 
of  the  slaty  schist,  have  reached  a  total  inclined  depth  of  2700  feet  on 
an  angle  of  20°,  It  is  stated  that  granodiorite  was  encountered  in 
the  bottom. 

Black  Oak  Mine.  Although  this  mine  has  been  closed  ten  years,  a 
short  notice  of  its  operations  may  be  of  interest  as  it  was  the  last  of  the 
East  Belt  mines  worked  successfully,  and  by  modern  methods.  It  is 
a  mile  west  of  Soulsbyville. 

The  vein  averaged  two  feet  in  width,  but  had  a  maximum  width  of 
25  feet  with  branches  into  the  hanging  wall  and  both  walls  were  gran- 
odiorite. The  ore  formed  at  the  crossings  of  diorite  dikes.  The  vein 
filling  was  quartz,  diorite  and  granodiorite.  The  sulphides  arsenopy- 
rite,  pyrite,  pyrrhotite,  marcasite,  galena  and  zincblende  occurred,  and 
there  were  two  ounces  of  silver  for  each  one  of  gold.  A  series  of  reverse 
faults  threw  the  vein  toward  the  west,  looking  north.  There  were 
three  shafts,  of  which  the  deepest,  and  last  used  was  1800  feet  deep 
on  70°  incline,  with  a  winze  100  feet  deeper. 

The  all-sliming  method  of  cyanidation  was  used.  Twenty  1250-lb. 
stamps  dropping  six  inches  100  times  a  minute,  crushed  the  ore  to 
10-mesh  in  1.85%  cyanide  solution.  The  pulp  was  classified,  coarse 
passing  to  a  5-ft.  by  18-ft.  tube  mill,  and  finely  ground  ore  was  thick- 
ened to  2  to  1  consistence  and  treated  by  agitation  in  three  Pachuca 
tanks  10  ft.  by  30  feet.  After  this  treatment,  pulp  was  thickened, 
overflow  from  thickener  was  pumped  to  clarification  and  precipitation 
presses,  and  thickened  portion  was  filtered.  Resulting  solution  was 
again  filtered  and  clarified  and  the  clarified  solution  was  passed  to  a 
precipitation  press  and  zinc  dust  used  to  precipitate  the  gold.  The 
recovery  was  96%  on  an  ore  carrying  $13  to  $20  a  ton.  The  total 
operating  cost  (of  mining,  milling,  developments,  etc.)  in  1914  was 
$7.59  a  ton.  The  average  treatment  cost  was  reduced  from  $2.24  a 
ton  (labor  and  material)  in  1914  to  $2.08  a  ton  in  1917,  the  saving 
having  been  made  in  the  labor  item.  An  average  of  70  to  75  tons  of 
ore  was  treated  daily.    The  following  material  was  used  per  ton  of  ore 


SACRAMENTO   FIELD   DIVISION  11 

treated:   Cyanide,   1  l!l   Ih.,  lime,   2k    ll>.,   zinc   diisf,   ().S*J   lit      liilKjrfo 
0.54  lb.,  pebbles,  5  lb. 

Casa  Madera  Gold  Mininfj  ySyiidicalc  Iwis  eoiilimicd  |)i-()sj)ectin}?  its 
claims  near  Mt.  Lewis,  15  miles  by  monntain  road  from  Tuolumne. 
When  the  prospect  was  visited  October  12  last,  the  superintendent 
could  not  point  out  any  proved  ore.  After  a  brief  underground  and 
surface  inspection,  the  writer  concluded  that  the  recent  work,  since 
the  adit  and  raise  entered  soft  p^round,  has  been  carried  on  in  a  fault 
zone.  From  all  information  obtainable,  the  workin<?s  so  far  have  not 
revealed  a  payable  orebody,  although  about  2000  feet  of  underground 
work  had  been  done. 

A  Herman  mill  with  a  capacity  of  40  tons  daily  to  10  mesh  was 
installed,  and  a  cyanide  plant  with  a  capacity  of  200  tons  of  ore  daily, 
under  favorable  conditions  (but  at  present  without  any  other  primary 
crushing  unit  than  the  above)  was  completed  early  in  1927,  and  a  test 
run  was  made,  but  the  resulting  clean-up  was  reported  disappointing. 
It  is  stated  that  about  $300,000  had  been  raised  for  the  use  of  the 
company  by  the  sale  of  stock  and  bv  assessments  up  to  the  middle 
of  1927. 

These  claims  are  supplied  with  electric  power  over  a  line  three  miles 
long  from  Confidence.  There  are  tw^o  small  air  compressors,  and  a 
hoist  from  the  top  of  the  ridge  connects  with  No.  1  adit,  A  flow  of 
several  inches  of  water  w^as  issuing  from  the  adit  when  visited.  There 
are  several  camp  buildings. 

Chileno,  Carrington,  Rice,  Santissima,  Stocker,  J.  A.  Gillis,  Wilson 
&  Means,  Pine  Tree,  Last  Chance,  and  other  claims  on  eJackass  Hill, 
near  Tuttletow^n,  are  in  the  amphibolite  schist  east  of  the  Mother  Lode. 
They  have  been  known  in  the  past  principally  as  pocket  mines,  and 
most  of  them  were  w^orked  only  to  shallow  depths. 

In  1922  the  group  w^as  taken  under  option  by  Nevada  Wonder  Mining 
Company.  On  the  Chileno  claim  a  shaft  w^as  sunk  to  a  depth  of  about 
500  feet  on  an  incline  of  74°  and  levels  were  run  at  150  aiul  450  feet 
deep.  On  the  150-ft.  level  an  ore  shoot  160  feet  long  and  of  good  grade 
was  opened.  On  the  450-ft.  level,  over  1000  feet  of  work  was  done,  of 
which  over  500  feet  was  crosscutting,  but  results  on  that  level  were 
disappointing,  and  the  option  was  abandoned. 

The  Chileno  was  immediately  taken  under  lease  and  option  by  L.  L. 
Coffer  and  G.  L.  Warrington,  who  in  March,  1923,  put  in  a  Hunting- 
ton mill.  Mark  Twain  Mining  Company  was  organized  soon  afterw^ard 
to  work  the  Chileno.  They  ran  a  level  at  230  feet  in  depth  and  put 
up  a  5-stamp  mill  with  tw^o  concentrators.  Some  ore  was  stoped  betw^een 
the  230-  and  150-ft.  levels,  and  they  extended  the  450-ft.  level,  but  had 
suspended  work  here  when  the  property  was  visited  November  30,  1927, 
and  were  prospecting  the  nearby  Atlas  claim. 

The  Chileno  vein  is  a  stringer  lead  of  quartz  and  calcite  in  highly 
silicified  amphibolite  schist,  wdth  considerable  pyrite  often  in  coarse 
crystal  form. 

Clio  Mine  is  on  the  Mother  Lode  one-half  mile  south  of  Jacksonville. 
Since  the  Seventeenth  Report  of  the  State  Mineralogist,  written  in 
1920,  there  have  been  many  changes  at  the  property.  Late  in  1922, 
the  mill  and  surface  plant  burned  down.     A  10-stamp  mill  with  three 
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Wilfley  concentriitors  and  a  new  Vandercook  mei'cnric  cyanide  plant  of 
50  tons  capacity  have  been  erected  since.  Work  was  formerly  carried 
on  through  an  adit,  from  which  an  interior  shaft  was  sunk.  The  shaft 
has  been  raised  205  feet  to  the  surface,  and  has  also  been  sunk  300 
feet  and  the  700-,  800-,  and  })0()-ft.  levels  have  been  opened.  The 
original  property,  Avhich  was  a  narrow  strip  along  the  lode,  has  been 
enlarged  by  the  purchase  of  the  Imperial  Gold  Mines,  Bell  Boy  and 
West  Clio  claims  and  E.  R.  Bolton  property,  making  a  total  of  637^ 
acres.  There  has  been  considerable  exploratory  work  from  the  600-ft. 
level  down,  but  comparatively  little  ore  has  been  milled  by  the  present 
company. 

The  shaft  is  930  feet  deep,  on  an  incline  of  67°  and  has  three  com- 
partments. Levels  are  at  218,  306,  361,  473,  565,  700,  800  and  900  feet. 
There  has  been  a  total  of  1100  feet  of  drifting  on  218  (adit)  level,  and 
350  feet  of  drifting  on  473-ft.  level,  of  which  200  feet  is  caved.  Of 
480  feet  of  drifting  on  the  565-ft.  level,  200  feet  is  ncAv  work.  The 
700-ft.  level  is  drifted  300  feet,  the  800-ft.  level,  225  feet  and  900-ft. 
level  has  been  crosscut  for  313  feet  east. 

The  vein  consists  of  quartz  stringers  and  altered  amphibolite  schist, 
now  a  dolomitic  sulphide  ore,  carrying  3%  to  5%  of  pyrite.  It  has 
a  maximum  width  of  40  feet  but  averages  8  to  10  feet.  The  foot-wall 
is  swelling  serpentine  with  a  heavy  gouge  and  the  hanging  wall  is  the 
altered  amphibolite  schist.  The  ore  is  generally  low  grade,  running 
from  $4  to  $6  a  ton,  with  low  grade  concentrate.  The  property  was 
idle  the  latter  half  of  1927,  but  resumption  of  work  was  planned.  The 
deepest  sloping  was  for  a  length  of  160  feet  and  Avidth  of  eight  feet 
on  the  800-ft.  level. 

Crystalline  Mine,  on  the  Mother  Lode  north  of  the  Harvard  and  a 
mile  west  of  Jamestown,  Avas  unwatered  and  prospected  in  1922  and 
1923  by  Tonopah  Mining  Company  of  Nevada.  The  steam  hoist  was 
converted  to  use  electric  power  and  a  new  headframe  was  built.  The 
old  workings  had  included  a  shaft  600  feet  deep  and  levels  at  283  and 
593  feet,  with  considerable  drifting.  Tonopah  Mining  Company  drove 
the  lower  level  north  along  the  course  of  the  lode  the  entire  length  of 
the  property,  and  to  a  point  beneath  the  old  Alabama  shaft.  Their 
option  was  abandoned  late  in  1923. 

The  claims  are  along  the  contact  of  serpentine  and  Calaveras  (Car- 
boniferous) schist  and  there  has  been  Aviclely  dispersed  alteration  and 
feeble  mineralization. 

Duich-App  Group  comprises  Dutch  and  Sweeney  Mines  and  mill- 
sites,  App  and  Heslep  Mines  and  millsites  and  Hitchcock  Mine,  in 
Sees.  22,  23  T.  1  N.,  R.  14  E.,  at  Quartz  Mountain  two  miles  south  of 
Jamestown.  In  January,  1928,  they  were  advertised  for  sale  under  a 
deed  of  trust  held  by  Wells  Fargo  Bank-ITnion  Trust  Company  of 
San  Francisco. 

The  App  Mine  was  worked  from  1856  until  about  1890,  when  a 
depth  of  800  feet  had  been  reached,  and  again  from  1893  at  intervals 
until  1911  when  another  shaft  had  reached  an  inclined  depth  of  1340 
feet.  From  1915  until  1920  it  Avas  prospected  and  some  ore  taken  out 
through  the  loAver  levels  of  the  adjacent  Dutch  shaft.  The  early  opera- 
tions Avere  on  a  small  scale  and  contemporaneous  reports  stated  that 
for  12  years  the  ore  averaged  $14  a  ton.     In  later  years,  there  Avas  a 
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eO-staiiip  mill  and  ore  was  stoped  for  a  width  of  30  feet  or  more.  This 
was  on  tlie  footwall  vein  on  the  Avest  side  of  the  'bull  quartz'  vein. 
The  production  of  the  App  is  reported  to  have  been  about  $6,r)()0,0()(). 
The  ore  as  mined  in  the  later  operations  was  low  o-rade.  Levels  were 
opened  at  intervals  of  100  feet  from  the  new  shaft  and  drifts  were 
run  north,  the  maximum  distance  beino-  1240  feet  on  tlie  l:300-ft.  level. 

The  Ileslep  Mine  was  worked  previous  to  1912  tlirough  a  shaft  ."iOO 
feet  deep.  In  that  year  a  cave  occurred  and  300  feet  on  the  nortli  end 
was  lost.  In  1923,  J.  A.  Keyes  and  associate  obtained  a  lease  on  the 
part  of  the  mine  above  the  300-ft.  level.  They  installed  12  stamps  and 
milled  ore  for  about  two  years,  and  are  believed  to  have  made  a  good 
protit.  The  Heslep  vein  outcrop  was  well  defined  but  in  depth  it  broke 
into  stringers  and  bunches  of  (quartz.  The  later  work  by  Keyes  Avas 
on  an  ore-shoot  reported  260  feet  long  by  six  feet  wide  in  the  Whitf ord 
vein,  lying  between  the  Heslep  and  '  bull  quartz '  veins. 

The  Dutch  Mine  was  worked  at  intervals  from  early  days,  and  on  a 
small  scale.  In  1893,  larger  scale  operations  were  started  and  con- 
tinued, with  a  few  short  interruptions,  until  April,  1920.  The  prin- 
cipal operations  were  carried  on  by  Dutch  Consolidated  Mining  Com- 
pany, folloAved  by  Dutch-Sweeney  Mining  Company  and  finally  by 
Pacific  Coast  Gold  Mines  Corporation.  The  Dutch  shaft  Avas  sunk  to 
a  depth  of  1867  feet  by  the  first  tAVo  companies  and  most  of  the  pro- 
duction Avas  made  by  them.  The  ore  Avas  low  grade,  on  the  average. 
A  total  of  646,000  tons  is  stated  to  have  yielded  $2,500,000,  but  the 
entire  output  is  not  knoAvn.  Tlie  operations  up  to  1915  Avere  carried 
on  at  loAv  cost,  the  total  operating  cost  being  as  low  as  $2.30  a  ton,  but 
costs  more  than  doubled  in  the  period  1915  to  1920  under  the  last 
named  company.  That  company  sank  the  Dutch  shaft  from  1867  to 
2350  feet  inclined  (2070  feet  vertical)  depth  and  did  about  17,000 
feet  of  ncAv  development  and  exploration  work  on  the  App  and  Heslep 
veins,  on  the  1350,  1500,  1650,  2050  and  2300-ft.  levels.  The  1500-ft. 
level  was  the  principal  one,  and  AA^as  extended  1800  feet.  Ore  AA^as 
mined  and  milled  from  the  1500,  2050  and  2300-ft  levels.  The  levels 
Avere  run  into  the  App  and  Heslep  claims  south  of  the  Dutch. 

The  Mother  Lode,  as  it  passes  tlirough  this  group  of  claims,  consists 
of  a  series  of  veins  Avith  a  total  Avidth  varying  from  40  feet  on  the 
north  to  300  feet  at  the  south,  forming  at  Quartz  Mountain  the  central 
part  of  a  hill  250  feet  high.  The  lode  system  is  composed  of  (luartz 
lenses  and  stringers,  included  fragments  of  Avail  rock,  serpentine,  dikes, 
mariposite  and  ankerite.  The  various  veins  in  the  system  are :  West. 
App  or  Footwall,  Middle,  Heslei),  Whitford  (in  Heslep  claim),  Bull 
Qtiartz,  and  Knox  &  Boyle  veins.  The  A'arious  \^eins  may  pinch  and 
form  lenses  or  break  into  stringers,  and  are  not  all  continuous  through- 
out the  group  of  claims.  The  App  (footAvall)  vein  Avas  principally 
AA^orked  in  that  mine,  the  Heslep  and  Whitford  in  the  Ileslep  ]\Iine,  and 
the  App,  Middle  and  Heslep  veins  in  the  Dutch.  The  lode  lies  in  the 
Calaveras  (Carboniferous)  slaty  schists  Avith  altered  greenstone  (meta- 
andesite)  and  serpentine  on  the  footwall  and  amphibolite  schist  on  the 
hanging  Avail. 

The  ore  in  ialer  opei-alions  was  in  the  form  ot  stringer  leads  and 
mineralized  schist.  The  Middle  and  Heslep  veins  come  within  live  to 
ten  feet  of  each  other  above  the  15()0-ft.  level,  and  in  the  App  Avork- 
ing  Avere  stoped  together,  30  to  40  feet  Avide.     In  the  Dutch,  betAveen 
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600  and  800  feet  in  depth,  ore  was  sloped  60  feet  Avide  and  250  feet 
long.  Ore  shoots  are  said  to  liave  crossed  the  lode  diagonally  from 
the  footwall  to  hanging  wall  and  pitched  north.  The  schist  ore  han- 
dled by  the  last  company  gave  8%  to  10%  of  concentrate,  worth  $40 
a  ton.  Ore  shoots  10  to  15  feet  wide  and  200  to  300  feet  long  were 
mined.  The  general  average  of  ore  developed  and  mined  by  Pacific 
Coast  Gold  Mines  Corporation  was  abont  $5  a  ton,  but  assays  varied 
from  $1  to  $11  a  ton.  This  company  erected  a  costly  reduction  plant 
and  mined  and  milled  ore  at  the  rate  of  3500  tons  a  month  for  some 
time. 

The  ore  treatment  Avas  as  follows  when  the  mill  was  visited  when 
in  operation  late  in  1919 :  Ore  from  shaft  bins  was  broken  to  3-inch 
size  in  gyratory  crusher  under  the  bins,  and  conveyed  to  mill  bins 
from  which  it  was  fed  to  two  Hardinge  mills,  grinding  to  80  mesh.  Pulp 
passed  over  plates  to  amalgamate  any  coarse  free  gold ;  classified,  fines 
elevated  and  sent  over  two  sets  of  three  plates  each,  for  further  amal- 
gamation of  gold,  then  sent  to  a  16-cell  Minerals  Separation  flotation 
machine.  Flotation  concentrate  from  first  eight  cells  was  cleaned  on  two 
Wilfiey  tables  and  from  last  eight  cells  was  returned  to  first  eight  cells. 
Flotation  tailing  was  sent  to  a  K.  and  K.  flotation  machine,  from  which 
the  concentrate  went  to  a  Dorr  thickener,  diaphragm  pump  and  Oliver 
filter  and  was  mixed  with  the  concentrate  from  Wilfiey  tables  for 
shipment.  For  flotation,  a  mixture  of  pine  oil,  water-gas  tar,  stove 
oil  and  beechwood  creosote  was  used.  A  recovery  of  90%  to  92% 
was  claimed. 

The  cost  of  operation  was  too  liigli  to  permit  a  profit  on  the  grade  of 
ore  developed,  and  as  costs  did  not  decrease  after  the  war  as  antici- 
pated, and  as  the  expected  gold  bonus  legislation  was  not  enacted, 
work  was  stopped. 

Eagle  Shatvmut  Mine,  on  the  Mother  Lode  near  Jacksonville,  has 
been  the  principal  gold  producer  of  the  county  in  recent  years.  The 
mine  and  mill  have  been  described  in  considerable  detail  in  our  past 
reports  (Report  XVII,  page  479,  and  Report  XVIII,  pages  748-750). 
Belmont  Shawmut  Mining  Company,  lessee  of  the  property  for  many 
years,  quit  work  in  November,  1923.  and  turned  the  mine  back  to  the 
owners  in  June,  1924.  It  was  subsequently  sold  to  J.  D.  McCarty  who 
is  engaged  in  milling  pillars  and  other  small  lots  of  ore,  with  the 
])rospect  of  a  complete  shut-down  soon.  The  Belmont  Shawmut  Mining 
Company  mined  a  large  tonnage  of  ore  and  tried  various  methods  of 
milling  but  the  increase  of  costs  during  and  after  the  war  absorbed 
all  the  profits  that  would  have  been  possible  under  former  conditions 
on  such  low  and  medium-grade  ore.  The  total  production  of  the  prop- 
erty has  been  over  $5,000,000. 

The  ore  deposit  at  this  mine  occurs  in  a  broad  fracture  zone  which 
is  filled  with  quartz  stringers  and  dolomite  on  the  hanging  wall  of  a 
dike  whicli  is  composed  principally  of  basic  feldspars  and  is  coarsely 
crystalline.  The  ore  here  is  always  accompanied  by  a  massive  outcrop 
of  'bull  quartz.' 

Tlie  ore  bearing  foniuilions  at  Ihe  surface  are  at  the  east  side  of 
the  complex  of  Mariposa  (Jurassic)  rocks,  consisting  of  slate  beds, 
often  closely  folded  and  intruded  by  many  small  dikes,  some  showing 
at  the  surface  in  the  axes  of  the  folds  of  slate.    The  ore  lies  close  to  the 
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contact  of  the  Mariposa  beds  with  a  strip  of  Calaveras  formation  which 
is  scarcely  100  feet  wide  at  the  south  end  of  the  property  and  consists 
of  black  and  brown  slaty-schist,  with  small  lenses  of  limestone  followed 
on  the  east  by  amphibolite  schist. 

Four  types  of  ore  were  distinguished  by  0.  McCraney  in  the  later 
Avork.  They  were  banded  quartz,  impregnated  schist,  dark  and  light 
sulphide  ores.  The  principal  ore  in  depth  Avas  the  dolomite-sulphide 
ore,  occurring  in  well-defined  overlapping  lenses  8  feet  to  30  feet 
wide.  The  vein  rolls,  and  the  ore  was  in  the  crests  of  the  anti- 
clines. The  sulphide  content  averaged  7%,  and  was  even  higher 
in  the  dolomite-sulphide  ore,  Avhich  was  first  encountered  on  the  17th 
level,  and  which  became  so  important  a  part  of  the  output  from  there 
down  as  to  influence  the  method  of  treatment.  There  is  a  heavy  gouge 
on  the  footwall  side  of  vein  which  is  six  feet  wide  at  the  surface  and 
is  in  contact  with  the  vein  between  1100  and  1400  feet  in  depth,  but 
below  is  separated  from  the  vein.  Where  cut  in  the  workings  it  swelled 
excessively.  Typical  cross-sections  of  the  formation  at  No.  3  and  No.  18 
levels  showed  practically  the  same  sequence,  with  the  'bull  quartz' 
or  'talc'  on  the  footwall  folloAved  going  toward  the  hanging  wall  by 
dolomite  six  to  eight  feet  Avide,  assaying  high  in  gold,  at  times,  but 
generally  low  or  medium  grade,  then  a  stratum  of  limestone,  three  to 
11  feet  wide,  which  is  separated  from  the  amphibolite  schist  of  the 
hanging  wall  by  15  feet  of  black  slate  (Calaveras  formation).  Stopes 
were  generally  not  over  200  feet  long.  Faults  across  the  course  of  the 
lode  bound  the  deposit  on  both  ends,  displacing  the  vein  from  east  to 
Avest,  looking  south;  but  no  important  orebodies  have  been  found  on 
either  adjoining  property.  The  ore  generally  averaged  from  $4  to  $4.50 
a  ton  in  later  years,  though  at  many  times  better  grades  were  mined, 
and  in  the  earlier  operations  ore  rich  in  free  gold  was  found. 

The  mine  was  worked  through  three  inclined  shafts,  the  deepest  an 
internal  shaft,  with  an  inclined  depth  of  3213  feet  at  the  21st  level. 
Later  Avork  was  through  this  shaft,  reached  through  a  crosscut  tunnel 
1060  feet  long,  450  feet  on  the  dip  below  outcrop.  This  shaft  Avas  on 
the  vein  at  an  angle  of  65°  to  68°  to  between  the  11th  and  12th  levels, 
then  on  an  angle  of  65°,  entering  the  hanging  wall  and  being  about 
100  feet  from  the  vein  on  the  lower  levels.  These  levels  were  numbered 
16  to  21  and  were  200  feet  apart.  About  six  miles  of  drifts  were  run, 
most  of  them  north  of  the  shaft. 

Many  systems  of  ore  reduction  have  been  used  at  this  mine.  At 
first,  regulation  stamp-milling  and  plate  amalgamation  Avere  used.  Then 
a  chlorination  plant  was  installed  and  operated  until  the  Belmont  ShaAv- 
mut  Mining  Company  took  the  property.  The  percentage  of  sulphides 
(, principally  pyrite)  increased  with  depth  and  the  proportion  of  free 
gold  that  could  be  amalgamated  decreased.  This  company  installed 
Jones-Belmont  flotation  cells  and  made  two  grades  of  concentrate,  one 
on  the  vanners  and  one  Avith  the  cells.  These  at  first  Avere  shipped  for 
smelting,  but  they  Avere  usually  Ioav  grade  and  shipment  and  smelter 
charges  were  high  and  smelter  specifications  quite  exacting,  so  that 
experiments  were  carried  on  to  find  the  best  Avay  of  extracting  the  gold 
at  the  property. 

In  the  course  of  this  work,  it  was  found  that  the  oil-floated  concen- 
trate responded  better  to  cyanide  treatment  than  the  table  concentrate. 
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Extended  use  of  the  flotation  cells  also  showed  that  while  flotation  gave 
a  satisfactory  recovery,  it  was  more  expensive  than  the  grade  of  ore 
justified.  The  flotation  cells  were  therefore  discarded.  Sixt}^  stamps 
were  used  to  crush  ore  to  18-mesh  without  amalgamation  in  batteries 
or  on  plates.  The  pulp  was  first  concentrated  on  8  Butchart  tables. 
Table  tailing  was  sent  through  a  Dorr  thickener  and  the  thickened  feed 
was  concentrated  on  16  Frue  vanners.  The  original  concentrate  from 
the  Butchart  tables  and  the  concentrate  from  the  Frue  vanners  were 
then  ground  to  minus  200-mesh  in  a  5  ft.  by  18  ft.  tube  mill  to  which 
8  lb.  to  10  lb.  of  California  crude  oil  was  added,  per  ton  of  concentrate. 
The  finely  ground  concentrate  was  then  thickened  and  cyanided  in 
six  14  ft.  by  14  ft.  Devereux  agitators,  and  solution  sent  to  precipitation 
tanks.  No  battery  nor  plate  amalgamation  of  gold  was  considered 
necessary  as  the  free  gold  in  the  sulphide  ore  was  small  in  amount  and 
finely  divided. 

Experimental  Mine  is  a  mile  and  a  half  north  of  Columbia  on  the 
south  side  of  North  Fork  of  Stanislaus  River.  There  are  three  unpat- 
ented lode  claims,  a  millsite  and  a  patented  placer  claim,  giving  2000 
feet  along  the  strike.  The  ])resent  stock  company,  a  Nevada  corpora- 
tion called  Experimental  Mining  Company,  Avhich  has  the  property 
under  lease  and  option,  has  consolidated  with  it  the  John  Royal  quartz 
claim,  adjoining. 

The  vein  was  discovered  six  feet  below  the  surface  in  the  course  of 
l)]acer  mining.  The  first  mill,  of  eight  stamps  with  square  wooden 
stems,  was  built  in  1854.  The  vein  Avas  Avorked  intermittently  from 
1854  to  1904  and  since  1904  tlie  property  has  been  active  on  a  small 
scale  most  of  the  time. 

The  strike  of  vein  is  N.  20°  W.  and  it  dips  40°  E.  The  hanging  wall 
is  hard  dolomitic  limestone  full  of  caverns,  many  of  which  contain 
water  and  mud,  and  the  footwall  is  limestone  and  a  series  of  decomposed 
dioritic  dikes,  which  strike  across  the  course  of  vein  and  dip  steeply. 
Ore  shoots  appear  to  make  at  the  junctions  of  these  dikes  with  the 
vein.  The  average  width  of  vein  in  the  ore  shoots  is  2^  to  3J  feet  and 
it  is  reported  to  maintain  this  width  in  the  bottom.  The  rich  ore  near 
the  surface  was  free  gold  associated  with  azurite ;  in  depth,  it  carries 
free  gold,  pyrite,  galena  and  chalcopyrite. 

The  shaft  was  nearly  400  feet  deep,  on  the  dip  of  vein,  with  six 
levels,  previous  to  1924.  A  drain  tunnel  had  also  been  run  as  a  cross- 
cut 2800  feet,  and  although  it  was  still  300  feet  from  the  vein,  it  had 
drained  the  workings  to  within  75  feet  of  the  bottom  because  of  the 
cavernous  nature  of  the  limestone.  No  figure  of  the  total  production 
can  be  obtained,  but  Thomas  Conlin  states  that  in  four  seasons  (using 
water  power,  which  was  available  only  part  of  the  year)  $55,000  was 
produced.  This  was  l)etween  1906  and  1909.  Since  then  to  1921,  the 
output  paid  expenses.  In  April,  1924,  United  Mines  Company  of 
California  (M.  ^I.  Van  Wyck  in  control)  began  work.  The  drain 
tunnel  was  cleared  and  extended,  cutting  the  Shaft  and  Cellar  ore 
shoots  and  extending'  100  feet  soutli  of  the  shaft  bottom.  These  ore 
shoots  |)roved  disappointing  on  this  level.  A  winze  was  sunk  100  feet 
on  the  Cellar  shoot  and  drifts  were  run,  opening  the  vein  for  120  feet. 
This  gave  such  encouraging  results  that  electric  power  was  brought  in 
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and  a  good  hoist  and  compressor  installed.  The  winze  was  sunk  86 
feet  deeper,  and  a  second  level  started  at  a  depth  of  150  feet.  The 
total  output  from  these  winze  workings,  most  of  it  from  the  first  100 
feet  of  winze  and  the  first  level,  was  $43,850.  This  company  also 
connected  the  drain  tunnel  level  with  the  old  shaft  workings  230 
feet  above.  They  quit  in  November,  1926,  and  other  lessees  continued 
work  until  July,  1927.  Another  winze  was  sunk  60  feet  deep  from  the 
drain  tunnel  on  the  shaft  ore  shoot,  which  is  300  feet  north  of  the 
Cellar  shoot.  The  reported  output  of  this  work  was  $11,000  of  whicJi 
$10,000  came  from  the  second  winze  workings,  where  a  drift  and  raise 
were  each  run  40  feet.  In  July,  1927,  the  hoist  and  compressor  were 
removed,  but  the  present  lessees  have  lately  begun  work  with  15  men 
and  are  deepening  the  Cellar  winze.  Considerable  water  has  ])een 
encountered  in  sinking  this. 

There  is  a  5-stamp  mill  and  other  equipment  at  the  tunnel  portal  and 
a  3-stamp  mill  and  old  water-power  hoist  at  the  shaft  collar. 

Garfield  prospect  is  east  of  the  Grizzly  and  north  of  the  Starr  King 
and  is  about  two  miles  from  Tuolumne.  It  was  worked  up  to  1914  by 
adits,  producing  about  800  tons  of  $7  ore  from  above  an  adit  which 
reached  a  depth  of  75  feet  below  the  outcrop.  Other  adits  were  also 
driven.  In  1917  or  1918,  a  shaft  was  sunk  250  feet  below  the  former 
adit  level  and  a  drift  was  run  1200  feet  on  the  fissure,  which  there 
carried  about  one  foot  of  gouge,  reported  to  assay  $4  a  ton.  One  adit 
was  also  run  800  feet.  No  payable  ore  was  developed  in  either  case. 
The  Garfield  claim  is  patented  and  three  unpatented  claims  were  held 
also.    There  is  a  mill  of  ten  1050-lb.  stamps. 

Harriman  Mine.  Ilarriman  Mining  and  Milling  Company,  ow^ners, 
1106  Tribune  Tower,  Oakland.  L.  A.  Lessman,  president;  L.  W.  Jeffer- 
son, secretary-treasurer. 

It  is  on  the  Mother  Lode  a  mile  and  a  half  south  of  Jacksonville. 
It  contains  three  patented  claims,  named  M.  B.,  Sonora  and  Hayes,  and 
the  Willieta  claim  is  under  option,  giving  a  total  length  of  about  a 
mile.  At  this  place,  the  IMariposa  slates  are  only  about  1500  feet  in 
width  and  are  flanked  on  the  east  b}^  serpentine  and  the  Calaveras 
formation  with  intrusive  dikes  of  diabase.  The  principal  workings  are 
at  the  contact  with  serpentine  on  the  footwall. 

There  are  two  shafts,  both  on  the  M.  B.  claim.  No.  1  or  north  shaft 
is  500  feet  deep  on  61°  incline,  with  levels  at  200,  350  and  500  feet 
inclined  depth.  This  shaft  has  two  compartments  to  350  feet  in  depth 
and  the  balance  has  three  compartments.  Drifts  have  been  run  280  feet 
south  and  150  feet  north  on  the  350-ft.  level.  The  south  drift  is  on 
the  vein,  averaging  probably  eight  feet  w^ide,  one  crosscut  showing  35 
feet  in  width  which  is  reported  to  average  $4  a  ton.  This  ore  shoot 
is  believed  to  be  100  feet  long.  It  iuis  a  soft,  black  serpentine  footwall 
and  a  hard  diabase  hanging  wall  which  has  been  crosscut  for  70  feet. 
The  south  drift  on  the  200-ft.  level  is  570  feet  long,  connecting  with 
No.  2  shaft.  The  500-ft.  level  was  still  under  water  and  inaccessible 
at  time  of  visit  in  October,  1927.  The  entire  mineralized  formation 
at  the  pi'opcrty  is  180  feet  wide,  of  which  the  ])()rtioii  next  the  ser])en- 
tine  is  the  footwall  or  'bull  quartz'  vein.  In  the  south  shaft  work- 
ings at  120-ft.  level,  which   were  open  m  1921,  the  diabase  dike  and 
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later  grey  dikes  run  parallel.  A  zone  of  stringers  in  the  diabase 
carried  free  gold  where  they  ran  to  and  were  cut  off  by  the  grey  dikes. 
The  amount  of  such  ore  was  small.  A  crosscut  was  run  on  that  level 
116  feet  east  into  the  footwall. 

George  Z.  Bertschy,  the  present  superintendent,  reports  finding  a 
good  prospect  on  the  Sonora  claim  a  little  east  of  the  No.  1  shaft  and 
will  crosscut  from  the  500-ft.  level  to  see  if  this  extends  to  that  level. 
The  prospect  is  on  the  hanging  wall  of  the  diabase. 

The  property  is  equipped  with  electric  hoist,  air  compressor  (340  cu. 
ft.  free  air  p.m.)  and  10-stamp  Straub  mill  and  one  concentrator. 
The  mill  capacity  is  12J  tons  daih^  to  35  mesh. 

Harvard  Mine  is  a  mile  southwest  of  Jamestown  on  the  Mother  Lode. 
It  was  discovered  in  1850  and  worked  at  intervals  until  October,  1917, 
since  which  time  the  mill  and  hoist  have  been  dismantled  and  the  mine 
has  lain  idle.  The  property  comprises  the  McCann,  Mooney,  Trio  and 
Sobrante  mining  claims  and  Mooney  millsite,  and  covers  about  5000 
feet.  The  Trio  and  Mooney  claims,  when  worked  at  shallow  depths  in 
the  early  days,  produced  ore  carrying  about  $4.75  a  ton,  and  the  bulk 
of  ore  produced  has  been  low  grade,  although  one  narrow  vein  at  the 
serpentine  contact  in  the  south  workings  produced  a  small  amount  of 
very  rich  ore. 

The  lode  here  has  a  serpentine  footwall  and  Calaveras  slate  and  schist 
hanging  wall.  Most  of  the  ore  in  later  operations  was  mineralized 
schist  and  stringers  of  quartz  cutting  the  schist.  Several  ore  shoots 
averaging  200  feet  long  by  six  feet  wide  were  worked  up  to  the  time  of 
the  war.  An  operating  cost  of  about  $2  a  ton  was  claimed  in  1914 
with  60  stamps  crushing  about  300  tons  of  ore  daily,  and  with  a  total 
crew  of  115  men.  After  the  war  started,  costs  rose  and  higher  grade 
ore  had  to  be  sought.  Shortly  before  closing,  ore  of  fair  grade  was 
developed  on  the  north  on  the  1850-ft.  level,  but  at  quite  a  distance 
from  the  shaft,  and  apparently  did  not  offer  sufficient  incentive  to 
continue  operation. 

The  mine  was  opened  through  two  shafts  1000  feet  part.  No.  1,  the 
north  shaft,  was  700  feet  deep  and  No.  2,  the  main  working  shaft  in 
later  years,  was  perpendicular  for  700  feet,  then  on  an  incline  of  58° 
to  a  depth  of  1850  feet.  Levels  were  run  at  intervals  of  150  feet  in  the 
lower  part  of  the  mine. 

Usual  Mother  Lode  practice  was  followed  in  milling.  The  stamps 
weighed  1200  lb.  each  and  crushed  ore  to  pass  either  40-mesh  or  20- 
mesh  screen.  Concentrate  was  saved  on  Johnson  vanners.  It  was  low 
grade,  running  $30  to  $35  a  ton,  and  consisting  almost  entirely  of 
pyrite.  The  recovery  was  85%  to  90%  of  mill  head  assay  value.  The 
total  reported  output  of  the  mine  was  about  $2,500,000. 

Lucky  Strike  Prospect.  J.  D.  Thomas,  Confidence,  et  al.,  owners. 
There  are  six  claims  on  the  east  side  of  North  Fork  of  Tuolumne  River 
three  miles  by  steep  road  from  Confidence.  Lucky  Strike  claim  is  the 
site  of  most  of  the  work  done. 

There  is  an  adit  120  feet  long  on  a  vein  striking  N.  35°  to  N.  60°  E. 
and  dipping  83°  NW.  It  has  a  maximum  width  of  4 J  feet.  A  winze 
10  feet  deep  is  sunk  at  the  face  of  adit.  A  short  distance  west  an 
inclined  shaft  has  been  sunk  50  feet  and  a  level  run  70  feet  (now  under 
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water)  on  a  flat  vein  crosshio^  the  other.  The  first  mentioned  vein  is 
white  quartz  carrying  ])atches  of  zincblende,  pyrite  and  a  little  galena. 
Tt  looks  promising  but  assays  so  far  have  varied  from  $1  to  $7.90  a  ton. 
The  second  vein  is  a  small  one  showing  some  pyrite.  There  is  a  small 
hoist  at  the  shaft  with  two  auto  engines  for  power. 

On  the  adjoining  hillside  on  these  claims  there  are  several  other 
veins  in  the  granodiorite.  Some  of  these  pan  well  in  gold,  but  have 
not  been  prospected. 

Mayflower  Prospect  contains  three  unpatented  claims  two  miles 
southeast  of  Confidence  on  the  west  side  of  the  canyon  of  North  Fork 
of  Tuolumne  River.  W.  T.  Barrett,  Confidence,  is  the  owner  and  Cali- 
fornia Barrett  Gold  Mining  Company,  Oakland,  has  a  lease  and  option 
to  purchase. 

There  is  an  old  drift  74  feet  long  on  the  vein,  a  crosscut  of  30  feet 
and  a  winze  12  feet  on  a  vein  .striking  northeast  reported  40  inches 
wide,  but  this  is  partly  inaccessible.  At  a  point  100  feet  lower  verti- 
cally and  at  an  elevation  of  3080  feet,  an  adit  had  been  run  140  feet  at 
time  of  visit,  crosscutting  toward  the  vein.  The  country  rock  is  grano- 
diorite, and  where  the  adit  runs  there  has  been  a  partial  differentiation 
of  the  lighter  minerals,  especially  quartz,  but  it  shows  considerable 
hornblende  near  the  face,  and  a  small  quartz  vein,  so  far  unprospected. 
It  was  not  expected  to  cut  the  vein  found  above  for  about  100  feet 
farther. 

There  is  a  16-h.p.  gas  engine  and  8"  by  6"  vertical  compressor  at 
the  lower  adit.     Two  men  are  employed. 

Morning  Glory  Mine  is  2.7  miles  b}^  steep  road  from  Confidence,  and 
at  an  elevation  of  3010  feet  just  east  of  North  Fork  of  Tuolumne  River. 
C.  Layman  and  J.  A.  King  are  working  it.  There  are  five  claims  in  the 
property,  but  most  of  the  Avork  is  on  the  Morning  Glory  claim. 

The  vein  strikes  N.  20°  W.  and  dips  about  24°  east.  It  varies  from 
six  inches  to  tw^o  feet  wide  and  carries  galena,  pyrite  and  free  gold 
in  ribbon  quartz.  In  the  mine  workings  it  is  enclosed  in  a  greenish 
dike  which  intrudes  the  granodiorite  country  rock. 

A  shaft  follows  the  vein  on  its  dip  for  140  feet  in  the  hard  dike  rock. 
Drifts  have  been  run  short  distances  north  and  south  from  the  shafts 
but  only  a  small  tonnage  has  been  mined  and  milled.  There  is  a 
compressor  and  a  small  pump,  operated  by  water  poAver. 

Phoenix  Mine.  Owner,  Phoenix  Mining  Company.  B.  A.  Whittaker^ 
president,  Tuolumne.  It  comjorises  two  claims,  the  Phoenix  and  Cen- 
tral, three  miles  southeast  of  Tuolumne  near  the  Providence  mine. 
The  claims  cover  1500  feet  in  length  on  the  vein. 

The  company  began  work  in  1921  and  was  incorporated  in  1924. 
They  claim  to  have  spent  $22,000  in  develo])ment  work.  An  inclined 
shaft  has  been  sunk  and  levels  were  turned  at  170  and  265  feet  inclined 
depth.  The  first  level  was  drifted  165  feet  south  and  the  second  411 
feet  south  and  80  feet  north.  In  the  latter,  it  is  claimed  that  the  vein 
averages  six  to  eiglit  feet  wide  and  shows  payable  ore  for  220  feet  as 
proved  in  four  winzes,  but  this  could  not  be  checked  as  the  property 
is  idle  and  workings  could  not  be  visited.  Tlie  company  is  seeking 
further  funds  to  deepen  the  shaft  and  open  another  level. 
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Providence  Mine  is  2-\  miles  southeast  of  Tuolumne.  It  was  worked 
on  a  small  scale  prior  to  1896  and  was  described  in  the  Fourteenth 
Report  of  the  State  JMineralofifist.  It  was  one  of  the  lav^xo  pi'odueers 
of  the  East  Belt,  but  has  lain  idle  since  1917,  the  ju-incipal  })eriod  of 
production  having"  been  between  1897  and  1908. 

It  was  worked  through  an  inclined  shaft  l.'^OO  feet  deep  on  an  incline 
of  45"  and  the  vein  was  drifted  for  a  maximum  distance  of  1050  feet 
to  the  1100-ft.  level,  the  larger  ])art  of  work  being  north  of  the  shaft. 
The  ore  shoots  opened  on  the  hanging  wall  vein  were  stoped  from  the 
1100-ft.  level  to  the  700-ft.  level,  and  on  the  footwall  vein  ore  was 
stoped  from  the  700-ft.  level  to  the  surface.  In  the  later  operations, 
ore  is  reported  to  have  been  worth  $10  to  $15  a  ton.  Tt  is  on  tlie 
Kureka-Dead  Horse  lode  and  carried  free  gold,  ])yrite  and  galena.  A 
10-stam])  mill  was  operated.  The  reported  gross  production  was 
$700,000. 

Starr  Khuj  Mine  is  two  miles  in  an  air-line  or  seven  miles  by  road 
from  Tuolumne  and  contains  the  Starr  King  and  Sherman  patented 
claims,  the  American  (unpatented)  and  a  millsite.  The  first  two  were 
worked  from  early  days.  From  1886  until  1906  the  Sherman  IMining 
Company  operated  them.  The  Starr  King  Development  Company  i)ut 
up  a  5-stamp  mill  in  1906  which  burned  down  after  running  three 
days.  Tt  then  lay  idle  until  1911,  when  it  was  purchased  by  R.  C. 
Kennedy,  who  put  up  a  new  5-stamp  mill  and  other  machiiu'ry  and 
Avorked  it  until  the  end  of  1916,  since  Avhen  the  Starr  King  IMine,  Inc., 
was  formed  but  h^s  done  little,  if  any,  work.  A  total  production  of 
$100,000  has  been  claimed,  during  lU)  years  of  occasional  small  opera- 
tions. 

The  vein  occurs  in  the  Calaveras  formations  (Carboniferous)  com- 
posed of  slate  and  mica  schist  with  dikes  and  some  limestone.  The 
strike  is  generally  north  and  dip  30°  to  50°  east  and  the  ore  fornuition 
is  irregular  and  richest  at  the  junctions  of  joints.  The  shaft  is  510 
feet  deep,  following  the  vein  at  an  angle  of  30°  to  60°  and  the  vein  has 
been  explored  for  400  feet  along  the  strike,  Avith  five  levels,  most  of 
the  drifting  being  north  of  the  shaft.  The  Aciu  varies  in  Avidth  from 
a  narroAV  seam  to  36  inches.  The  only  reliable  Avay  to  determine  the 
value  of  ore  is  said  to  be  by  mill  runs. 

According  to  a  report  by  Robert  llaAvxhui-st,  Jr.,  a  mill  run  of  100 
tons  gave  an  average  of  $8.67  a  ton  on  tlu^  plates  and  a  loss  of  $2.30 
a  ton  in  the  tailing,  from  three  ore  shoots,  one  south  and  tAvo  north  of 
the  shaft.  Another  mill  test  by  Alexander  Hamilton  indicated  $25.40 
a  ton  from  ore  taken  out  on  the  500-ft.  level. 

The  property  is  equipped  Avith  five  115()-lb.  stamps,  one  concentrator, 
a  25-h.p.  electric  hoist,  compressor,  tools  and  necessary  buildings  Avitli 
accommodations  for  a  crcAV  of  10  men. 

Vniied  Mines  (Grizzly,  Lady  Washington,  Dead  Horse,  Eureka,  Ncav 
Albany).  The  holdings  consist  of  nine  patented  claims.  The  last 
regular  milling  operations  were  in  1914,  Avhen  the  Ncav  Albany  vein, 
east  of  and  parallel  to  the  Dead  Horse  vein,  was  being  Avorked.  The 
Avorkiiigs  on  these  claims  Avere  extensive,  including  the  Dead  Horse 
shaft  repoi-ted  2100  feet  deep  on  an  incline  of  50°,  New  Albany  shaft 
1020  feet  deej)  on  the  incline,  Grizzly  shaft  1000  feet  deep,  and  Lady 
Washington  adit,  3300  feet  long.     This  adit  Avas  a   crosscut  for  2400 
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feet,  cutting'  tli(^  Dead  Horse  vein  at  an  inclined  de})tli  of  1165  feet 
and  thence  runninj^  as  a  drift  on  the  vein  for  over  900  feet  nortliwest. 
The  last  work,  in  1919-1921,  was  done  by  the  Grizzly  IMining  Company 
and  consisted  of  extending'  the  last-named  adit  level  along-  the  vein, 
also  in  sinking  the  Dead  Horse  shaft  300  feet  and  crosscntting  180 
feet  in  a  search  for  ore,  which  was  nnsnccessfnl.  The  Dead  Horse  vein 
was  stoped  to  the  1400-ft.  level  and  the  New  Albany  from  700-ft.  level 
to  surface. 

The  veins  occur  in  the  contact  zone  betAveen  the  Calaveras  mica 
schist  on  east  and  granodiorite  on  west,  but  both  walls  of  the  Dead 
Horse  vein  are  granodiorite  in  the  later  workings  to  the  northwest. 
The  footwall  schist  near  the  vein  Avas  soft  and  black.  This  vein  was 
one  to  five  feet  wide  and  three  ore  shoots  were  Avorked,  the  best  ore 
being  reported  Avliere  a  granodiorite  dike  came  in  contact  with  the 
vein.  It  is  said  this  contact  seldom  extended  for  more  than  60  feet  at 
a  time,  but  these  old  workings  Avere  inaccessible  AA'lien  the  mine  Avas 
visited  during  the  last  operations. 

Tavo  ore  shoots  were  worked  in  the  Ncav  Albany,  Avhere  the  ore  is 
reported  at  the  intersection  of  cross  diorite  dikes  Avith  the  vein.  The 
ore  in  both  properties  Avas  of  good  grade  carrying  coarse  and  fine  free 
gold  and  1^  to  2%  sulphides  averaging  $70  a  ton  in  value.  The  prin- 
cipal operations  were  under  the  control  of  Alvinza  HayAvard,  Avho 
never  gave  out  information  about  the  results  obtained,  but  the  esti- 
mated production  of  the  Dead  Horse-Eureka  group  Avas  $1,500,000 
and  of  the  Ncav  Albany,  $200,000. 

Wise  Claim  adjoins  the  Chileno  on  Jackass  Hill.  It  is  being  worked 
by  S.  J.  Davies,  one  of  the  owners,  who  mines  and  crushes  small  lots 
of  ore.  It  is  developed  b}^  Iavo  adits,  100  feet  and  600  feet  long,  respec- 
tively, on  the  stringers  and  small  veins  in  the  amphibolite  schist, 
characteristic  of  this  district.  DaAdes  lately  put  up  a  mill  of  three 
600-lb.  stamps  for  which  power  is  furnished  by  a  Ford  automobile 
engine.  The  mill  lias  no  rock  breaker  nor  concentrator,  and  crushes 
tAvo  tons  in  eight  hours  through  40-mesh  screen. 
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GOLD  (placer  mines). 

While  the  placer  mines  of  the  county  were  among  the  richest  in  the 
state,  there  is  little  to  be  added  at  this  time  to  the  past  reports  on  this 
branch  of  the  industry.  Most  of  the  later  placer  gold  production  has 
been  from  small  operations  carried  on  by  one  or  a  few  men  each.  The 
only  company  that  has  worked  steadily  has  been  the  Springfield  Tunnel 
and  Development  Company,  whose  property  and  operations  have  been 
heretofore  described.  They  have  not  reported  any  developments  of 
importance  for  several  years. 

The  total  production  of  placer  gold  in  the  county  in  1926  was  $9,681 
from  17  producers,  and  for  the  past  twenty  years  the  yearly  placer 
gold  output  has  been  small.  This  is  in  marked  contrast  to  the  early 
mining  history  of  the  region.  The  shallow  placers  of  the  Columbia 
and  Springfield  districts  are  commonly  claimed  to  have  produced 
$55,000,000  as  indicated  by  express  company's  records,  and  the  other 
districts  of  the  county  are  credited  with  an  output  of  $101,000,000. 
Of  these,  the  most  important  were :  Groveland,  Deer  Flat  and  Big  Oak 
Flat,  with  a  total  output  of  $25,000,000;  Sonora,  $11,000,000;  Don 
Pedro  Bar,  Jacksonville  and  Stevens  Bar,  together  credited  with 
$9,000,000;  Gold  Springs  and  Nigger  Gulch,  $7,500,000  and  many 
others. 

The  county  was  famous  also  for  the  many  large  nuggets  found.  The 
surface  and  shallow  placers  were  the  richest,  and  the  buried  channels 
in  place  have  produced  a  comparatively  small  part  of  the  total.  Ero- 
sion of  the  Mother  Lode  contributed  to  the  richness  of  the  deposits  in 
the  western  part  of  the  county,  as  did  that  of  the  pocket  veins  in  the 
vicinity  of  Sonora  and  Bald  Mountain.  The  erosion  and  concentra- 
tion of  vast  quantities  of  bedrock  material  and  segments  of  ancient 
channels  which  were  themselves  'spotted'  or  even  low  in  gold  content, 
accounts  for  the  great  quantities  of  gold  found  in  the  shallow  placers. 

The  ancient  channel  systems  crossing  the  county  have  been  discussed 
in  detail  by  Lindgren^  and  Haley,^  and  the  mines  have  been  described 
in  many  of  the  bureau's  past  publications,  as  will  be  seen  by  reference 
to  the  bibliography  in  the  accompanying  list  of  placer  mines.     Three 
channel  systems  have  been  traced  across  the  county.     The  most  pro- 
ductive, since  its  erosion  fed  the   Columbia  basin,  was  the  so-called 
Columbia  Channel,  of  which  one  branch  traversed  the  ridge  by  way  of 
Sugar  Pine  and  Confidence,  passing  near  Soulsbyville  and  going  thence 
to  Columbia  with  a  branch  entering  from  the  north  near  the  crossing 
of  Woods  Creek.     Little,  if  any,  success  has  attended  the  efforts  to 
mine  the  upper  reaches  of  this  channel  although  several  attempts  have 
been  made   in   recent  years.      The   district   immediately  surrounding 
Confidence  is  the  most  easterly  on  the  course  of  this  stream  where 
valuable  quartz  veins  are  known,  and  where  enrichment  of  the  stream 
channels  might  be  expected  to  begin.     The  ridge  from  Confidence  to  a 
point  south  of  Soulsbyville  is  covered  by  andesite,  but  the  section  west 
of  there  has  been  completely  eroded  and  reconcentrated  except  for  a 
few  isolated  lava  caps.     Another  channel,  mostly  removed  by  erosion, 
traversed  the  southern  part  of  the  county  from  the  vicinity  of  Hetch- 
Hetchy  in  a  westerly  direction  through  Chinese  Camp.    The  system  of 

^  Lindgren,  W.,  U.  S.  Geol.  Survey,  Prof.  Paper  73. 

2  Haley,  Chas.  S..  Calif.  State  Min.  Bur.  Bull.  92,  pp.  148-150. 
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cliaiinels  uiider  Table  Mountain  in  the  western  section  has  l)een  pros- 
pected ever  since  the  fifties  but  tbe  jj:rav(4  has  only  occasionally  been 
i'ound  payable.  It  is  presumed  thnt  tliis  'spotted'  character  is  due  to 
the  fact  that  the  channels  are  later  ones  which  did  not  erode  through 
the  early  volcanic  flows  into  the  auriferous  bedrock  formations  and  con- 
sequently such  gold  as  they  contain  was  picked  up  where  they  crossed 
and  eroded  earlier  channels. 
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GRANODIORITE   (' GRANITE^). 

Two  small  'granite'  quarries  have  been  operated  in  the  county  but 
both  are  idle  now.  The  stone  is  a  pleasing  bluish  gray  granodiorite 
of  medium  texture. 

Phoenix  Lake  Granite  Company,  care  Western  Granite  Works,  Stock- 
ton Ave.,  San  Jose,  owns  120  acres  in  Sec.  23,  T.  2  N.,  R.  15  E.,  about 
six  miles  northeast  of  Sonora.    This  property  was  formerly  a  producer. 

Sonora  Granite  Company  was  organized  to  work  a  granodiorite 
deposit  on  the  Eablen  Ranch  in  Sec.  14,  T.  1  N.,  R.  15  E.,  three  miles 
from  the  nearest  shipping  point  on  the  Sierra  Railway.  Some  small 
buildings  were  put  up  and  an  air  compressor  and  small  tools  installed. 
A  few  carloads  of  the  stone  were  shipped,  but  there  has  been  no  activity 
since  July,  1923. 

GRAPHITE. 

For  a  few  yeai-s,  beginning  in  1865,  graphite  was  mined  and  shipped 
from  the  Eureka  Plumhago  Mine  between  Columbia  and  Sonora.  The 
mine  was  worked  by  open  cuts.  Some  of  the  product  was  sacked  as 
mined,  and  a  part  was  washed  in  crude  appliances  and  sun-dried. 
Chinese  labor  at  $8  a  week  per  man  was  employed.  The  product  was 
shipped  to  England,  and  the  cost  laid  down  at  Liverpool  was  $40  a  ton. 
Owners,  A.  L.  Pedro,  Columbia,  and  others. 

Other  graphite  prospects  have  been  noted  at  the  north  end  of  the 
town  of  Sonora  and  near  Gold  Springs,  four  miles  north  of  the  Eureka 
deposit.  Among  these,  some  work  has  been  done  on  the  Morgan 
Graphite  claim,  in  Sec.  9,  T.  2  N.,  R.  14  E.,  about  three  miles  west  of 
Columbia.  Owner,  M.  A.  Morgan,  care  Lon  P.  Eraser,  3042  College 
Ave.,  Berkeley. 

LIMESTONE. 

The  county  contains  immense  deposits  of  limestone  and  marble  which 
extend  from  Tuolumne  River  12  miles  southeast  of  Sonora,  in  a  westerly 
and  northerly  direction,  through  Sonora  and  Columbia  to  Stanislaus 
River  and  beyond  into  Calaveras  County.  The  principal  limestone 
mining  operations  have  been  south  of  Sonora,  where  the  holdings  of 
several  small  companies  have  in  late  years  been  consolidated  by  Pacific 
Lime  and  Plaster  Company,  the  only  operator  there  at  present.  The 
limestone  this  company  is  mining  appears  to  contain  less  magnesium 
carbonate  than  that  in  the  Columbia  district,  and  is  a  pure,  coarsely 
crystalline  white  and  grey  stone.  The  limestone  occurs  in  the  Calaveras 
(Carboniferous)  rocks,  and  the  compression  and  alteration  which  these 
comparatively  old  rocks  have  undergone  has  resulted  in  changing  much 
of  the  limestone  to  marble.  The  marble  was  at  one  time  quarried  at 
the  Maine  and  Mississippi  properties  7^  miles  southeast  of  Sonora,  but 
later  operations  have  been  near  Columbia.  (See  under  Marble.)  So 
far  as  known,  the  stone  does  not  contain  sufficient  magnesium  to  be 
classed  as  dolomite,  but  is,  properly  speaking,  magnesian  limestone  or 
magnesian  marble. 

Pacific  Lime  and  Plaster  Company.  Main  office,  58  Sutter  Street, 
San  Francisco.  Charles  M.  Cadman,  president;  John  Mocine,  resident 
manager.     L.  M.  Reith  is  superintendent  of  the  plant  one  mile  south 
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of  Sonora.  The  land  holdings  cover  4000  feet  along  the  southern  part 
of  a  limestone  body  which  extends  for  several  miles  passing  through 
Sonora,  striking  N.  27°  W. 

The  deposit  lies  between  walls  of  Calaveras  (Carboniferous)  rocks, 
find  is  cut  by  a  number  of  igneous  dikes.  For  the  most  part  it  is  a 
solid,  coarsely  crystalline  deposit  of  white  and  light  grey  limestone 
with  high  calcium  and  low  magnesia  content,  and  with  very  little 
silica,  alumina  and  iron  oxide.  So  far  as  opened,  only  a  few  small 
caverns  have  been  encountered.  The  intrusive  dikes  appear  to  have 
had  little  effect  on  the  stone,  but  may  serve  as  boundaries  for  Avork  in 
a  few  places. 

The  holdings  are  a  consolidation  of  several  smaller  ones  where 
various  pits  were  started  by  former  operators.  At  present,  mining  is 
going  on  at  three  places.  The  north  quarry  (now  worked  underground 
entirely  through  adits)  has  been  opened  for  600  feet  along  the  strike 
and  91  feet  deep,  with  three  levels,  two  of  them  adits  and  the  lowest 
reached  by  a  Hat  incline.  The  central  workings  are  70  feet  deep  with 
three  levels,  and  have  been  opened  750  feet  along  the  strike.  No.  2 
South  workings  have  been  o].)ened  for  a  length  of  300  feet  north  and 
south  and  280  feet  east  and  west. 

Limestone  is  mined  by  opening  Avide  drifts  and  rooms,  leaving  pillars, 
and  by  top  slicing.  Large  blocks  of  stone  are  broken  by  sledging  or  by 
plugging  with  jackhammer  and  blasting.  Cars  are  hoisted  from  the 
mines  to  the  plant  by  electric  power.  Spalls  are  kept  separate  from 
coarse  rock.     About  150  tons  of  limestone  is  mined  daily. 

Of  the  13  upright  kilns,  ten  were  in  commission  at  the  time  of  visit 
December  1.  The  limestone  is  in  the  kilns  for  48  hours  and  in  the  fire 
zone,  where  the  temperature  goes  as  high  as  2300°  to  2400°  F.,  foui* 
hours.  The  kilns  are  lined  ^vith  three  courses  of  Stockton  firebrick,  and 
the  lining  lasts  10  to  15  months.  Fnmi  70  to  80  tons  of  lime  is 
produced  daily.  Lump  and  ground  lime  are  marketed  under  the  trade 
name  'Acme. ' 

In  the  lime  hydrate  plant.,  charges  of  120U  pounds  of  crushed  lime 
and  840  pounds  of  water  are  mixed  15  minutes  and  the  hydrate  is  passed 
through  a  worm,  gronnd  in  a  Raymond  mill  and  air  separated  and 
stored  in  bins  from  which  it  is  drawn  and  bagged.  Sierra  1)rand 
hydrate,  the  best  grade,  carries  only  ly^/f  to  2%  MgO  ;  99.7%  is  claimed 
to  pass  100-mesh  and  98%  to  pass  2()0-mesh.  Longspred  brand  hydrate 
is  slightly  coarser,  and  carri(\s  uj)  to  4^%  MgO.  Eclipse  brand  is  used 
for  cyanide  work  and  foi*  agricidtnral  i)urposes. 

Ground  lime,  ]nilveri/ed  to  20-m(vsh.  is  produced  to  supply  a  demand 
for  a  quick-slaking  lime. 

Crushed  lime,  1-ineli  size  und  smaller,  is  supplied  principally  for 
export.  It  is  sliipixul  in  90-lb.  carbide  cans  to  Pacific  coast  and  island 
ports. 

Spalls  from  llie  mines  ai-e  crushed  and  ground  in  a  hannner  mill  to 
20-mesh,  supplying  a  few  users  of  ground  limestone. 

Golden  Gate- Atlas  JMaterials  Company,  a  se])arate  company,  i)  rot  luces 
mortar  from  lime  made  at  this  plant. 
At  present  80  men  are  employed. 
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MAONKSITK. 

Ma^nositc  ocmrs  in  tlic  scrinMitiiir  ai'ca  in  I  lie  vicinity  of  ('fiinow; 
Camp.  iu\{\  some  work  lias  Immh  done  on  soveral  groups  of  claims.  Thc^sc 
)iavo  IxuMi  (ioscrilx'd  in  Hnllctin  7!1,  '  Majinositr  in  California'.*  AH  of 
tlu^  t'laims  have  remained  idle  siin-e  that  was  written,  and  are  so  at  this 
time. 

(ft'nif  Edfjlf  M<i(/nfsif<  ('(»..  eaie  llamilton.  lieanehamj)  and  Wood- 
worth.  r)(>4  Mai'Uet  St..  San  Kianeiseo,  has  a  calcininjj:  plant  (now  idle) 
at  ('hint»8t'  station  on  the  Siena  Railway  .  Sonu*  ore  was  mined  fi'om 
the  (iniji  KiKjJr  elaim  in  See.  !(>.  'V .  1  S.,  I\.  14  K.,  two  miles  from  th<' 
plant  and  ealeined  in  this  i)lant.  A  depth  of  !1S  f(»et  was  readied  Iti 
the  mine  hy  adit  workinjjfs.  and  a  vein  ei.^ht  to  ten  feet  wide  was 
reported.     The  ore  assayed  1)5%  MjjfCO.v 

Monarch  and  Markc'f  claims  were  prospects  a  mile  and  a  mile  and 
a  half,  respectively,  from  Chinese  Camp. 

Whiti  Rock  Magucs^itr  Mine  is  in  SAY]  of  Sec.  (5,  T.  1  S.,  K.  14  E. 
A  vein  one  to  two  feet  wide  was  prospected  hy  an  inclined  shaft  60 
feet  deep,  and  by  short  snrface  cuts  at  intervals  for  1000  feet.  Three 
cars  of  ore  were  shipp(Ml  in  1!)17,  hnt  the  claim  is  idle  now. 

MARIiLE. 

Marble  at  one  time  was  (juarried  7^  miles  south  of  Sonora.  but  later 
operations  liave  been  in  the  larjie  area  surrounding:  Columbia,  extend- 
in<r  north  and  northeast  of  that  town  into  Calaveras  Connty,  and 
havinpr  a  width  of  two  to  four  miles.  The  ston(»  varies  from  pure  Avhite 
throujrh  various  dejrrees  of  veininfr  to  dark  jrrey.  It  is  harder  and  has 
a  hijirher  specific  jrravity  than  many  marbles.  Its  compressive  strength 
is  reported  to  be  from  20,000  to  25,000  lb.  per  cubic  inch,  which  is 
much  hinfher  than  that  of  varieties  with  which  it  competes.  For  a 
dolomitic  stone,  it  is  also  fine  grained.  The  magnesium  carbonate 
content  runs  from  16%  to  27%  and  the  silica,  alumina  and  iron  oxide 
contents  are  very  low.  The  exact  depth  of  the  deposits  has  not  been 
determined,  but  the  deepest  shaft  in  the  area,  at  the  Experimental 
Mine,  is  586  feet  deep  (incline)  or  over  400  feet  vertically,  and  in 
limestone.  The  North  Fork  of  Stanislaus  River  has  also  cut  a  canyon 
which  is  1150  feet  lower  than  Columbia,  and  entirely  in  the  limestone. 
Columbia  ^larble  Quarry  is  the  only  one  now  active.  Other  quarries 
are  the  Bell,  at  Columbia,  the  Baxter  and  Sonora  quarries  between 
Sonora  and  Columbia  and  the  Warren  quarry  3|  miles  northwest  of 
Columbia. 

Bell  Columbia  Marble  Conipany.  Office,  114  Sansome  St.,  San  Fran- 
cisco. Property  consists  of  45  acres  covering  part  of  the  large  dolo- 
mitic marble  area  of  Columbia,  at  the  east  side  of  that  town.  It  is  five 
miles  by  good  road  from  Sonora.  Quarrying  of  marble  began  in 
December,  1918,  and  continued  at  intervals  for  several  years,  but  no 
work  has  been  done  for  over  a  year  past.  There  is  considerable  equip- 
ment, including  derricks,  air  compressors,  etc.,  the  improvements  bear- 
injr  an  as.sessed  valuation  of  $38,000. 

This  company  found  itself  hampered  in  marketing  its  marble  because 
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o\:  \\w  lack  of  a  snAviiio-  plnnl  and  polisliino;  (Minipinonl  and  lias  1 
endoavorinj»-  to  liiiance  tlioso  additions.  {Some  waste  stone  was  sold 
other  uses. 

(/.  Bordoli  tO  Bros.,  liox  f)!:),  Soiioi-a,  opiM-ale  a  small  cpiai-ry  be 
the  road  about  a  mile  north  of  Sonora.  The  [)ure  wliite  marble  is  eru.^ 
in  a  roekbreakei*  to  about,  one-ineh  size*  and  is  shi})ped  for  use  in  terrji 


Vit'vv  of  JVI.irbIc  (.^Hkiit.n    oI"  Columbiii   Marble  Company, 
TuoluniiU!  County. 

(U)l'U)ifhi<f  Marble  (Ufntpdin/.  Main  offiec,  411)  Ivialto  l>uilding,  ; 
l^^i-aiieiseo.  II.  II.  Van  Noj'd(>ii,  scci'c^t a ry.  The  (piai-ry  is  2:J  m 
northeast  oT  (^)luud)ia,  and  oji  the  south  sid(5  ol*  Stanislaus  Uiver,  1 
feet  from  tiie  ohl  quarry  which  sup])lie(l  so  much  marble.  11.  J.  Toi 
Sonora,  manager,  and  W.  I).  l>annister,  superintendent. 
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MAGNESITE. 

Magnesite  occurs  in  the  serpentine  area  in  the  vicinity  of  Chinese 
Camp,  and  some  work  has  been  done  on  several  groups  of  claims.  These 
have  been  described  in  Bulletin  79,  'Magnesite  in  California'.*^  All  of 
the  claims  have  remained  idle  since  that  was  written,  and  are  so  at  this 
time. 

Gray  Eagle  Magnesite  Co.,  care  Hamilton,  Beauchamp  and  Wood- 
worth,  564  Market  St.,  San  Francisco,  has  a  calcining  plant  (now  idle) 
at  Chinese  station  on  the  Sierra  Railway.  Some  ore  was  mined  from 
tlie  Gray  Eagle  claim  in  Sec.  16,  T.  1  S.,  E.  14  E.,  two  miles  from  the 
plant  and  calcined  in  this  plant.  A  depth  of  98  feet  w^as  reached  in 
the  mine  by  adit  workings,  and  a  vein  eight  to  ten  feet  wide  was 
reported.     The  ore  assayed  95%  MgCOg. 

Monarch  and  Mackey  claims  were  prospects  a  mile  and  a  mile  and 
a  half,  respectively,  from  Chinese  Camp. 

White  Rock  Magnesite  Mine  is  in  SWJ  of  Sec.  6,  T.  1  S.,  R.  14  E. 
A  vein  one  to  two  feet  wide  was  prospected  by  an  inclined  shaft  60 
feet  deep,  and  by  short  surface  cuts  at  intervals  for  1000  feet.  Three 
cars  of  ore  were  shipped  in  1917,  but  the  claim  is  idle  now. 

MARBLE. 

IMarble  at  one  time  was  quarried  7|  miles  south  of  Sonora,  but  later 
operations  liave  been  in  the  large  area  surrounding  Columbia,  extend- 
ing north  and  northeast  of  that  town  into  Calaveras  County,  and 
liaving  a  width  of  two  to  four  miles.  The  stone  varies  from  pure  white 
through  various  degrees  of  veining  to  dark  grey.  It  is  harder  and  has 
a  higher  specific  gravity  than  many  marbles.  Its  compressive  strength 
is  reported  to  be  from  20,000  to  25,000  lb.  per  cubic  inch,  which  is 
much  higher  than  that  of  varieties  with  which  it  competes.  For  a 
dolomitic  stone,  it  is  also  fine  grained.  The  magnesium  carbonate 
content  runs  from  16%  to  27%  and  the  silica,  alumina  and  iron  oxide 
contents  are  very  low.  The  exact  depth  of  the  deposits  has  not  been 
determined,  but  the  deepest  shaft  in  the  area,  at  the  Experimental 
Mine,  is  586  feet  deep  (incline)  or  over  400  feet  vertically,  and  in 
limestone.  The  North  Fork  of  Stanislaus  River  has  also  cut  a  canyon 
which  is  1150  feet  lower  than  Columbia,  and  entirely  in  the  limestone. 
Columbia  Marble  Quarry  is  the  only  one  now  active.  Other  quarries 
are  the  Bell,  at  Columbia,  the  Baxter  and  Sonora  quarries  between 
Sonora  and  Columbia  and  the  Warren  quarry  3^  miles  northwest  of 
Columbia. 

Bell  ColumUa  MarUe  Company.  Office,  114  Sansome  St.,  San  Fran- 
cisco. Property  consists  of  45  acres  covering  part  of  the  large  dolo- 
mitic marble  area  of  Columbia,  at  the  east  side  of  that  town.  It  is  five 
miles  by  good  road  from  Sonora.  Quarrying  of  marble  began  in 
December,  1918,  and  continued  at  intervals  for  several  years,  but  no 
work  has  been  done  for  over  a  year  past.  There  is  considerable  equip- 
ment, including  derricks,  air  compressors,  etc.,  the  improvements  bear- 
ing an  assessed  valuation  of  $38,000. 

This  company  found  itself  hampered  in  marketing  its  marble  because 

*  Calif,   State  Min.  Bur.   1925. 
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of  the  lack  of  a  sawing  plant  and  polishing  equipment  and  has  been 
endeavoring  to  finance  these  additions.  Some  vv^aste  stone  was  sold  for 
other  uses. 

G.  Bordoli  &  Bros.,  Box  513,  Sonora,  operate  a  small  quarry  beside 
the  road  about  a  mile  north  of  Sonora.  The  pure  white  marble  is  crushed 
in  a  rockbreaker  to  about  one-inch  size  and  is  shipped  for  use  in  terrazzo. 


View  of  Marble  Quarry  of  Columbia  Marble  Company, 
Tuolumne  County. 

Cohmhhia  Marble  Company.  Main  office,  418  Rialto  Building,  San 
l^^rancisco.  11.  K.  Van  Nordeii,  secretary.  TIk^  quarry  is  2f  miles 
northeast  of  Columbia,  and  on  the  south  side  of  Stanislaus  River,  1100 
feet  from  the  old  quarry  which  supplied  so  much  marble.  II.  J.  Toffol, 
Sonora,  manager,  and  W.  D.  Bannister,  superintendent. 
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The  stone  is  a  handsome  and  durable  dolomitic  marble.  The  prin- 
cipal product  is  white  with  blue  veining,  although  other  shades,  includ- 
ing a  beautiful  buff  stone  with  reddish  veining,  called  Portola  marble, 
have  been  quarried.  The  new  pit  was  opened  in  1921  and  its  situation 
on  the  steep  slope  permits  eas}^  drainage  and  disposal  of  waste.     The 


View  of  Pit  of  Columbia  Marble  Company,  sbowing  channelling  machine  in  operation. 


Gang-saws  at  Columbia  Marl)le  Company's  Plant,  sawing  marble  blocks. 


marble  deposit  is  200  feet  wide,  500  feet  deep  and  a  mile  long,  and 
has  been  estimated  to  contain  over  200,000,000  cubic  feet,  being  part 
of  an  immense  deposit  covering  many  square  miles.  The  company 
owns  160  acres. 

The  channeling  machines  cut  blocks  of  marble  16  by  12  feet.    A  row 
of  holes  is  then  drilled  horizontally  along  the  bottom  of  the  block  which 
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is  ])r()keii  out  hy  wedges  and  feathers.  Tlie  large  blocks  are  tlieu  split 
agaiji  into  pieces  weighing  about  seven  tons  each,  which  are  loaded  by 
derrick  and  hoisted  up  the  inclined  track  to  the  gangsaws,  which  are 
1100  feet  distant  and  250  feet  above  the  quarry.  The  quarry  equip- 
ment includes  two  channeling  machines,  two  electrically  operated  der- 
ricks, two  air  compressors  each  operated  by  a  75-h.p  electric  motor, 
and  air  drills  and  shop. 

There  are  eight  gangsaws,  some  wdth  25  saws  each.  These  use 
steel  balls  for  sawing  and  cut  at  the  rate  of  one-fourth  inch  an  hour, 
requiring  about  a  week  to  saw  through  a  block.  The  slabs  from  the 
saw  are  trimmed  with  an  air  chisel  and  go  to  the  rubbing  bed.  This 
is  of  cast  iron,  12  feet  in  diameter,  four  inches  thick  and  weighs  nine 
tons.  It  turns  45  to  50  times  a  minute.  The  slabs,  which  are  1^'' 
thick,  are  trued  up  on  this  bed  to  exact  dimensions,  and  the  rubbing 
is  a  sufficient  finish  for  flooring,  steps  and  the  like.  Monterey  sand  is 
used. 

Thirty  men  are  employed.  Marble  is  hauled  by  tractors  or  trucks 
to  the  Sierra  Railway  at  Sonora,  a  distance  of  seven  miles. 

SOAPSTONE  AND  TALC. 

B.  Brown,  Box  832,  Sonora;  W.  E.  Finch,  Box  583,  Sonora;  and 
A.  D.  Hunter,  Box  584,  Sonora,  have  all  listed  deposits  of  soapstone 
and  talc  for  sale. 

H.  Favot,  Moccasin  P.  0.,  has  a  large  deposit  of  soapstone  and  talc 
about  two  miles  from  Hetch  Hetchy  Railroad  in  the  Moccasin  district. 
It  is  only  slightly  developed. 

SAN  FRANCISCO  FIELD  DIVISION. 
C.  McK.  Laizure,  Mining  Engineer. 

On  account  of  unfinished  field  work  there  is  no  report  from  llie  San 
Francisco  Field  Division  in  this  issue. 


LOS  ANGELES  FIELD  DIVISION. 
W.  Burling  Tucker,  Mining  Engineer. 

On  account  of  unfinished  field  work  there  is  no  report  from  tlie  Los 
Angeles  Field  Division  in  this  issue. 
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OIL   FIELD  DEVELOPMENT  OPERATIONS. 

By  R.  D.  Bush,  State  Oil  and  Gas  Supervisor. 


From  October  2,  1927,  to  and  including  December  31,  1927,  the  following  new  wells  were  reported 
as  ready  to  drill: 


Company 


Sec. 

Twp. 

Range 

22 

3 

3 

5 

21 

15 

18 

21 

17 

31 

28 

21 

30 

28 

21 

30 

28 

21 

30 

28 

21 

36 

28 

20 

23 

28 

27 

23 

28 

27 

26 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

14 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

14 

28 

27 

14 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

22 

28 

27 

22 

28 

27 

22 

28 

27 

22 

28 

27 

22 

28 

27 

22 

28 

27 

26 

28 

27 

21 

28 

27 

27 

28 

27 

27 

28 

27 

15 

28 

27 

15 

28 

27 

15 

28 

27 

15 

28 

27 

28 

27 

28 

23 

28 

27 

8 

30 

22 

8 

32 

24 

32 

31 

24 

3 

32 

24 

29 

31 

24 

Well  No. 


Field 


ALAMEDA  COUNTY: 

Livermore  Shallow  Fields  Drilling  Co. 

FRESNO  COUNTY: 

Standard  Oil  Co 

Superior  Oil  Co 

KERN  COUNTY: 

Carneros  Oil  Co 

Carneros  Oil  Co 

Carneros  Oil  Co 

Carneros  Oil  Co 

Hugh  Porter 

Bishop  Corporation 

Bishop  Corporation 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

Kent  &  Whittier 

The  Kern  River  Oilfields  of  Cal.  Ltd. 
The  Kern  River  Oilfields  of  Cal.,  Ltd. 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

The  St.  Helens  Petroleum  Co.,  Ltd 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Union  Oil  Co 

Wonder  Co.,  Ltd 

Keefe-Morrison ,  Inc 

Honolulu  Consolidated  Oil  Co 

North  American  Oil  Consolidated 

Standard  Oil  Co 

Standard  Oil  Co 


8 
Kennedy  1 


Cole 
Lehmann 
Lehmann 
Lehmann 

10 

12 

13 

14 

20 

Sill  14 

Sill  15 

Sill  16 

Sill  30 

Sill  36 

Wetmore  6 

Wetmore 

Grady 

Lightner 

McDougall 

McDougall 

McDougall 


7 

7 

1 

1 

2 

8 

2 

3 

10 

2-B 

3-B 

6 

7 

8 

9 

2 

3 

13 

15 

17 

18 

19 

20 

Tribe  1 

3 

7 

2 

13 

35 

51 


Coalinga 


Belridge 
Belridge 
Belridge 
Belridge 
Belridge 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
McKittrick 
Midway 
Midway 
Midway 
Midway 
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Company 


KERN  COUNTY— Continued. 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Western  Production  Co 

A.  Bruce  Frame 

General  Petroleum  Corp 

Superior  Oil  Co 

Exeter  Oil  Co 

R.  B.  Jaclcson  &  C.  H.  Chamberlan. 

Herbert  Moore 

Selegna  Investment  Co 

Standard  Oil  Co 


Standard  Oil  Co. 


Associated  Oil  Co 

Brown-Hammond  Oil  &  Tool  Co. 

California  Petroleum  Corp 

Pearl  Durnal 

Elbe  Oil  Land  Development  Co.. 

Midway  Northern  Oil  Co 

Milham  Exploration  Co 

Selegna  Investment  Co 

Shell  Co 


KINGS  COUNTY: 

Monocline  Development  Co. 

LOS  ANGELES  COUNTY: 

Brownmoor  Oil  Co 

Standard  Oil  Co 


Standard  Oil  Co.. 


Bellview  Oil  Syndicate 

Biltmore  Petroleum  Corp. 

Bolsa  Chica  Oil  Corp 

Bush-Voorhis  Oil  Co 

California  Eastern  Oil  Co. 


California 
California 
California 
California 
California 
California 
California 
California 
California 
California 
California 
California 


Eastern  Oil  Co.. 
Petroleum  Corp. 
Petroleum  Corp. 
Petroleum  Corp. 
Petroleum  Corp. 
Petroleum  Corp. 
Petroleum  Corp. 
Petroleum  Corp. 
Petroleum  Corp. 
Petroleum  Corp. 
Petroleum  Corp. 
Petroleum  Corp. 


California  Petroleum  Corp. 
California  Petroleum  Corp. 
California  Western  Oil  Co.. 
California  Western  Oil  Co.. 

E.  B.  Campbell 

E.B.Campbell 

Tom  J.  Cannon 

Continental  Oil  Co 

Continental  Oil  Co 

Crown  City  Oil  Co 

Dabney-Johnston  Oil  Corp. 
Delaney  Petroleum  Corp... 
Delaney  Petroleum  Corp... 


Sec. 


19 
19 
33 
21 
18 
21 
11 
1 
36 
11 
36 
27 

27 

34 
14 
26 
32 
20 
29 
8 
9 
29 


7 
17 

17 

29 
29 
30 
19 
29 

29 
29 
19 
19 
29 
29 
29 
19 
19 
29 
19 
30 

29 
30 
19 
19 
29 
29 
29 
19 
19 
29 
30 
19 
19 


Twp. 


31 
31 
31 
31 
26 
27 
26 
29 
29 
29 
29 
11 

11 

28 
11 
27 
27 
28 
29 
28 
11 
28 


21 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


Range 


24 
24 
24 
22 
28 
28 
27 
20 
20 
20 
20 
20 

20 

29 
9 
28 
29 
29 
30 
23 
24 
29 


21 


14 
14 

14 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 


Well  No. 


92 

99 

106 

11 


Domion 
Glide  21 


Smith  1 


Parry 


Selegna  1 

Kern  Co. 

Lease  No.  2  31 

Kern  Co. 

Lease  No.  2  32 

Harvey  1 

1 

Glide  1 

1 

1 

Brown  1 

2 

1 

Jewett  1 


Baldwin- 

Cienega  55 
Baldwin- 

Cienega  63 

1 

1 

Mutual  4 

22 

E.  B. 

Campbell  1 

Paulsen  1 

Brown  3 

Davidson  7 

Davidson  8 

Ellis  2 

Flower  State 

Griswold  One 

Harlow 

Lewis 

McDavid 

Neece 

Reedy 

DuBois 

Robinson 

Shilling 

Darby 

Darby 


Jones 
Modoc 
Taylor 


Alsop 
Harlow 


Field 


Midway 

Midway 

Midway 

Midway 

Mt.  Poso 

Mt.  Poso 

Mt.  Poso 

Temblor 

Temblor 

Temblor 

Temblor 

Wheeler  Ridge 

Wheeler  Ridge 


Inglewood 

Inglewood 

Inglewood 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 


Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 

Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 


Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 

Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
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Coniimny 


LOS  ANGELES  COUNTY— Cont. 

Delaney  Petroleum  Corp 

L.  T.  Edwards 

L.  T.  Edwards 

L.  T.  Edwards 

Freeman  Oil  Syndicate 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc.  and  J.  Paul 

Getty 

George  F.  Getty,  Inc.  and  J.  Paul 

Getty 

George  F.  Getty,  Inc.  and  J.  Paul 

Getty 

George  F.  Getty,  Inc.  and  J.  Paul 

Getty 

Graham-Lof tus  Oil  Co 

Herndon  Petroleum  Corp 

Herndon  Petroleum  Corp 

A.  T.  Jergins  Syndicate,  Inc 

A.  T.  Jergins  Trust 

A.  T.  Jergins  Trust 

A.  S.  Johnston  Drilling  Corp 

A.  S.  Johnston  Drilling  Corp 

Marine  Corp 

McKeon  Drilling  Co.,  Inc 

McKeon  Drilling  Co.,  Inc 

McKeon  Drilling  Co.,  Inc 

Miley  Oil  Co 

J.  E.  O'Donnell 

J.  E.  O'Donnell 

J.  E.  O'Donnell 

J.  E.  O'Donnell 

Pan  American  Petroleum  Co 

Pan  American  Petroleum  Co 

Rainbow  Petroleum  Co 

Richfield  Oil  Co 

Richfield  Oil  Co 

Richfield  Oil  Co 

Richfield  Oil  Co 

Richfield  Oil  Co 

Richfield  Oil  Co 

Richfield  Oil  Co 

Richfield  Oil  Co 

Richfield  Oil  Co 

Rio  Grande  Oil  Co 

Rio  Grande  Oil  Co 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co 

'      Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co 


Sec. 

Twp. 

Range 

29 

4 

12 

28 

4 

12 

30 

4 

12 

30 

4 

12 

29 

4 

12 

19 

4 

12 

19 

4 

12 

19 

4 

12 

19 

4 

12 

19 

4 

12 

30 

4 

12 

30 

4 

12 

19 

4 

12 

19 

4 

12 

19 

4 

12 

20 

4 

12 

19 

4 

12 

28 

4 

12 

29 

4 

12 

29 

4 

12 

19 

4 

12 

19 

4 

12 

30 

4 

12 

30 

4 

12 

19 

4 

12 

30 

4 

12 

29 

4 

12 

30 

4 

12 

30 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

30 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

30 

4 

12 

30 

4 

12 

30 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

Well  No. 


Hart  1 


Bradley 
Brayton 
Brayton 


Black  & 

Drake  3 
Clock  4 
Jonah  5 
K  &  H  8 
Signal  2 
L.  B.  17 
L.  B.  17 

L.  B.  21 

L.  B.  22 

L.  B.  23 

L.  B.  24 

Mack  1 

Herndon  4 

Herndon  5 

3 

22 

23 

3 

6 

28-A 

Ellis  1 

Macrate  1 

Thorne  1 

Miley- 

Dabney  1 

O'Donnell  62 

O'Donnell  63 

O'Donnell  64 

O'Donnell  65 

Chainey  4 

McKeon  3 

12 

Denni  6 

Green  4 

Green  5 

Green  6 

Hass  15 

Hass  16 

Hass  17 

Monrovia  3 

Warren  & 

Macrate  4 

A-3 

Flower  State  2 

Alamitos  25 

Alamitos  26 

Alamitos  27 

Alamitos  28 

Alamitos  29 

Alamitos  30 

Alamitos  31 

Alamitos  32 

Binkley  3 

Hutton 

Comm.  7 
Martin 

Comm.  4 
Nesa  7 


Field 


Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 


Long 
Long 
Long 
Long 
Long 
Long 
Long 


Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 


Long  Beach 
Long  Beach 
Long  Beach 


Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 

Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 

Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 


Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 

Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 

Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 


Long  Beach 

Long  Beach 
Long  Beach 
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Company 


Sec. 

Twp. 

29 

4 

19 

4 

30 

4 

19 

4 

19 

4 

29 

4 

29 

4 

29 

4 

30 

4 

29 

4 

30 

4 

30 

4 

30 

4 

30 

4 

29 

4 

29 

4 

19 

4 

2 

2 

2 

2 

17 

3 

14 

5 

3 

5 

3 

5 

3 

5 

10 

4 

28 

8 

13 

2 

11 

3 

28 

2 

20 

5 

1 

3 

1 

3 

19 

3 

20 

3 

22 

3 

10 

6 

2 

6 

10 

6 

10 

6 

27 

5 

10 

6 

10 

6 

10 

6 

36 

5 

10 

6 

10 

6 

10 

6 

10 

6 

34 

5 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

10 

6 

Range 


Well  No. 


Field 


LOS  ANGELES  COUNTY— Cont 
Shell  Co 

Signal  Syndicate  No.  4 

The  State  Co.,  Inc 

Superior  Oil  Co 

Superior  Oil  Co 

Superior  Oil  Co 

Superior  Oil  Co 

Superior  Oil  Co 

Travis  Drilling  Co 

Travis  Drilling  Co 

Union  Oil  Co 

Union  Oil  Co 

Union  Oil  Co 

Union  Oil  Co 

Universal  Consolidated  Oil  Co 

Universal  Consolidated  Oil  Co 

V.  R.  G.  Wilbur 

St.  Helens-Riverside  Properties. - 

Standard  Oil  Co 

Union  Oil  Co 

George  F.  Getty,  Inc 

Standard  Oil  Co 

Union  Drilling  &  Petroleum  Co... 

White  Oil  Co 

C.  C.  M.  O.  Co 

Otis  G.  Andrews  &  Sons 

Associated  Oil  Co 

A.  A.  Craig 

Hurst  Oil  Corp 

James  Mayzie 

ORANGE  COUNTY: 

Brea  Canon  Oil  Co 

Union  Oil  Co 

Chiksan  Oil  Co 

Holly  Development  Co 

Shell  Co 

Abel,  Rosenberg  &  Lowis 

Bejl  of  Montebello  Oil  Co 

F.  W.  Bishop 

Allen  Brown 

California  Petroleum  Corp 

California  Petroleum  Corp 

A.  G.  Deck 

Deck-Camp  No.  1 

Duel  Petroleum  Co 

Duncan  &  Lea  Petroleum  Corp... 
Dunn-Christensen 

E.  A.  Fennell  Co.,  Inc 

J.  F.  Garliepp 

F.  E.  Hurley 

C.  L.  Hussey 

S.  W.  Lea 

Loftin  Oil  Co 

M.  W.  McVey 

Miller  Oil  Co 

Miller  &  Van  Alen 

John  Morris 

Ben  F.  Mun 

Ben  F.  Mun 

Ben  F.  Mun 


12 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 

12 

12 

12 
12 
12 
12 
12 
13 
12 
12 
12 
12 
14 
13 
12 
13 
14 
17 


Patton- 

Wilson  5 
7 
1 
3 
4 
3 
4 
2 
2 
2 


16 


17 


18 


20 


Britton 

Britton 

Crew 

Crew 

Harlan 

Sales 

Travis 

Long  Beach 

Co  mm. 

Long  Beach 

Comm. 

Long  Beach 

Comm. 

Long  Beach 

Comm. 

Graham  1 

Stoll  1 

Bergstrom  2 

Monterey  16 

Benedictine  2 

Padelford  4 

S.  B.  15 

San  Gabriel  16 

Thompson  1 

1 

Torrance  91 

1 

Patterson  1 

1 

Simons  1 

1 


43 

Stearns  71 

Yorba  1 

Lehmer  1 

Stern  1    1 

1 

7 

1 

4 

Buck  8 

Fee  4 

Deck  1 

1 

l" 

3 


Dunn- 
Christensen  1 
2-A 
Andrews  2 
Slater  1 
2 
2 
3 
2 
1 


McVey 

Community 
Miller-Van 

Alen 

Mun 
Mun 


1 
1 
3 
4 
Mun  6 


Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 


Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 


Long  Beach 

Long  Beach 

Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Montebello 
Montebello 
Rosecrans 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Seal  Beach 
Torrance 


Brea-Olinda 
Brea-Olinda 
Coyote  Hills 
Coyote  Hills 
Coyote  Hills 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  B^ach 


Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 
Huntington 


Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 


Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 


5 — 57553 
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OIL   FIELD   DEVELOPMENT  OPERATIONS— Continued. 


Company 


Sec. 


Twp. 


Range 


Well  No. 


Field 


ORANGE  COUNTY— Continued. 

Ben  F.  Mun 

Ben  F.  Mun 

Ben  F.  Mun 

Ben  F.  Mun 

Pacific  Coast  Oil  Co 

Paul  and  Collier 

M.  J.  Pettijohn 

Frank  Sanders 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 


Western  Drilling  &  Producing  Co 

Western  Ibbetson 


Sy  Wicker 

Interstate  Oil  Corp 

Mesa  Petroleum  Corp... 
Petroleum  Securities  Co. 

Standard  Oil  Co 

Standard  Oil  Co 

Union  Oil  Co 

Union  Oil  Co 

Union  Oil  Co 


SAN  BERNARDINO  COUNTY 

J.  W.McPhearson 

L.  B.  Riggins 


SAN  DIEGO  COUNTY: 

Davenoort  Oil  &  Gas  Development 

Co 

Mills  Oil  Co 

Stanley  S.  Turner 


SAN  LUIS  OBISPO  COUNTY: 

Miley  Oil  Co 

Union  Oil  Co 


SAN  MATEO  COUNTY: 
Morris  Schwartz 


SANTA  BARBARA  COUNTY: 

George  A.  Gorham 

Magenheimer  Securities  Corp.. 

Palmer  Union  Oil  Co 

R.  &G.  Oil  Co 

R.  &G.  Oil  Co 

Barnsdall  Oil  Co 

Santa  Barbara  Oil  Co 

Santa  Barbara  Oil  Co 

Santa  Barbara  Oil  Co 

H.  M.  Gilliam 

Tepusquet  Oil  Co 

The  Twin  State  Oil  Co 


SANTA  CLARA  COUNTY: 
Continental  Oil  Co 


SONOMA  COUNTY: 

Mortara  Oil  Co 

Shell  Co 


VENTURA  COUNTY: 
J.  W.  Hackworth 


10 
10 
10 
10 
10 
10 
10 
10 
34 
34 
4 

10 
10 

10 
17 
21 
3 
34 
34 
33 
33 
34 


25 
6 


Continental  Oil  Co. 

W.  H.  Geis 

J.  B.  Hedrick 


Pueblo 
Rinc 


15 
34 


19 


33 

30 

30 

32 

30 

1 

2 

3 

3 

2 


11 


11 

36 
36 
33 


12 

Lot  1 

on  del 

12 

29 
32 


10 
9 
9 
9 
9 
4 
4 
4 
4 
4 
9 
4 


11 


2 
316 
Diablo 

2 

17 
15 


34 
32 
32 
32 
32 
30 
29 
29 
29 
28 
32 
27 


23 

18 
18 
18 


Mun  7 

Mun  8 

Mun  9 

Mun  10 

Lippencall  1 

1 

1 

1 

Bolsa  32 

Bolsa  33 

Huntington 

Beach  60 
Humphrey's  1 
Western 

Ibbetson  22 

Bundy  3 

Norris  1- 

B.  &G. 

Fairview 

R.  Locke 

L.  Vejar 

Stern  5 

Stern  12 

Yorba  I^inda 

Group  17 

1 
1 


1 
Rust  1 


Gorham   1 

1 

Stendel  14 

1 

7 

Edwards  2 

EUwood  1 

Hollister  6-A 

HoUister  3-B 

1 

1 

1 


1 

Mossi  1 


Herbert 

Tareyton  1 

4 

3 

1-A 


Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
HuntingtonBeach 
Huntington  Beach 

Huntington  Beach 
Huntington  Beach 

Huntington  Beach 

Huntington  Beach 

Newport 

Newport 

Newport 

Richfield 

Richfield 

Richfield 

Richfield 

Richfield 


Casmalia 
Cat  Canyon 
Cat  Canyon 
Cat  Canyon 
Cat  Canyon 
Goleta 
Goleta 
Goleta 
Goleta 


Ojai 
Piru 
Piru 
Piru 
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OIL   FIELD   DEVELOPMENT  OPERATIONS— Continued. 


Company 


Sec. 

Twp. 

Range 

2 

4 

19 

32 

4 

18 

17 

3 

24 

17 

3 

24 

17 

3 

24 

17 

3 

24 

8 

3 

24 

8 

3 

24 

17 

3 

24 

17 

3 

24 

17 

3 

24 

17 

3 

24 

17 

3 

24 

17 

3 

24 

8 

3 

24 

17 

3 

24 

17 

3 

24 

17 

3 

24 

1 

4 

20 

33 

4 

20 

6 

2 

18 

13 

3 

21 

18 

3 

20 

13 

3 

21 

22 

3 

23 

27 

3 

23 

22 

3 

23 

27 

3 

2\ 

23 

3 

23 

23 

3 

23 

23 

3 

23 

26 

3 

23 

28 

3 

23 

28 

3 

23 

28 

3 

23 

28 

3 

23 

28 

3 

23 

28 

3 

23 

28 

3 

23 

28 

3 

23 

28 

3 

23 

13 

3 

23 

11 

1 

20 

15 

2 

22 

15 

2 

22 

Well  No. 


Field 


VENTURA  COUNTY— Continued. 

Robert  B.  Moran 

Schell  &  Jennings 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

General  Petroleum  Corp 

General  Petroleum  Corp 

E.  J.  Miley 

E.  J.  Miley 

E.  J.  Miley 

Pan  American  Petroleum  Co. 

Pan  American  Petroleum  Co 

Pan  American  Petroleum  Co 

Pan  American  Petroleum  Co 

Pan  American  Petroleum  Co 

Petroleum  Exploration  Co 

Southern  Pacific  Land  Co 

Ellis  Ivockwood  &  Howard  Barmore 

Superior  Oil  Co 

Shell  Co 

Oak  Ridge  Oil  Co 

Oak  Ridge  Oil  Co 

Union  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

M.  K.  T.  Oil  Co 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co 

Star  Petroleum  Co. 

Freres  &  Miller . 

Standard  Oil  Co 

Standard  Oil  Co 


1 

11 

Hobson  C-1 

Hobson  C-2 

Hobson  C-3 

Hobson  C-4 

Hobson  A-1 

Tomson  1 

Henry  & 

Hamilton   1 
Henry  & 

Hamilton  2 
Henry  & 

Hamilton  3 

Hobson  Fee  1 

Hobson  Fee  2 

Hobson  Fee  3 

Hobson  Fee  4 

State  2 

1 

1 

6 

Scspe  1 

Strathearn  1 

Harvey  22 

Wills rd  25 

Caldwell  & 

Snyder  2 

Hartman   11 

Lloyd  24 

Lloyd  35 

Lloyd  52 

Lloyd  100 

V.  L.  &  W.  3 

V.  L.  &  W.  4 

V.  L.  «&  W.  5 

Foster  1 

Orton  6 

Orton  7 

Edison  20 

Edison  21 

Edison  22 

Edison  23 

Taylor  25 

Taylor  26 

Star-Canet  1-A 

Conejo  1 

Saticoy- 

Citrus  1 
Saticoy- 

Citrus  2 


Piru 

Piru 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Sespe 

Sespe 

Simi 

South  Mountain 

South  Mountain 

South  Mountain 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 
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ADMINISTRATIVE  DIVISION. 

Walter  W.  Bradley^  Deputy  State  Mineralogist. 
Personnel. 

There  have  been  no  changes  of  personnel  to  be  noted  during  the  past 
quarter. 

New  Publications. 

During  the  quarterly  period  covered  by  this  issue,  the  following 
publications  of  the  Division  of  Mines  and  Mining  have  been  made 
available  for  distribution  : 

Bulletin  No.lOO,  "California  Mineral  Production  for  1926,"  by  Walter  W.  Bradley, 
175  pages,  illustrated  with  7  half-tones  and  7  line-cuts  (maps  and  charts). 
Distributed  without  charge. 

Summary  of  Operations,  California  Oil  Fields,  Vol.  12,  No.  12,  June,  1927  ;  and  Vol.  13, 
Nos.  1  and  2,  July  and  August,  1927,  respectively.  These  contain  articles  on  : 
'Recent  Developpments  in  the  Huntington  Beach  Oil  Field' ;  'Some  Improve- 
ments in  Fishing  Tools  and  Devices  used  in  Rotary  Drilling'  ;  'Production 
Statistics  of  California  Oil  Fields,  and  Directory  of  California  Oil  Operators,' 
respectively. 

Commercial  Mineral  Notes;  Nos.  56,  57,  58,  November,  December,  1927  and  January, 
1928,  respectively.  These  'notes'  carry  the  lists  of  'mineral  deposits  wanted' 
and  'minerals  for  sale'  issued  in  the  form  of  a  mimeographed  sheet  monthly. 
It  is  mailed  free  to  those  on  the  mailing  list  for  'Mining  in  California.' 

Mails  and  Files. 

The  Division  of  Mines  maintains,  in  addition  to  its  correspondence 
files  and  the  library,  a  mine  file  which  includes  original  reports  on  the 
various  mines  and  mineral  properties  of  all  kinds  in  California. 

During  each  quarterly  period  there  are  several  thousand  letters 
received  and  answered  at  the  San  Francisco  office  alone,  covering  almost 
every  phase  of  prospecting,  mining,  and  developing  mineral  deposits, 
reduction  problems,  marketing  of  refined  products,  and  mining  law. 
In  addition  to  this,  hundreds  of  oral  questions  are  answered  daily 
both  at  the  main  office  and  the  district  offices,  for  the  many  inquirers 
who  come  in  for  personal  interviews  and  to  consult  the  files  and  library. 
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DIVISION  OF  MINERALS  AND  STATISTICS. 

Statistics,  Museum,  Laboratory. 

Walter  W.  Bradley,  Deputy  State  Mineralogist. 
CALIFORNIA'S  MINERAL  PRODUCTION   IN  1927. 
Estimate  of  1927  Output. 

The  total  value  of  the  mineral  production  of  California  for  the  year 
1927  just  closed,  is  conservatively  estimated  by  the  statistical  division 
to  have  been  approximately  $377,205,000.  This  is,  in  part,  detailed  in 
the  tabulation  below ;  but,  as  there  are  more  than  fifty  mineral  sub- 
stances on  California's  commercial  list,  it  is  impracticable  at  this  early 
date  to  obtain  definite  figures  on  other  than  the  more  important  items. 
The  blank  report  forms  are  being  mailed  to  the  operators  in  all  mineral 
lines,  and  the  date  of  publication  of  the  final  detailed  and  complete 
report  will  depend  upon  the  promptness  of  their  replies. 

The  estimated  total  of  $377,205,000  is  a  decrea.se  of  approximately 
$73,000,000  from  the  value  of  the  1926  production  which  was  the 
highest  total  on  record  for  any  year  in  the  state.  The  drop  is  due 
mainly  to  petroleum,  and  in  smaller  measure  to  copper,  zinc,  silver, 
and  lead.  Although  there  was  an  increase  of  approximately  6,000,000 
barrels  in  the  quantity  of  crude  oil,  the  total  value  will  probably  show 
around  $65,000,000  less,  owing  to  a  sharp  cut  in  the  prices  effective 
April  16,  1927,  particularly  on  the  grades  above  20°  Baume.  In  the 
case  of  crudes  above  40°  Baume  in  the  Athens-Rosecrans-Dominguez 
fields  the  cut  amounted  to  50%  of  the  previous  price.  Around  85%  of 
the  crude  oil  at  present  produced  in  California  is  above  20°  B.,  some 
testing  as  high  as  50°  B. ;  while  the  low-grade  ranges  down  to  9°  B. 
Current  prices  range  from  75f^  per  barrel  for  14°-20°  crude  in  the  San 
Joaquin  Valley  fields  to  $1.36  for  43°  crude  in  the  Athens-Rosecrans- 
Dominguez  section. 

Receipts  of  bullion  at  the  mint  and  smelters  show  a  decrease  in  gold 
yield  of  about  $200,000  compared  with  1926,  the  drop  being  chargeable 
to  the  lode  mines,  as  the  dredges  bettered  their  output  of  the  previous 
year.  The  drop  in  silver  yield  is  due  to  smaller  shipments  of  copper, 
lead,  and  zinc  ores.  There  was  an  increased  output  of  about  1500 
flasks  of  quicksilver,  and  the  average  price  was  $117  compared  with 
$87.64  in  1926,  quotations  closing  the  year  at  $128  per  flask. 

Among  the  structural,  industrial  and  saline  groups  there  were  no 
notable  changes  to  report,  with  the  possible  exception  of  magnesite 
which  showed  a  smaller  quantity  shipped,  but  with  unit  prices  practi- 
cally stationary. 
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UVA'OUT    OK    ST  AT  I']    M  I  NKKAIiCMilST 


Tfic  (\stirri;il('d  (jiuirif  il  ics  Jind  vjiliics  I'of  1!)'J7  ;irr  Jis  I'ollows: 

Jf?11.710,()()()   K«»l(l. 

HJM).(HM)    (  I. r.7(>,(HM)  line  (./,.)    silver. 

17l;.()(h»  (L'.r.  io.ooo  ii>s.  >  NmkI. 

r»lM.(M>()  (S.L'r)(),()()(MI>M.)    '/inc. 

H7<J.0()(>  (7.  !(»<>  (Insl(M)    .(iiich.silvor. 

.'{.->(>, fM)()  (dlicr  iiirlnlM.   iii'liMliiiu  ii  iil  iiiMni.v.   iron,  iniiii)jaii('sc.   phil  itiiiin,   (im;;s((Mi. 

L'K<).()()0.(KM)  ('j;',().7r.(>,(KM)   |.l>|.)    iMfrolciim. 

nM»0(>.<HM>  (•JLM).(H )().()( )(>  M.  CM.  fl.)    imhiiMl  ^iim. 

LM.OOO.OOO  (  i:',,<H»().(K)0    1,1,1.)    cririciil. 

IS.riOO.OOO  rnislicd   lock,   siitid   iiiid   uiiivcl. 

(;,r»()0.(HM)  I, lick   mid   ImiIIow   hiiilditiK  tile. 

ir.  I, ()()()  (  M).()(K)  Ions,  cnidr)    iiiMKursilr. 

l,l!r,0.(HlO  other  Hlriichiinl  riinlcrjtils,  iticliidiiiK  K>'i>>iil<'.  <'<   iil. 

4,r»(H).()(K>  iiiJKccllnnroiiH  'indtisl rinr  niincriilH. 

r», (MM), ()()(»  sniirics,   iiic|iMliii(r   |,(»|■Jllc^4.   pohisli,   siill.   r\    nl. 

JH.';77.i:()r..()(»0    totnl   vnlnc. 

MUSI'.'UIVl. 

'V\n'  Mii.HriiMi  of  I  he  Sl;ih'  l)i\isi<»ri  ol'  Mines  niid  !\liiiiiic^  possesses  nil 
cxccptionnlly  '••"•  ''"licclion  nl'  lock^  ;iii(l  minei;ils  of  holli  eeoiioinie  .'iikI 
JH'^Mlernie  \'Mliie  1 1  I'niiks  ji iiiori'^'  I  lie  lifsl  live  ol  siieli  eolleel  ions  ill  N(trlli 
Arnerien;  ;mmI  e«mhiins  not  only  .speeiniefis  ol'  iimsf  of  llie  known  nun 
er/ils  I'oiiimI  in  ( 'nlirornui,  hiil  niiieli  \  .'ilii.'iMe  ;iimI  iiijerestin^  nwilri'inl 
ri'()fri  oilier  shiles  mid   Inieif'^n  eoiinlries  ns  well 

Mineral  speeinieiis  sillhihle  I'or  exiiiliil  piii|)nses  }ire  soMciled,  .'ind 
llieii*  dornilion  will  l>e  nppi'cei/iled  hy  Hie  Sl.'ile  Division  of  Mines  ,<ind 
.M  ininj;  ;ih  well  /im  by  1  hose  w  lio  iilili/,e  I  lie  t'neilil  ies  ol'  I  lie  ('(dlecl  ion 

The  exhihil  is  dnily  visiled  hy  engineers,  sliideids.  hnsiness  men  nnd 
prospeeloi's  »iw  well  ns  loiiriHis  nnd  mere  si|/lilseers.  Ilesides  ils  prne- 
lienl  use  in  llw  eeofiomie  de\'elopmenl  nl'  ( 'jilirornin 's  miner»il  res«)ni'e<'s. 
Ihe  eolleehoti  is  }\  mo  ;j  \nliuil)lc  cd  iic,<i  I  inn;d  .'i-.sel  lo  the  sl.-de  .'iiid  lo 
Snn   P'rnneiMeo 


I.AMOWA  TOkY. 

I'^HANK     HaNMOIiN,     Mllicnil    Tcclllli.jnylMl 

A  ppfoxinuilely  Ihirly  siimples  per  <\i\y  nre  reeeived  nnd  delermincMJ 
nl  Ihe  hihornjory  of  llie  Division  <d'  Mines  nnd  Mining.  'i'lies(>  deler 
minnlions  nrc  mnde  willnnil  eosl  lo  Ihe  senders.  ()rdinni'ily  i\  Hinnll 
Hnmple  weiKhiiiK  iml  "Ner  n  pnmid  is  reipiired  in  innkin^  n  dol(«i'minn- 
lion,  IhiI  il  should  he  in  llic  iiii!M'oiind  liiiiip  roiiii.  if  po^isihle 
When  Ihe  jneeioiis  melnli  |-',<»ld,  "ilNer,  jtln  I  i  n  inn,  ele.  ni'e  silspeeled. 
Ini'J/ei'  snfllples  siMillId  he  sllhmilled  The  si/e  ()\'  llie  depoHJl  'iH  oljcn  nl' 
itriporlnnee  m  delei'minin<r  Ihe  cnmmereinl  \.<iliie  nl'  n  minei.'il  nnd 
wIm'H  pOf;sihle  t\  slnlemenl  re|//irdinjr  Ihe  exieiil  ol'  llie  nrehndy  Mliniild 
he  mnde  P'or  inslnnee.  n  trood  ir\'i\(\t<  (»!'  |iiiie<;lone  wniild  |n«»hnhl\ 
menn  lilllc  il'  the  deposil  were  Mimll,  Iml  il  llic  liiiic:|(ine  dcpn;il  .iliniild 
he  exl  I'cmely  hii'K''  'Hid  iiol  I'/ir  rrom  rnil  1  r/iiiNpni  l;ilinii,  iich  n  depn  il 
miuhl   lin\'e  eommereini   possihilil  ies 

The  imporlnnee  ol'  Ihe  non  melnllie  mincrnlM  IS  eniil  inii.'ill  V  inei'iwiM 
JM^;,  lliere  nnw  heinj^  over  lil'ly  miiicinls  nl'  cniiiiiicrcinl  \nliie  mined  in 
IhiMiil/ile  Tliererore.  prnspeehuH  should  h/ivcnny  roek  idcniilii'd  Ih.il 
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U.  S.  Bureau  of  Mines : 
Technical  Papers  : 

323-B — United    States    Specifications    No.    IID.        United    States    Master 
Specifications  for  Lubricants  and  Liquid  Fuels  and  Methods  for 
Sampling  and  Testing. 
419       — Safe  practices  at  Oil  Derricks.     By  H.  C.  Miller. 
407       — Development,     Mining    and     Handling    of     Ore     in     Folded    and 
Faulted  Areas,  Red  Iron  Ore  Mines,  Birmingham  District.  Ala- 
bama.     By  W.  R.  Crane. 
Bulletin  278 — Magnetic  Concentration  of  Iron  Ores  of  Alabama.       By  Oscar 

Lee,  B.  W.  Candrud  and  F.  D.  DeVancy. 
Annual  Report  of  the  Director  to  the  Secretary  of  Commerce  for  Fiscal  Year 
Ended  June  30,  1927. 

Mineral  Resources  of  the  United  States  : 

Lime  in  1926. 

Natural  Gas  in  1926. 

Clay  in  1926. 

Arsenic  in  1926. 

Asphalt  and  Related  Bitumens  in  1926. 

Salt,  Bromine  and  Calcium  Chloride  in  1926. 

Slate  in  1926. 

Tin  in  1926. 

Barytes  and  Barium  Products  in  1926. 

Antimony  in  1926. 

Potash  in  1926. 

Gold,  Silver,  Copper,  Lead  and  Zinc  in  the  Eastern  States  in  1926. 

Gold,  Silver,  Copper,  Lead  and  Zinc  in  Colorado. 

Iron  Ore,  Pig  Iron  and  Steel  in  1926. 

Gold  and  Silver  in  1925. 

Manganese  and  Manganiferous  Ores  in  1926. 

Asbestos  in  1926. 

Mercury  in  1926. 

Feldspar  in  1926. 

Magnesium  and  Its  Compounds  in  1926. 

Silica  in  1926. 

Natural  Gas-Gasoline  in  1926. 

Gypsum  in  1926. 

Reports   of   Investigations : 

Serial   No. 
2832 — Comparison  of  Oils  Derived  from  Coal  and  from  Oil  Shale.     By  Joseph 

W.  Home  and  Arthur  D.  Bauer. 
2833 — Some  Methods  of  Producing  Flowing  Wells  in  the  Salt  Creek  Field  and 

Their  Effect  on  Gas-Oil  Ratios.     By  K.  B.  Nowels. 
2834 — Reduction   of   Breathing   Losses    from   Vapor-Tight   Lease   Tanks.      By 

Ludwig  Schmidt. 
2835 — Coal-Mine  Fatalities  in  September,  1927.     By  W.  W.  Adams. 
2836 — Consumption  of  Explosives  in  September,  1927.     By  W.  W.  Adams. 
2837 — The  Study  of  an  Intermediate  Base  Crude  Oil.     By  H.  M.  Smith. 
2838 — Safety  Measures  Save  Lives  in  Colorado  Explosion.     By  E.  H.  Denny. 
2839 — Development  of  Some  Fundamentals  in  the  Ferric  Sulphate-Sulphuric 

Acid  Process.     By  Frank  S.  Wartman  and  Harmon  E.  Keyes. 
2840 — The  Carburetion  of  Combustible  Gas  with  Butane  and  Propane-Butane 

Mixtures  with  Particular  Reference  to  the  Carburetion  of  AVater  Gas. 

By  Wm.  W.  Odell. 
2841— Coal-Mine  Fatalities  in  October,  1927.     By  W.  W.  Adams. 
2842 — Consumption  of  Explosives  in  October,  1927.    By  W.  W.  Adams. 

Information  Circulars : 

Circular  No. 
6049— Railroad  Fuel  Oil  Consumption  in  1926.     By  Arthur  Huber  Redfield. 
6050 — Sources  and  Distribution  of  Major  Petroleum  Products  Atlantic  Coast 

States— 1926.     By  E.  B.  Swanson. 
6051 — Permissible  Explosives  defined.     By  Charles  E.  Munroe. 
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f>052 — Mine  Safety  as  Affected  by  Electrification.    By  K.  L.  Marshall. 

6053 — Regulations  and  Inspection  Prevent  Accidents  from  Falls  of  Roof.     By 

J.  W.  Paul. 
6054 — Practical  Underground  Education  of  the  Coal  Miner.     By  G.  W.  Grove. 
6055 — Some  Phases  of  Accident  Prevention  in  Industry.   By  Arthur  L.  Murray. 
Secretary  of  the  Interior — Annual  Report  for  the  Fiscal  Year  1926. 
U.  S.  Coast  and  Geodetic  Survey  : 

Seismological  Report,  January,  February  and  March,  1926. 

Serial  No.  396 — Magnetic  Declination  in  California  and  Nevada  in  1927.     By 

W.  N.  McFarland. 
Annual  Report  of  the  Director  to  the  Secretary  of  Commerce  for  the  Fiscal 
Year  Ended  June  30,  1927. 
U.  S.  Mint — Report  of  the  Director  for  the  Fiscal  Year  Ended  June  30,  1927. 
Librarv  of  Congress — Report  of  the  Librarian  for  the  Fiscal  Year  Ended  June 

30,  1927. 
California  Department  of  Public  Works,  Division  of  Engineering  and  Irrigation  : 
Bulletin    12 — Summary    Report    on    the    Water    Resources    of    California    and 
Coordinated  Plan  for  their  Development.     By  Paul  Bailey. 
Illinois  Geological  Survey : 

The  Story  of  the  Geologic  Making  of  Southern  Illinois.     By  Stuart  Weller. 
Report  of   Investigations   No.   14 — Present    Status   of   Correlation   of   Illinois 
Coals.     By  Harold  E.  Culver. 
Kentucky  Geological  Survey  :  Molding  Sands-Cement  Materials.     By  Chas.  Henry 
Richardson — Geology  of  the  Middlesboro  Basin.     By  Chester  Kenneth  Went- 
worth. 
Missouri  Bureau  of  Geology  and   Mines :   Water   Resources  of  Missouri,   1857- 

1926.    By  H.  C.  Beckman. 
North  Carolina  Department  of  Conservation  and  Development :  Economic  Paper 
60 — The  Mineral  Industry  in  North  Carolina  for  1924  and  1925. 
Bulletin  35 — Fishing  in  North  Carolina. 
Oklahoma  Geological  Survey  :  Bulletin  43 — Oil  Sands  and  Productions  Relations. 

By  H.  C.  George  and  W.  F.  Cloud. 
Pennsylvania  Department  of  Forests  and  Waters  :  Report  of. 

Societies  and  Educational  Institutions. 

Engineering  Society  of  Western  Pennsylvania — Proceedings  of.  Vol.  43,  No.  6. 
Institution  of  Mining  and  Metallurgy  :  Bulletin  277.     Bulletin  278. 
National  Research  Council:  Researches  in  Sedimentation  in  1926-19-..'. 
New   York   Academy   of   Sciences :    Annals   of   the.    Vol.   29 — Relativity    and    the 
Motion  of  Mercury.     By  Chas.  Lane  Poor. 
Vol.  30 — Nubbin,    a    Compound    Chromosomal    Type    in    Datura.      By    Albert 

Francis  Blakesley. 
Vol.  30. — The  Value  of  Life  History  Data  in  the  Study  of  the  Evolution  of 
the  Amphibia.     By  G.  K.  Noble. 
Western  Society  of  Engineers,  Journal  of.  Vol.  32,  No.  9. 
American  Mineralogist,  The,  Vol.  12,  No.  11. 
Economic  Geology,  Vol.  22,  No.  7.     Vol.  22,  No.  8. 

U.  S.  National  Museum,  Proceedings  of  the.  Vol.  72,  Article  21 — The  Oxidation 
of  Meteoric  Irons  with  Comparative  Descriptions  of  two  new  Examples  of 
Magnetic  Iron  Oxides  from  Terrestrial  Sources.     By  Earl  V.  Shannon. 
Alberta  Scientific  and  Industrial  Research  Council :  Report  18 — The  Bituminous 
Sands  of  Alberta.     By  K,  A.  Clark  and  S.  M.  Blair. 
Seventh  Annual  Report  No.  20,  1926. 
Australian  Museum,  Records  of.  Vol.  15,  No.  6.     Vol.  16,  No.  1. 
Canadian  Mining  and  Metallurgical  Bulletin  No.  187.     No.  188. 
Canada  Department  of  Mines  : 

Investigation  of  Fuels  and  Fuel  Testing,  1925. 

Economic  Geology,   Series   No.  4 — Arsenic-Bearing  Deposits  in   Canada.      By 

M.  E.  Hurst. 
Summary  Report,  1926,  Part  A.     Part  C. 
Great  Britain  Department  of  Scientific  and  Industrial  Research : 

The  Country  Between  Stafford  and  Market  Drayton.     By  T.  H.  Whitehead. 
The  Geology  of  Belford,  Holy  Island  and  the  Fame  Islands. 
Manitoba   Industrial  Development   Board :    The   Flin   Flon   Orebody.      By   R.   C. 
Wallace. 
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Curnt  Magazines  on  File. 

Ff  the   convenience   of   persons  wisMng   to   consult   the   teohnii 
mag^ines  in  the  reading  room,  a  list  of  those  on  nle  is  appended : 

Aerican  Petroleum  Institute.  New  York. 

Anirect  and  Engineer.  San  Francisco. 

Arona  Miniusr  Journal.  Phoenix.  Arizona. 

Aiestos.  Philadelphia.  Pennsylvania. 

B?k  and  Clay  Revord.  Chicasro. 

Bietin.  Tnion  Oil  Co.,  Los  Ansreles. 

Cifornia  Journal  of  Development,  San  Francisco. 

Cuenr.  Mill  and  Quarry.  Chicago.  Illinois. 

Ciuiical-Engineering  and  Mining  Review.  Melbourne.  Australia. 

Erineering  and  Mining  Journal.  New  York. 

E):osives  Engineer.  AVilmington.  Del. 

FiiiiCial  Insurance  News.  Los  Angeles.  California. 

G  ')hite.  Jersey  City. 

Jo'ual  of  Electricity  and  ^Vesre^n  Industry.  San  Francisco. 

Mallurgical  and  Chemical  Engineering.  New  Y'ork. 

Me  and  Quarry.  Chicago. 

Ming  and  Engineering  Reconi.  Vancouver.  B.  C. 

M  ng  and  Oil  Bulletin.  Los  Angeles. 

O  Aire.  Ix>s  Angeles. 

O  and   (iHs  Jonrna!,   Tulsa.  Oklahoma. 

Oimd  Ga.«i  News,  Kansas  City. 

OiNews.  Galesburg.   Illinois. 

Uiom.   New   York. 

Oi  Paint  and  Drug  Reporter.  New  York. 

OiPrade  Journal.  New  York. 

Oi  Weekly.  Houstoa.  Texas. 

Peoleum  Age.  New  York. 

Peoleum   Record.   I-os  Angeles. 

P  (  !eum  World.  Los  Angeles. 

Qnnsland  Government  Mining  Journal.   Brisbane.  Australia. 

Roc  Products.  Chicago.   Illinois. 

Saty  Ne\\^.  Industrial  Accident  Commission.  San  Francisco. 

Sa  I^ke  Mining  Review.  Salt  I^ke  City.  Utah. 

Sc  iwest  Builder  and  Contractor.  Los  Angeles- 

Sndard  Oil   Bulletin,  San  Francisco. 

Stie.  New  Y'ork. 

Til  Record.  Associated   Oil  Company.   San   Francisco. 

Thugh  the  Ages,  Baltimore. 

Newsipers. 

Tl  following  papers  are  received  and  kept  on  file  in  the  library 

Andor  Dispatch.  Jackson.  Cal. 

■^       sas  01'  and  Mineral  News.  Hot  Springs  National  Park   (Arkansas). 

riw  Printer.  Barstow,  Cal. 
Bine  Herald.  Blythe.  Cal. 

Rrcreport   Chronicle-Union,   Bridgeport.   Mono   Co..   Cal 
Caveras  Prospect,  San  Andreas.  Cal. 
Cn^3rn:a  Oil  World.  Los  Angeles.  Cal. 
Clcpidale  Reveille.  Cloverdale.  Cal. 
Cosa  Daily  Sun.  Colusa.  Cal. 
Dn;  Commercial  News.  San  Francisco.  Cal. 
Dn7  Midway  Driller.  Taft.  Cal. 
D«  Norte  Triplicate.  Crescent  City.  Cal. 
Exer  Sun.  Exeter.  Cal. 
Ganay  Gazette.  Beaumont.   Cal. 
Gofield  News.  Goldfield.  Nevada. 
Guneville  Times.  Guemeville,  Cal. 
Hedsburg  Enterprise.  Healdsburg,  Cal. 
Hniioldt  Standard.  Eureka.  Cal. 
In>  Independent.  Independence.  Cal. 
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Inyo  Register,  Bishop,  Cal. 
lone  Valley  Echo,  lone,  Cal. 
Lake  County  Bee,  Lakeport,  Cal. 
Mining  and  Financial  Record,  Denver,  Colo. 
Mining  Topics,  San  Francisco,  Cal. 
Mountain  Democrat,  Placerville,  Cal. 
Mountain  Messenger,  Downieville,  Cal. 
Nevada  Mining  Press,  Reno,  Nevada. 
Oatman  Mining  News,  Oatman,  Arizona. 
Oregon  Observer,  Grants  Pass,  Oregon. 
Oroville  Daily  Register,  Oroville,  Cal. 
Petroleum  Reporter,  Taft,  Cal. 
Placer  Herald,  Auburn,  Cal. 
Plumas  Independent,  Quincy,  Cal. 
Plumas  National  Bulletin,  Quincy,  Cal. 
Randsburg  Times,  Randsburg,  Cal. 
San  Diego  News,  San  Diego,  Cal. 
Shasta   Courier,  Redding,  Cal. 
Siskiyou  News,  Yreka,  Cal. 
Stockton  Record,  Stockton,  Cal. 
Tuolumne  Prospector,  Tuolumne,  Cal. 
Ventura  Daily  Post,  Ventura,  Cal. 
Weekly  Trinity  Journal,  Weaverville,  Cal. 
Western  Sentinel,  Etna  Mills,  Cal. 
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PRODUCERS  AND  CONSUMERS. 

The  producer  and  consumer  of  mineral  products  are  mutually 
dependent  upon  each  other  for  their  prosperity,  and  one  of  the  most 
direct  aids  rendered  by  the  Bureau  to  the  mining  industry  in  the  past 
has  been  that  of  bringing  producers  and  consumers  into  direct  touch 
with  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

When  the  publication  of  Mining  in  California  was  on  a  monthly 
basis,  current  inquiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  quarterly  publication  of  Mining  in  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  '  Commercial  Mineral  Notes, '  and  sent  to  those  on  the  mailing  list  for 
Mining  in  California. 
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EMPLOYMENT  SERVICE. 

Following  the  establishment  of  the  Mining  Division  branch  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefly  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  'positions  open'  are  received,  the 
names  and  addresses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Telephone  and  telegraphic  communications  are  also  given  immediate 
attention. 

Technical  men,  or  those  qualified  for  supervisory  positions,  and  vacan- 
cies of  like  nature,  only  are  registered,  as  no  attempt  will  be  made 
to  supply  common  mine  and  mill  labor. 

A  list  of  current  applications  for  positions  and  'positions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  address  corresponding  to  any  number  will  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations may  be  filed  with  an  application,  but  copies  only  should  be 
sent  to  the  Division  of  Mines  and  Mining,  to  avoid  possible  loss.  Regis- 
tration cards  for  the  use  of  both  prospective  employers  and  employees 
may  be  obtained  upon  request,  and  a  cordial  invitation  is  extended  to 
the  industry  to  make  free  use  of  the  facilities  afforded. 

POSITIONS   WANTED. 

Gl-1  Mill  man.  Long  experience  with  stamps,  amalgamation,  concentration,  ball 
and  tube  mills  and  some  flotation  and  cyauidation  experience.  Age  40. 
Married.     References. 

61-2  Engineer's  helper,  mill  or  laboratory  work.  One  and  one-half  years'  experi- 
ence.    Age  21.     Single.     References. 

61-3  Geologist's  or  chemist's  assistant.  Three  years'  experience.  Age  27.  Mar- 
ried.    References. 
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PUBLICATIONS  OF  THE  DIVISION  OF 
MINES  AND  MINING. 

During  the  past  forty-eight  years,  in  carrying  out  the  provisions  of 
the  organic  act  creating  the  former  California  State  Mining  Bureau, 
there  have  been  published- many  reports,  bulletins  and  maps  which  go 
to  make  up  a  library  of  detailed  information  on  the  mineral  industry  of 
the  state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  office  of 
the  Division  of  Mines  and  Mining,  in  the  Ferry  Building,  San  Fran- 
cisco; New  Orpheum  Building,  Los  Angeles;  Capitol  Extension 
Building,  Sacramento  ;  Santa  Maria ;  Santa  Paula ;  Coalinga ;  Taft ; 
Bakersfield.  They  may  also  be  found  in  many  public,  private  and 
technical  libraries  in  California  and  other  states,  and  foreign  countries. 

A  catalog  of  all  publications  from  1880  to  1917,  giving  a  synopsis  of 
their  contents,  is  issued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  above 
offices  and  enclosing  the  requisite  amount  in  the  case  of  publications 
that  have  a  list  price.  Only  coin,  stamps  or  money  orders  should  be 
sent,  and  it  will  be  appreciated  if  remittance  is  made  in  this  manner 
rather  than  by  personal  check. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Money  orders  should  be  made  payable  to  the  Division  of  Mines 
and  Mining. 

REPORTS. 

Asterisks  (**)  indicate  the  publication  is  out  of  print. 

Price 
♦♦First  Annual  Report  of  the  State  Mineralogist,  1880,  43  pp.     Henry  G. 

Ilniiks 

•♦Second  Anminl  Report  of  the  State  Mineralojrist.  18S2.  .")14  pp..  4  illustra- 
tions. 1  map.     Henry  G.  Flanks 

♦♦Third  .\nnnal  Report  of  the  State  Mineralogist.  1883.  Ill  pi)..  21  illustra- 
tions.     Henry    (3.    Hanks 

♦♦Fourth  Annual  Report  of  the  State  Mineralo-ist.  1884,  410  pp.,  7  illustra- 
tions.     Henry    O,    Hanks 

**Fifth  Annual  Report  of  the  State  Mineraloijist.  l.'^8.'.  2:^4  pp..  1.1  illustra- 
tions,  1    ceolosical    map.      Henry   (t.    Hank-s 

♦♦Sixth  Annual  Report  of  the  State  Mineralo-ist,  Part  I,  1880.  14.'  pp.,  3 
illustrations.  1   map.     Henry  G.   Hanks 

♦♦Part   II,  1887,  222  pp.,  80  illustrations.     William.  Irelan,  .Tr "__ 

♦♦Seventh  Annual  Report  of  the  State  Mineralo-ist,  1SS7,  .'^>1.")  pp.  William 
Irelan.  Jr.   

♦♦Eijrhlh  Annual  Report  of  the  State  Minrralogist.  1888,  048  pp..  122  illustra- 
tions.     Willi.im    Ir'Mnn.    .Tr 

♦♦Ninth  Annual  Report  of  the  State  Mineralogist,  1889,  352  pp.,  57  illustra- 
tions, 2  maps.     William  Irelan,  Jr 

♦♦Tenth  Annua!  Keport  of  tlip  State  .Miiipraloirist.  IMK).  ;»s:-{  jip..  1 71)  illustra- 
tions,   10   maps.      William    Irelan,   Jr 
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REPORTS— Continued. 

Asterisks  (**)  indicate  the  publication  is  out  of  print. 

Price 
Eleventh   Report    (First  Biennial)    of  the   State  Mineralogist,  for  the   two 
j'ears   ending   September  15,   1892,   612   pp.,    73   illustrations,   4   maps. 

William  Irelan,  Jr $1,00 

♦♦Twelfth  Report  (Second  Biennial)  of  the  State  Mineralogist,  for  the  two 
j'ears  ending   September  15,   1894,  541   pp.,  101   illustrations,  5   maps. 

J.  J.  Crawford 

♦♦Thirteenth  Report  (Third  Biennial)  of  the  State  Mineralogist,  for  the  two 
years   ending    September   15,    1896,    726   pp.,    93   illustrations,    1   map. 

J.  J.  Crawford 

Chapters   of    the    State    Mineralogist's    Report,    Biennial    Period,    1913-1914, 

Fletcher  Hamilton  : 
♦♦Mines  and  Mineral  Resources,  Amador,  Calaveras  and  Tuolurane  Counties, 

172   pp.,    paper ^ 

Mines  and  Mineral  Resources,  Colusa,  Glenn,  Lake,  Marin,  Napa,  Solano, 

Sonoma  and  Yolo  Counties,  208  pp.,  paper .50 

Mines    and    Mineral     Resources,    Del     Norte,     Humboldt,    and    Mendocino 

Counties,  59   pp.,  paper .25 
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PREFACE 


The  Division  of  Mines  and  Mining  (formerly  State  Mining  Bureau) 
is  maintained  for  the  purpose  of  assisting  in  all  possible  ways  in  the 
development  of  California's  mineral  resources. 

As  one  means  of  offering  tangible  service  to  the  mining  public,  the 
State  Mineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

The  weak  point  in  work  of  this  character  has  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Report  of  the  State  Mineralogist 
in  the  form  of  monthly  chapters  was  begun  in  January,  1922,  and 
continued  until  March,  1923. 

Owing  to  a  lack  of  funds  for  printing  this  was  changed  to  quarterly 
publication,  beginning  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies,  25  cents  apiece.  'Mining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  Division  of  Mines  and  Mining. 

Pages  are  numbered  consecutively  throughout  the  year  and  an  index 
to  the  complete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  Mineral  production  reports  formerly  issued 
only  as  an  annual  statistical  bulletin  are  published  herein  as  soon  as 
returns  from  producers  are  compiled.  The  executive  activities,  and 
those  of  the  laboratory,  museum,  library,  employment  service  and  other 
features  with  which  the  public  has  had  too  little  acquaintance  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  practice  of  issuing  from  time  to  time  technical  reports  on 
special  subjects  will  be  continued,  as  well.  A  list  of  such  reports  now 
available  is  appended  hereto,  and  the  names  of  new  bulletins  will  be 
added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  improvement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  Division  of  Mines  and  Mining  is  to  increase  its 
usefulness  and  to  stimulate  the  intelligent  development  of  the  wonderful, 
latent  resources  of  the  State  of  California. 


DISTRICT  REPORTS  OP  MINING  ENGINEERS 


In  1919-1920  the  Mining  Department  was  organized  into  four  main 
geographical  divisions,  with  the  field  work  delegated  to  a  mining 
engineer  in  each  district,  working  out  from  field  offices  that  were 
established  in  Redding,  Auburn,  San  Francisco  and  Los  Angeles, 
respectively.  This  move  brought  the  office  into  closer  personal  con- 
tact with  operators,  and  it  has  many  advantages  over  former  methods 
of  conducting  field  work.  In  1923  the  Redding  and  Auburn  field 
offices  were  consolidated  and  moved  to  Sacramento. 

The  boundaries  of  each  district  were  adjusted  and  the  counties  now 
included  in  each  of  the  three  divisions,  and  the  locations  of  the  branch 
offices,  are  shown  on  the  accompanying  outline  map  of  the  state. 
(Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  division  heading. 

Although  the  petroleum  industry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor on  the  current  development  and  general  conditions  in  the  state's 
oil  fields  is  included  under  this  heading. 
New  County  Reports. 

The  series  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  different  counties,  that  together  comprise  the  State  Mineralogist's 
Reports  XIV  to  XVII,  inclusive,  in  the  case  of  many  of  the  counties 
have  become  exhausted.  Those  still  in  stock  are  in  need  of  revision. 
It  was  deemed  advisable,  therefore,  beginning  with  the  January,  1925, 
issue  of  'Mining  in  California,'  to  make  the  district  engineers'  reports 
in  the  form  of  a  complete  general  report  on  the  mines  and  mineral 
resources  in  one  or  more  of  the  counties  in  each  district. 

This  program  will  be  followed  as  near  as  possible  in  succeeding  num- 
bers of  the  quarterly  until  each  county  in  the  state  has  been  covered. 

SACRAMENTO  FIELD  DIVISION 

C.  A.  Logan,  Mining:  Engineer. 

On  account  of  unfinished  field  work  there  is  no  report  from  the  Sac- 
ramento Field  Division  in  this  issue. 

LOS  ANGELES  FIELD  DIVISION 
W.  Burling  Tucker,  Mining  Engineer. 

On  account  of  unfinished  field  work  there  is  no  report  from  the  Los 
Angeles  Field  Division  in  this  issue. 
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SAN  FRANCISCO  FIELD  DIVISION 

C.   McK.   Laizure^  Mining  Engineer, 

MARIPOSA    COUNTY 
Introduction. 

This  county,  whose  euphonious  name  of  Spanish  derivation  indicates 
its  early  origin,  was  one  of  the  twenty-seven  counties  into  which  the 
state  was  divided  at  the  first  session  of  the  legislature  in  1850.  It 
shared  with  San  Diego  the  distinction  of  being  the  largest  of  those 
counties. 

As  originally  created,  it  contained  the  whole  of  that  portion  of  the 
state  which  is  now  included  in  the  boundaries  of  Mariposa,  Merced, 
Madera,  Fresno,  Kings,  Tulare,  and  Kern  counties  and,  in  addition, 
included  a  large  portion  of  Mono  and  Inyo  and  small  parts  of  San 
Bernardino,  Los  Angeles,  and  San  Benito  counties."  Subsequent 
changes  and  the  creation  of  other  counties  have  almost  without  excep- 
tion tended  to  diminish  its  area. 

Geography. 

Mariposa  County  is  situated  in  the  east-central  portion  of  the  state. 
It  is  roughly  triangular  in  shape.  Its  boundary  on  the  southwest,  which 
separates  it  from  ]\Ierced  County,  runs  for  3e5  miles  along  the  eastern 
border  of  San  Joaquin  Valley.  The  north  boundary  is  an  irregular 
line  following  the  divide  between  Merced  and  Tuolumne  rivers,  trend- 
ing nearly  due  east  from  the  edge  of  the  valley  to  the  summit  of  the 
Sierra  Nevada.  Tuolumne  County  adjoins  on  the  north.  From  the 
eastern  apex  the  line  separating  Mariposa  from  Madera  County  runs 
southwesterly  a  distance  of  65  miles  to  the  edge  of  the  great  valley. 

As  now  delineated,  Mariposa  County  has  an  area  of  1463  square 
miles.  Its  population  is  2775  (1920  census).  In  1910  it  was  3956, 
and  in  1900  it  was  4720,  showing  a  loss  of  2000  residents  in  two  decades. 
Similar  losses  have  been  shared  by  other  Mother  Lode  mining  counties 
during  the  same  period. 

Mariposa  is  the  most  southerly  of  the  group  of  five  counties  through 
which  courses  the  world-renowned  'Mother  Lode'  of  California;  a 
nearly  continuous  mineralized  vein  system  that  has  been  actively 
exploited  for  more  than  75  years,  and  the  locus  of  a  majority  of  the 
most  productive  gold  quartz  mines  in  the  state. 

Mining  has  always  been  the  chief  industry  in  Mariposa  County.  At 
least  80%  of  its  area  is  mountainous  and  non-tillable,  but  a  little 
general  farming  and  stock-raising  is  carried  on  in  the  foothills  and 
there  are  logging  operations  near  El  Portal. 

The  eastern  third  of  the  county  is  within  Yosemite  National  Park; 
some  of  the  most  noted  points  of  interest  in  the  park,  including 
Yosemite  Valley  and  Mariposa  Group  of  Big  Trees,  being  in  this 
county. 

The  only  railroad  in  the  county  is  Yosemite  Valley  Railroad,  which 
connects  Merced  with  El  Portal.  Much  of  this  line  is  within  the  deep 
canyon  of  Merced  River  which  it  traverses,  but  it  never-the-less  pro- 
vides much-needed  shipping  points  in  the  central  portion  of  the  county. 

^  Coy,  Owen  C,  California  County  Boundaries,  California  Historical  Survey  Com' 
mission,  Berkeley,  1923. 
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Yosemite  All- Year  Highway,  wliicli  was  opened  to  traffic  in  1926,  is 
the  only  modern  improved  automobile  road.  Other  county  roads  lead- 
ing to  the  various  outlying  mining  districts,  are  passable  most  of  the 
year,  but  they  are  little  imi)roved  and  for  the  most  part  are  narrow, 
crooked  and  rough.  A  large  number  of  mining  properties  are  accessible 
only  by  trail. 


View  taken  on  road  between  Mariposa  and  Coulterville,  looking  northwesterly 
along  course  of  Mother  Lode,  from  a  point  three  miles  north  of  Bear  Valley,  and 
showing  road  winding  down  to  bridge  over  Merced  River  at  Bagby  (near  center  of 
photo).      Drop  in  elevation  approximately  1200  feet. 

Electric  power  lines  of  the  San  Joaquin  Light  and  Power  Company 
and  the  Pacific  Gas  and  Electric  Company  supply  light  and  power  to 
the  principal  towns,  Hornitos,  Coulterville,  Bagby  and  Mariposa.  Most 
of  the  larger  mines  on  the  'Grant'  are  also  connected  up  and  these 
lines  are  gradually  being  extended  to  the  more  remote  properties  as  a 
demand  for  service  arises. 

Topography. 

The  topography  varies  from  the  valley  floor  in  the  extreme  southwest 
corner  through  the  rolling  foothills  in  the  central  portion  to  the  high 
Sierra  at  the  eastern  apex  where  the  elevation  ranges  around  10,000 
feet  and  over. 

The  greater  part  of  the  county  is  extremely  rugged,  being  cut  by 
winding  streams  into  many  deep  canyons  with  high  ridges.  Merced 
River  and  its  branches  drain  most  of  the  county.  Bear  Creek,  Mari- 
posa Creek  and  Chowchilla  River  drain  the  southwestern  portion.  The 
topography  is  shown  in  detail  on  the  topographic  sheets  of  the  U.  S. 
Geological  Survey  covering  this  area. 

Geology. 

A  detailed  geological  map  and  descriptive  text  of  the  geology  of  the 
county  and  the  Mother  Lode  gold  belt  from  a  point  near  the  town  of 
Mt.  Bullion  north  and  west  beyond  the  county  limits  is  contained  in 
U.  S.  Geological  Survey  Geologic  Polio  No.  41  (Sonora  Quadrangle). 
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The  report  of  Fairbanks  ^  covering  a  geological  reconnaissance  in  the 
county  is  contained  in  Report  X  of  the  State  Mineralogist.  Further 
geological  notes  by  Storms  ^  are  contained  in  Report  XII.  Considerable 
study  has  been  given  to  the  geology  of  Yosemite  Valley  and  there  are 
fragmentary  notes  in  print  covering  other  small  areas,  but  no  single 
geological  report  or  map,  covering  the  county  as  a  whole,  is  available. 
The  main  features  will  be  outlined  briefly  here. 

The  eastern  half  of  the  county,  the  high  Sierra  and  Yosemite  Valley 
region,  is  composed  of  granitic  rocks.  Being  within  the  Park  reserve, 
there  is  no  mining  here,  although  there  is  reported  to  be  some  little- 
explored  mineralized  areas  containing  base  ores  in  the  high  Sierra. 
The  border  of  this  granite  mass  curves  around  to  the  southwest  and 
with  the  exception  of  a  long  narrow  tongue  of  Jurassic  slate,  which 
extends  down  into  Madera  County,  granite  is  the  predominating  for- 
mation along  the  southeastern  boundary  almost  to  the  valley  floor. 

In  contact  with  the  granite  on  the  west  is  a  broad  belt  of  Calaveras 
slate  (Carboniferous)  over  ten  miles  in  width  trending  in  a  general 
northwest  direction.  This  belt  of  slate  and  schistose  rocks  contains 
lenses  of  limestone  and  quartzite  and  is  intruded  by  many  porphyritic 
dikes  of  igneous  rocks.  It  also  contains  the  many  scattered  gold 
quartz  veins  of  the  so-called  'east  belt.' 

West  of  the  Calaveras  slate  belt,  their  contact  running  irregularly 
northwestward  through  Mariposa,  Bagby  and  Coulterville,  is  another 
belt  10  to  15  miles  wide  of  later  Jurassic  rocks.  This  formation  includes 
the  Mariposa  slate  of  the  Mother  Lode  and  parallel  bands  of  amphibolite 
schist,  porphyrite,  serpentine,  small  limestone  lenses  and  many  intrud- 
ing dikes  of  igneous  rock.  Besides  the  Mother  Lode,  which  in  this 
county  is  characterized  by  the  great  width  and  prominent  outcrop  of 
the  quartz  veins,  there  are  numerous  other  gold-  and  copper-bearing 
ledges  in  the  western  portion  of  this  belt  in  Hunter  Valley,  near 
Hornitos  and  south  toward  Raymond,  Madera  County. 

MINERAL  RESOURCES 

Occurrences  of  practically  all  of  the  metals  produced  commercially 
in  California  have  been  found  in  Mariposa  County,  but  gold,  silver,  and 
copper  ores  comprise  its  chief  metal  resources.  A  small  output  of 
lead,  platinum  and  chromite  is  of  record  and  deposits  of  minor  impor- 
tance or  of  scientific  interest  only,  containing  cinnabar,  manganese, 
arsenopyrite,  zinc,  cobalt,  iron,  antimony  and  other  metals  have  been 
reported. 

Its  nonmetallic  resources,  including  structural  and  industrial 
minerals,  only  recently  have  begun  to  be  utilized  to  an  appreciable 
extent.  Barytes,  marble,  limestone,  jasper,  slate  and  miscellaneous 
stone  have  been  or  are  at  present  being  produced.  Undeveloped 
deposits  of  asbestos,  granite,  magnesite,  feldspar,  mica-schist,  soap- 
stone,  silica  and  talc  also  occur,  some  of  which  will  undoubtedly  prove 
of  future  value. 


1  Fairbanks,  Harold  W.,  Geology  of  the  Mother  Lode  Region,  State  Mineralogist's 
Report  X,  1890,  pp.  23-90. 

2  Storms,   H.   W.,   Geology  of  a  portion   of  Madera   and  Mariposa   counties,    State 
Mineralogist's  Report  XII,   1894,   pp.    165-166. 
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MARIPOSA  COUNTY,  1880-1926 

Year 

Gold, 
value 

Silver, 
value 

Copper 

Miscellaneous  and  unapportioned 

Pounds 

Value 

Amount 

Value 

Substance 

1880 

$150,017 
200,000 
250,000 
220,000 
180,000 
149,177 
197,600 
187,165 
175,000 
145.819 
124,265 
84,414 
81,011 
164,116 
153,708 
216,622 
335,637 
451,427 
336,418 
562,829 
157,663 
504,928 
631.478 
542,355 
429,771 
386,380 
366,394 
405,498 
439,862 
396,465 

317,580 

172,532 
160,541 
171,034 

131,458 

385,577 

401,718 

313,296 
337,682 
253,392 
261,830 
331,295 
218,571 
141,883 

182.099 
192,810 
182.313 

$1,300 
1,200 
4,000 
3,000 

1881 

1882 

1883 

1884 

1885 

100 

1886 

1887 

96 
250 
210 

22 

1888 

1889 

1890 

1891 

1892 

67 

307 

39 

7 

180 

660 

993 

2,207 

13,853 

4,787 

3,880 

3,353 

2,839 

5,231 

3,377 

4,500 

4,732 

2,729 

2,364 

1.390 
6,796 
7,430 

677 

2,175 

2,680 

3.221 
5,083 
4,139 
4,705 
5,251 
3,301 
1,735 

1.608 
1.758 
1.518 

1893 

1894 

1895 

1896 

1897 

1898 - 

1899 

110  sq'r's 

$600 

Slate. 

1900 

1901 

191,622 

104,700 

61,627 

11.500 

12,541 

$30,180 

11,940 

6,808 

1,466 

1,956 

70,000  lbs. 

3,080 

Lead. 

1902 

1903 

1904 

1905 

25 

Platinum. 

1906 

1907 

1,142  lbs. 

60 

36,560 

/     62,430 

\       8,431 

21,501 

4,800 

Lead. 

1908 

29,124 

2,958 

Miscellaneous  stone. 

1909 

Miscellaneous  stone. 

1910 

f 

Unapportioned,  1900-1909. 
Miscellaneous  stone 

1911 

14,641 

284,587 
416,031 

277,472 

38,630 

162,318 

53.381 
30,294 
24,879 

t 

1,830 
46,957 
64,485 

36,904 

6,760 

39,930 

14,583 
7,483 
4,627 

\    800  tons 

Barytes. 

1912 

1913 

3,130 

15,366 

3,000 

100 

/      17,214 

1          600 

128 

4,143 

39,372 

92 

13,399 

7,646 

/       1,856 

1          400 

(             8 
I          400 

4,096 

400 

i       5,655 

\          400 

4.960 

27,293 

/       3,000 
1     48,000 
/       3,500 
\  436,794 
/   130,804 
1       5,089 

Other  minerals. 

Miscellaneous  stone. 

1914 

\  2,000  tons 
100  cu.  ft. 

Barytes. 

1915 

Marble. 
Miscellaneous  stone. 

1916 

(1,857  lbs. 

Other  minerals. 

Lead. 

Other  minerals. 

Miscellaneous  stone. 

1917 

[1,075  lbs. 

Lead. 

Other  minerals. 

Miscellaneous  stone. 

1918 

Chromite  and  lead. 

1919 

Miscellaneous  stone. 
Other  minerals. 

1920 

Miscellaneous  stone. 
Barytes,  copper,  lead. 

/ 

Miscellaneous  stone. 

1921 

1 

Barytes  and  pyrites. 

1922 

Miscellaneous  stone. 
Barytes,  pyrites  and 

1923 

miscellaneous  stone. 
Barytes,  pyrites  and 

miscellaneous  stone. 
Other  minerals . 

1924 

1926 

Miscellaneous  stone. 
Other  minerals. 

1926 

Miscellaneous  stone. 
Miscellaneous  stone. 

Barytes,  copper  and 
pyrites. 

Totals 

$12,781,630 

$119,750 

'1,713,347 

$278867 

$914,332 

'See  under  'Unapportioned.' 
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No  record  is  extant  showing  the  total  mineral  output  of  the  county. 
The  Hite  vein  has  produced  $2,500,000;  several  of  the  'Grant'  mines 
from  $2,000,000  to  $4,000,000.  Add  to  this  the  output  of  the  quartz 
mines  in  the  Coulterville  district,  that  of  the  mines  near  Hornitos  and 
in  other  scattered  districts,  and  the  large  output  of  gold  from  early-day 
placer  operations  and  the  total  value  must  have  run  high  into  the  mil- 
lions of  dollars  prior  to  1880. 

The  table  herewith  gives  the  recorded  output  from  1880,  when  the 
compilation  of  statistics  was  begun  b}^  the  State  Mining  Bureau,  to  1926, 
inclusive.  The  total  for  this  latter  period  is  $14,094,579.  In  1926  Mari- 
posa ranked  fortieth  among  the  58  counties  of  the  state  with  a  mineral 
output  valued  at  $319,724. 

In  so  far  as  gold  mining  is  concerned,  the  conditions  in  Mariposa 
County  have  been  peculiar,  more  than  44,000  acres,  covering  15  miles 
of  the  '  Mother  Lode, '  having  been  held  since  the  first  discovery  of  gold 
as  a  single  estate  known  as  the  Fremont,  or  Mariposa  Grant.  It  is 
generally  conceded  that  this  situation  has  thrown  obstacles  in  the  way 
of  development  and  exploitation,  for  it  remains  a  fact  that  the  'south- 
ern' mines  have  not  been  developed  to  a  depth  at  all  comparable  with 
those  similarly  situated  farther  north  where  they  have  proved  prolific 
at  great  depths. 

The  great  majority  of  the  quartz  mines  in  the  county  are  only  a 
few  hundred  feet  in  depth.  The  'boom'  days  occurred  prior  to  the 
introduction  of  the  cyanide  process  for  treating  low-grade  ores,  before 
the  adoption  of  flotation  as  a  means  of  concentration  and  long  in 
advance  of  Diesel  and  electric  power,  deep  mine  pumps,  modern  air 
drills  and  explosives,  and  other  efficient  mining  equipment.  The  mines 
were  using  wood  for  fuel,  steam  for  power  and  crude,  often  experi- 
mental, metallurgical  processes.  Under  such  conditions  only  the  richest 
orebodies  could  be  profitably  worked  and  Avhen  these  were  exhausted 
operations  on  a  large  scale  ceased. 

Immense  reserves  of  medium  and  low-grade  ores  certainly  exist  and 
properly  financed  and  well-managed  companies  should  find  opportuni- 
ties here  for  profitable  mining  equal  to  any  in  the  state.  The  acquisi- 
tion of  a  number  of  properties  by  new  owners,  new  development  work 
started  and  the  reopening  of  several  idle  mines  in  1927  indicates  that 
this  fact  is  being  recognized  and  it  should  result  in  Mariposa  County's 
mining  industry  assuming  a  much  more  active  role. 

The  writer  spent  three  weeks  in  the  county  in  October,  1927,  gather- 
ing data  on  the  mining  industry,  in  order  to  bring  past  reports  up  to 
date  in  conformity  with  the  new^  series  of  county  reports  begun  in  1925. 
Owing  to  long  periods  of  idleness,  absentee  owners,  intermittent  work- 
ing, abandonments,  relocations,  regroupings,  and  renaming  of  mines, 
it  is  extremely  difficult  to  give  a  connected  account  of  operations  at 
many  properties.  As  many  as  possible  were  visited  and  information 
regarding  others  obtained  from  sources  regarded  as  reliable.  There 
are,  no  doubt,  unavoidable  omissions,  as  it  would  require  several 
months  to  make  a  complete  check  of  the  county's  resources.  A  list  of 
patented  and  unpatented  claims,  showing  their  nominal  ownership  (to 
whom  assessed  for  tax  purposes)  from  the  county  records,  is  included 
so  that  interested  parties  can  at  least  get  in  touch  with  the  owners. 

A  bibliography  follows  at  the  end  of  the  text  matter. 
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METALS 

CHROMITE 

Pur  cell-Griffin  Mine.  During  the  world  war  emergency,  shipments 
of  chromite  were  begun  in  May,  1918,  by  Thos.  Purcell  and  Geo.  Griffin 
from  a  deposit  southeast  of  Coulterville  near  Pleasant  Valley  station 
on  Yosemite  Valley  railroad.  This  was  the  first  recorded  output  of 
chromite  from  the  county  and  it  has  been  the  only  producing  property 
to  date,  although  other  deposits  may  be  reasonably  expected  in  the 
serpentine  areas. 

COPPER 

Copper  mining  began  in  Mariposa  County  about  1860,  and  Avas 
carried  on  with  great  activity  for  a  decade  or  more.  Some  production 
was  also  noted  between  1900  and  1915.  Since  then  there  has  been  very 
little  activity  and  most  of  the  old  properties,  so  far  as  mining  is  con- 
cerned, are  deserted,  their  equipment  is  gone,  the  buildings  are  in 
ruins  and  the  workings  are  caved. 

The  so-called  foothill  copper  belt  extends  for  about  35  miles  through 
the  western  part  of  the  county  from  the  old  Berette  and  La  Victoria 
mines  in  Hunter  Valley  to  the  Green  Mountain  Mine,  seven  miles  north 
of  Raymond,  Madera  County.  The  surface  ores  along  this  belt  were 
high  grade,  carrying  from  20%  to  35%  copper,  besides  considerable 
gold  in  many  instances.  Thousands  of  tons  were  mined  and  shipped 
out,  and  a  crude  smelter,  believed  to  have  been  the  first  smelter  in  Cali- 
fornia, was  built  a  few  miles  north  of  the  Green  Mountain  mine  and 
some  copper  bars  produced  there. 

The  deposits  have  not  been  explored  below  a  few  hundred  feet  depth, 
apparently  the  working  of  the  ores  in  the  leaner  zone  proving  too 
large  an  undertaking  for  small  capital,  and  the  district  has  been  so 
long  neglected  that  it  is  now  a  difficult  matter  to  interest  large  capital. 

Among  the  more  important  properties  are : 

Location 
Navie  Sec.  T.      R.  Oivner 

Cavagnero   Claim 9        4        IG      F.   A.   Cavagnero,   Hornitos. 

Cavan-San  Jose  Copper 

Group 4,     5        8        18     S.   I^.   Thrift,    care   Xclusive  Laun- 

dry, California  and  Stockton  Sts., 
Stockton. 

Great  Northern 2,   3,   10,   11        7        17      C.  B.  Deatsch,  Lewis  post  office. 

Green   Mountain   Mine 3        8        18     A.    B.    Smith,    625    Call    Bldg.,    San 

Fi'ancisco. 

La  Victoria  Mine 4,      9,   10        4        16      Susan  A.  Lang,  2637  Shattuck  Ave., 

Berkeley. 

Lone  Tree  Mine j^^        ^        Jg  {    J.  W.  Westfall,  Raymond  post  office. 

Pocahontas  Mine 1,   12        7        17      Pocahontas  Copper   Mining   Co., 

care  W.  F.  Peacock,  58  Sutter 
St.,  San  Francisco  ;  Newton  Web- 
ber,   Lewis  post  office. 

White   Rock   Mine 14        7        17      ('are  J.  H.   flelm,  Lewis  post  office. 

These  and  other  prospects  along  the  copper  belt  are  described  in 
detail  in  State  Mining  Bureau  Bulletin  No.  50,  Copper  Resources  of 
California,  1908,  and  this  descriptive  matter  will  not  be  repeated  here. 
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Green  Mountain  Mine  comprises  200  acres  covering  the  top  and  sides 
of  an  unwooded  hill  in  Sec.  3,  T.  8  S.,  R.  18  E.,  about  eight  miles 
north  of  Raymond.  About  half  the  holdings  are  patented  agricultural 
land  and  mining  claims,  and  half  unpatented  mining  claims.  The 
property  is  owned  by  California  Copper  Producers  Trust  with  head- 
quarters in  Boston,  Massachusetts.  The  Floraferro  Company  (not 
incorporated),  A.  B.  Smith,  manager,  625  Call  Building,  San  Francisco, 
has  been  operating  the  mine  since  1923. 

Country  rock  is  schist  which  is  cut  by  dikes  of  diorite  and  granite. 
The  veins  are  in  the  nature  of  replacements  in  the  schist;  are  without 
definite  strike  and  vary  greatl}^  in  width,  in  places  being  60  feet  wide. 
They  dip  about  75°.  The  Green  Mountain  Mine  has  been  worked 
extensively  at  different  times  since  1863  and  has  produced  large  quanti- 
ties of  high-grade  oxide  and  carbonate  ores ;  there  being  over  4000  feet 
of  underground  workings,  mainly  adits,  and  many  stopes.  The  sul- 
phide ores  are  remarkable  for  being  very  easily  oxidized  to  copper  and 
iron  sulphates  on  account  of  their  chemical  composition.  If  piled  or 
confined,  the  ore  will  heat  and  this  has  sometimes  resulted  in  spon- 
taneous ignition,  on  one  occasion  a  carload  of  ore  in  transit  to  a 
smelter  setting  the  car  afire.  As  a  result,  the  railroad  refused  to 
accept  further  shipments. 

In  1919  the  United  Chemicals  Company  of  San  Francisco  con- 
structed a  leaching  and  precipitating  plant  at  Raymond.  The  ore  was 
leached  with  water  in  a  wooden  tank,  the  solution  then  run  to  elec- 
trolitic  cells  and  the  copper  precipitated  on  scrap  iron.  The  copper 
was  then  treated  with  sulphuric  acid  and  copper  sulphate  produced. 
The  average  ore  treated  at  the  plant  contained  6%  copper. 

The  Floraferro  Company  took  over  the  property  in  1923  since  which 
time  they  have  marketed  the  oxidized  material  as  a  soil  corrective  and 
for  the  control  of  snails,  slugs  and  insects,  under  the  trade  name  Flora- 
ferro. The  ore  is  prepared  by  exposing  it  to  the  air  which  causes  it  to 
disintegrate  into  a  fine  blue-gray  powder  which  is  put  up  in  containers 
without  further  treatment.  Experiments  have  been  carried  on  recently 
looking  to  the  development  of  a  market  for  the  unoxidized  material 
as  a  weed  eradicator  around  power  line  and  telephone  line  poles  and 
along  railroad  rights  of  way.  If  it  proves  successful  for  this  use,  a 
greatly  enlarged  market  would  result,  but  it  would  probably  require 
shipment  in  metal  containers.  At  present  from  tAVO  to  four  m'en 
are  employed. 

An  analysis  of  the  ore  by  Smith  Emery  and  Company  showed  the 
following  composition : 

Per  cent 

Silica    (SiOa) 7.95 

Copper    (Cu)    2.04 

Antimony,  arsenic,  etc.    (Sb)    (As) Trace 

Aluminum    (AlgOs)    3.30 

Ferrous  oxide    (FeO)    12.86 

Ferric  oxide    (FecOs.)    12.02 

Manganese  oxide   (MnsO^) Trace 

Zinc  oxide    (ZnO)    Nil 

Lime    (CaO)    :. Trace 

Magnesia    (MgO)    Trace 

Soda    (NaO) 0.72 

Potash    (K2O)    Trace 

Sulphuric   anhydride    (SO2) 28.12 

Sulphur  free  of  sulphides  (S) 8.25 

Phosphoric   acid    (P2O,,) '--  0.30 

Chlorine  (CI) , Nil 

Nitrogen    in    ammonia Nil 

Nitrogen  in  nitrates Nil 

Moisture  and  water  of  crystallization 21.44 
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A  water  solution  of  the  sample  contained  by  approximation  : 

Per  cent 

Copper  sulphate 5-16 

Ferrous  sulphate 27.34 

Ferric  sulphate 20.56 

Aluminum  sulphate 5.91 

Sodium  sulphate 1-63 

Free  sulphuric   acid Small  amount 

La  Victoria  Mine.  This  property  was  last  worked  in  1919-1920. 
W.  C.  Kroh  and  C.  A.  Felts  had  a  working  bond  and  in  October,  1919, 
had  50  tons  of  ore  out  and  ready  to  ship  to  a  smelter  at  Tacoma,  Wash- 
ington. Trucking  charge  from  the  mine  to  Merced  Falls  was  $6  a 
ton ;  freight  from  Merced  Falls  to  Tacoma,  $10 ;  and  smelting  charges, 
$3.50;  a  total  of  $19.50  a  ton,  so  that  only  high-grade  ore  could  be 
handled  at  a  profit.  Work  ceased  in  1920  and  the  mine  has  been  idle 
since. 

GOLD   (lode  mines) 

Alarid  Prospect.  This  was  a  lease  on  the  'Mariposa  Grant'  last 
operated  in  1917-18.  The  prospect  was  located  2^  miles  northwest  of 
Mariposa,  presumably  on  the  Mariposa  vein.  The  vein  was  2^  feet 
wide,  the  strike  westerly  and  dip  60°  S.  Several  hundred  dollars 
worth  of  ore,  which  was  free-milling  and  averaged  $15  a  ton  in  value, 
was  taken  from  a  shaft  20  feet  deep  and  a  drift  100  feet  long.  Idle 
for  past  ten  years. 

Alice  Mine  is  one  of  the  'Mariposa  Grant'  mines,  located  in  Sec.  16, 
T.  5  S.,  R.  17  E.,  about  four  miles  west  of  Mt.  Bullion  and  close  to  the 
Long  Mary  Mine.  There  are  two  claims,  which  were  located  in  the  50 's. 
The  vein  is  in  slate  and  averages  3  feet  in  width.  The  strike  is  north- 
west and  dip  almost  vertical.  It  is  developed  by  a  shaft  200  feet  deep 
and  360  feet  of  drifts  on  three  levels,  most  of  which  was  done  by  leasers. 
The  ore  averaged  $12  a  ton.  There  is  no  equipment,  as  it  has  been  idle 
for  more  than  20  years. 

Artru  Mine  consists  of  the  Dorothy  fractional  claim,  450  feet  in 
length  located  in  Sec.  27,  T.  4  S.,  R.  18  E. ;  owned  by  Belle  McCord 
Roberts,  Long  Beach,  California.  It  is  in  the  Colorado  district,  about 
seven  miles  by  road  north  of  Mariposa.  Elevation,  2700  feet.  There 
is  a  little  timber,  but  practically  no  water  in  summer. 

The  orebody  consists  of  a  soft  porphyry  dike  20  to  30  feet  in  width, 
coursing  a  little  north  of  west  throughout  the  length  of  the  claim.  The 
walls  are  slate.  The  porphyry  is  seamed  with  many  narrow  stringers 
of  quartz  carrying  free  gold;  beautiful  crystallized  specimens  often 
occurring  in  pockets.  Former  operations  by  pick  and  shovel  methods 
and  sluice  boxes  have  resulted  in  leaving  a  deep  trench  the  size  of  the 
orebody.  Other  workings  consisted  of  a  75-foot  shaft;  450  feet  of 
drifts;  four  crosscut  tunnels,  each  about  140  feet  long,  and  several 
raises.  The  mine  has  not  been  worked  for  about  15  years.  The  present 
owner  recently  purchased  the  claim  from  H.  Artu,  who  worked  it  for 
many  years  by  crude  methods.  There  is  now  electric  power  within 
three  miles. 

Austin  Group  Mine  comprises  seven  claims  located  in  the  Whitlock 
district  in  Sees.  29,  30  and  32,   T.  4  S.,  R.   18  E.,  about  six  miles 
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northwest  of  Mariposa;  owned  by  Mutual  Mining  Company,  1723 
Webster  street,  Oakland;  last  operated  in  1912  by  the  Austin  Group 
Mining  and  Milling  Company.  Elevation  at  the  mine,  3300  feet. 
There  is  considerable  timber  and  plenty  of  water  in  winter  for  opera- 
tions. The  vein  is  from  6  inches  to  4  feet  in  width  between  porphyry 
walls  and  carries  free  gold  and  sulphides.  Development  consists  of  two 
incline  shafts  each  120  feet  deep,  a  700-foot  crosscut,  150  feet  of  drifts 
and  stopes  to  th^.  surface. 

Badger  Mine  (Prescott).  One  claim  covering  an  old  discovery 
made  in  the  50 's,  from  which  $80,000  is  said  to  have  been  taken  from 
surface  workings.  The  claim  is  situated  about  five  miles  northeast 
of  Hornitos  in  Sec.  2,  T.  5  S.,  R.  16  E.  There  is  a  quartz  vein,  IJ 
to  4  feet  in  width,  which  is  presumed  to  be  the  same  vein  as  that 
in  the  Mt.  Gains  mine.  Owner,  P.  A.  Cavagnaro,  Hornitos.  Idle, 
except  for  assessment  work. 

Berette  Mine  consists  of  two  patented  claims,  the  New  Year  and 
the  Wild  Cat,  and  360  acres  of  agricultural  land  in  Sees.  29,  30,  and 
32,  T.  3  S.,  R.  16  E.,  in  Hunter  Valley,  about  15  miles  north  of  Hornitos ; 
owners,  Angele  Beaudry  and  Jos.  P.  Bouvier,  4  Laguna  street,  San 
Francisco.  The  claims  were  first  located  about  1868.  They  are  on  the 
so-called  'Blue  Lead,'  Avhich  extends  through  Hunter  Valley  in  a 
northwesterly  direction  for  five  or  six  miles;  elevation,  1400  feet.  A 
branch  of  Temperance  Creek  flows  through  the  property,  but  water 
is  not  plentiful.  The  vein  averages  four  feet  in  width,  strikes  north- 
west and  dips  80°  NE.  The  hanging  wall  is  chert  and  footwall 
porphyry.  Development  consists  of  a  number  of  old  shafts  and  open 
cuts  from  a  few  feet  to  80  feet  deep  and  a  short  tunnel.  No  equip- 
ment.    Idle. 

Benton  Mill  was  formerly  located  on  the  south  bank  of  Merced  River 
at  Bagby,,  a  station  on  the  Yosemite  Valley  Railroad,  at  the  point 
where  the  Mother  Lode  cuts  across  the  river.  The  main  road  follow- 
ing the  trend  of  the  Lode  between  Mariposa  and  Coulterville  also 
crosses  the  river  here.  Before  the  advent  of  the  railroad,  the  settlement 
was  known  as  Benton  Mills.  There  was  at  one  time  three  quartz  mills 
\ere  and  in  1901  the  hydro-electric  power  plant  of  the  Mariposa 
Commercial  and  Mining  Company,  owners  of  the  Mariposa  Grant,  was 
built  at  this  place. 

In  1920  a  single  5-stamp  mill  known  as  the  Benton  mill  remained, 
and  the  power  plant  supplying  light  and  power  on  the  '  Grant '  was  in 
operation  but  both  have  since  been  destroyed  by  fire.  The  Benton  mill 
burned  during  the  winter  of  1921 ;  the  same  fire  destroying  the  highway 
bridge  over  the  river.  The  latter  was  immediately  replaced  by  a  new 
structure. 

San  Joaquin  Light  and  Power  Company  now  supplies  the  mines  and 
towns  on  the  'Grant'  with  electricity. 

Blue  Bell  Mine  (Jumbo)  consists  of  two  claims  in  Sec.  9  T.  4  S., 
R.  20  E.,  in  rugged  country,  about  four  miles  by  trail  east  of  Jersey- 
dale  :  elevation,  2400  feet ;  owner,  Hiram  W.  Bronson,  Mariposa.  There 
is  a  quartz  vein,  averaging  5  feet  in  width,  which  lies  between  a 
porphyry  footwall  and  hanging  wall  of  both  slate  and  granite.     Its 
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strike  is  iiortJnvest  and  dip  72°  NP].  It  is  opened  up  by  a  145-ft. 
crosscut  tunnel  and  drifts  on  the  vein.  No  equipment  except  hari<l 
tools  and  blacksmith  shop.    Idle. 

Bohhie  Mining  Company  was  organized  in  1922  to  take  over  the 
interests  of  an  association  of  owners  in  120  acres  of  land  in  the  Moore 
Hill  district,  about  three  miles  east  of  Cathay,  known  as  the  Rich 
Mine.  There  are  three  parallel  veins  on  the  property  with  diorite 
walls.  The  principal  vein  was  reported  to  contain  an  ore  shoot  about  9 
feet  wide  and  200  feet  long  having  an  average  value  of  $12  per  ton. 
The  ore  is  a  heavy  sulphide.  The  Bobbie  Mining  Company  drove  a 
1200-ft.  tunnel  which  gave  no  great  depth  on  the  vein  and  spent  the 
balance  of  their  funds  in  erecting  a  mill  to  treat  the  ore  by  a  new 
process  worked  out  by  A.  E.  Vandercook,  of  Sacramento.  In  1923 
shortly  after  completion  of  the  mill  operations  ceased.  The  mill 
has  since  been  removed.     Idle. 

Bogan  and  Baitelle  Mine  (B.  B.  Mine).  This  is  a  patented  fractional 
claim  having  an  area  of  six  acres,  located  in  Sec.  26,  T.  4  S.,  R.  18  E., 
in  the  Colorado  district,  seven  miles  by  road  north  of  Mariposa ;  owner, 
R.  B.  Harper,  8  Porter  Building,  San  Jose.  It  was  a  'pocket'  mine, 
located  in  1849  and  held  by  the  original  locator  for  over  70  years. 
Elevation  at  the  property,  2950  feet ;  topography,  rough.  There  are 
two  veins,  one  contact  vein,  2^  feet  wide,  between  a  porphyry  footwall 
and  slate  hanging  wall,  and  one  gash  vein.  The  mine  has  been 
developed  by  four  adit  levels  from  60  to  300  feet  long  with  several 
raises  and  stopes.  Specimen  rock  was  mined  and  worked  in  a  mortar 
operated  by  a  spring  pole.     There  is  no  equipment.     Idle. 

Bondurayit  Mine.  This  is  one  of  the  principal  mines  in  the  Coulter- 
ville  district  and  one  which  has  been  active  at  intervals  during  the 
past  decade.  The  property  is  about  12  miles  northeast  of  Coulterville 
on  the  North  Fork  of  Merced  River,  and  consists  of  nearly  1000  acres 
of  mineral  land  located  in  Sees.  24,  25  and  36,  T.  2  S.,  R.  17  E.; 
elevation,  3000  feet:  topography,  fairly  steep  and  rolling.  There  are 
100  acres  of  patented  mineral  land,  740  acres  of  patented  timber  land, 
two  tunnel  locations  and  one  mill  site :  reported  owned  by  A.  L.  Adams, 
302  Center  street,  Bridgeport,  Connecticut.  Taxes  on  the  Bondurant 
patented  claim  were  assessed  to  Eva  L.  Penn  et  al.,  24  La  Salle 
avenue,  Trenton,  New  Jersey,  in  1926-27. 

The  original  claims  were  located  in  1855  and  the  rich  ore  milled  in 
an  arrastra  for  several  years.  In  1870  an  8-stamp  mill  was  built,  and 
in  1887  a  new  10-stamp  mill  was  constructed.  This  ran  about  five 
years,  then  the  mine  was  closed  down  and  remained  closed  for  23  years. 
In  1914  five  men  were  working,  doing  development  work,  but  this 
work  continued  for  only  a  year  or  two.  Lack  of  water,  long  distance 
to  tram  the  ore  and  very  hard  rock  were  among  the  difficulties 
encountered.  In  1926  Walter  and  Arthur  Ritz  of  Modesto,  California, 
secured  an  option  on  the  property.  They  put  on  equipment,  including 
machine  drills,  and  since  July,  1927,  have  continued  development  with 
from  two  to  eight  men  employed,  operating  under  the  name  Bondurant 
Mining  Trust,  address  Box  1648,  Modesto.  Most  of  this  work  has  been 
confined  to  extending  the  945-foot  crosscut  tunnel  at  the  river  level. 
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There  are  several  quartz  ledges  from  4  to  15  feet  in  width,  all  with  slate 
walls.  Their  general  strike  is  northwest  and  dip  about  35°  NE.,  but 
steepening  to  55"^  or  60°  at  380  feet  depth.  The  three  principal  veins 
are  known  as  the  Bondurant,  Reynolds  and  Louisiana.  The  ore  is  a 
hard  white  quartz,  carrying  gold,  silver,  lead  and  zinc,  and  averaging 
around  $8  a  ton.  Development  consists  of  a  412-ft.  incline  shaft, 
about  1000  feet  of  drifts,  a  crosscut  tunnel  on  the  river  level  in  1085 
feet  and  now  being  extended,  another  crosscut  of  225  feet,  a  150-ft. 
raise  and  several  stopes.  The  long  crosscut  tunnel  when  it  taps  the 
vein  will  give  1000  feet  of  backs  on  the  dip. 

The  property  is  equipped  with  an  old  10-stamp  mill  gone  to  ruin; 
35-h.p.  steam  engine,  60-h.p.  boiler,  and  pumps,  also  a  steam  hoist  and 
boiler  and  compressor  at  the  adit  portal,  mill  building,  blacksmith 
shop,  bunk  house,  etc.     Work  is  being  continued. 

Bouvier  Property  (Carson)  consists  of  483  acres  of  agricultural  land 
and  several  mineral  claims  located  in  Hunter  Valley  in  Sees.  3  and 
4,  T.  4  S.,  R.  16  E.,  about  12  miles  north  of  Hornitos.  Temperance 
Creek  runs  through  the  property.  There  is  an  old  shaft  125  feet  deep 
and  several  other  shallow  prospect  shafts.  The  shaft  is  located  on  a 
cross  vein  about  150  feet  west  of  the  main  ledge,  the  so-called  ^Blue 
Lead,'  which  varies  from  2  to  20  feet  in  width.  The  cross  veins  are 
from  2  to  4  feet  wide.  There  was  a  5-stamp  mill  on  the  mine  when  it 
was  operating  in  1868,  but  the  mill  burned  down,  and  no  mining  has 
been  done  since. 

Buena  Vista  Mine  (see  Washington-Buena  Vista  Group). 

Bunker  Hill  Claim  (Squirrel  Mine).  Owned  by  Harry  Taylor,  Mari- 
posa. This  is  an  old  claim  located  near  Hite  Cove  on  the  South  Fork 
of  Merced  River  about  six  miles  southwest  of  El  Portal.  It  was  dis- 
covered by  quartz  brought  to  the  surface  from  a  squirrel  hole,  hence 
the  original  name,  Squirrel  Mine.  There  was  considerable  work  done 
on  it  in  the  early  days ;  one  of  the  first  quartz  mills  in  the  state,  with 
wooden  stamps  being  in  operation  here  in  1851.  It  was  again  active 
for  a  short  time  about  1920,  but  has  been  idle  since. 

B.  V.  I).  Mining  Company  was  organized  in  1921  to  acquire  six 
unpatented  mining  claims ;  the  Rich-Luckett,  Arcturas,  Day  Break, 
Moore  Hill,  Arcturas  No.  9  and  Arcturas  No.  7,  located  on  a  new 
discovery  about  one-half  mile  southwest  of  the  Bobbie  Mining  Com- 
pany's property  near  Cathay.  The  country  rock  and  ore  were  reported 
similar  to  that  at  the  Bobbie  Mine,  and  the  same  type  of  mill,  using 
the  Vandercook  patented  process,  was  erected;  but  this  company  also 
ceased  operations  in  1923,  and  the  mill  has  since  been  removed.     Idle. 

Carrie  Todd  Mine.  This  is  a  patented  claim  of  20  acres,  located  in 
Sees.  7  and  8,  T.  3  S.,  R.  18  E.,  in  the  Kinsley  or  Bull  Creek  district, 
two  miles  west  of  Kinsley ;  owned  by  Estelle  I.  Eraser  and  Geo.  Frank, 
Coulterville.  These  parties  also  own  the  Fraser  and  Frank  Group 
of  eight  unpatented  claims  in  the  same  locality.  The  Carrie  Todd  was 
located  about  25  years  ago.  It  has  been  bonded  a  number  of  times  and 
has  been  active  at  intervals  up  to  the  present.  The  property  is  near  the 
top  of  the  precipitous  east  bank  of  the  North  Fork  at  an  elevation 
around  3000  feet. 
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The  vein  is  from  2  to  4  feet  in  width  between  slate  walls.  It  strikes 
west  and  dips  75°  N.  It  has  been  developed  by  three  tunnel  levels, 
each  several  hundred  feet  in  length,  with  a  winze  connecting  the  middle 
tunnel  with  the  lower  one.  There  are  several  mills  on  the  property, 
including  a  3-stamp  mill,  a  2-stamp  mill  and  a  1-stamp  mill.  Machinery 
for  a  new  10-stamp  mill  was  on  the  ground  in  1920  but  not  erected. 
There  is  also  a  compressor  and  two  gas  engines.  (See  also.  Gentry 
Gulch   Consolidated   Mines   Co.) 

Cardoza  Prospect.  Cardoza  and  Fagundes  are  developing  a  prospect 
in  T.  5  S.,  K.  17  E.,  in  the  Moore  Hill  district,  on  which  there  is  a  ledge 
from  30  inches  to  3i  feet  wide.  They  have  run  a  200-ft.  drift  on  it. 
The  vein  carries  free  gold  and  sulphides. 

Castagnetto  Mine.  Owned  by  George  K.  Allen,  328  Olive  avenue. 
Piedmont,  California,  who  purchased  it  from  the  Castagnetto  Estate 
in  1925.  The  mine  is  situated  in  Hunter  Valley  in  Sec.  15,  T.  4  S., 
R.  16  E.,  about  nine  miles  by  road  north  of  Hornitos.  Prior  to  Allen's 
ownership  it  was  last  worked  by  C.  H.  Burt  under  lease  in  1916.  The 
vein  is  between  porphyry  walls  and  averages  about  18  inches  in  width. 
It  is  developed  by  an  incline  shaft  150  feet  deep  with  drifts  100'  and 
60'  west  on  the  70-ft.  level.  The  strike  is  northwest  and  dip  southwest. 
Allen  has  discovered  a  new  prospect  on  adjoining  patented  land  of  the 
Castagnetto  ranch  one-half  mile  from  the  other  w'orkings.  The  hold- 
ings cover  one  and  one-quarter  miles  along  the  vein,  which  is  southwest 
of  and  parallel  to  the  so-called  'Blue  Lead.'  A  Straub  mill  is  being 
installed.    Water  can  be  obtained  from  Cotton  Creek. 

Champion  Mine  is  a  patented  property  of  15  acres,  situated  two 
miles  north  of  Coulterville  in  Sec.  28,  T.  2  S.,  R.  16  E.,  owned  by  Mrs. 
N.  C.  Ray,  Mrs.  Mary  A.  Mentzer  et  al.,  Coulterville.  It  is  on  the 
bank  of  Blacks  Creek  at  an  elevation  of  1650  feet.  A  quartz  vein,  from 
6  to  12  feet  in  width,  occurs  between  slate  walls.  The  strike  is  N.  17° 
E.  and  dip  45°  SE.  The  ore  carries  free  gold,  galena,  sphalerite  and 
tetrahedrite. 

Development  consists  of  an  incline  shaft  250  feet  deep,  another  shaft 
200  feet  deep,  connected  with  the  first  by  drifts  and  several  stopes. 
About  1914  the  mine  was  leased  by  C.  I.  Mentzer  et  al.,  of  Coulterville, 
who  milled  several  thousand  dollars  worth  of  ore  in  the  Potosi  mill, 
which  averaged  around  $45  a  ton.  A  little  later  it  was  leased  by  a  Los 
Angeles  company  which  put  on  a  10-stamp  mill,  but  operations  were 
short  lived  and  the  mine  has  now  been  idle  for  nearly  ten  years.  Both 
the  P.  G.  &  E.  and  the  San  Joaquin  Light  and  Power  Company's  power 
lines  cross  the  property. 

Cleveland  Mine.  Property  comprises  the  Cleveland,  Cleveland 
Extension  and  Cannon  Gulch  placer  claims.  Owned  by  Harry  Taylor, 
Mariposa.  There  is  an  old  shaft  86  feet  deep,  which  caved  in  1923, 
and  a  130-foot  drift;  also  several  old  glory  holes  on  top  of  a  5-foot 
ledge.  Most  of  the  pay  taken  out  was  on  the  hanging  wall.  The  ledge 
strikes  west  and  dips  70°  N.  It  lies  close  to  the  Buena  Vista 
Mine.    Idle. 
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Colorado  Mine  consists  of  the  patented  Colorado  claim  and  three 
unpatented  claims  situated  in  Sec.  27,  T.  4  S.,  R.  18  E.,  about  seven 
miles  north  of  Mariposa  near  the  head  of  Saxon  Creek.  Owners,  Chas. 
H.  Weston,  433  Ninth  street;  P.  W.  Jenkins,  1015  Nevin  avenue,  and 
Mrs.  Emma  Dearborn,  828  Second  street,  all  of  Richmond,  California. 
The  elevation  is  3000  feet  and  the  toposrraphy  fairly  rough.  The  claims 
are  well  timbered  and  sufficient  water  for  milling  is  available  from  the 
creek. 

The  mine  is  on  the  well-known  Colorado  fissure  vein,  which  can  be 
traced  through  the  Colorado  (locally  pronounced,  Colorow)  district  for 
several  miles  and  on  which  a  number  of  the  principal  properties  in  this 
area  are  situated.  The  vein  strikes  northwest  and  dips  60°  to  80° 
NE.    It  varies  from  2 J  to  7  feet  in  width,  between  slate  walls. 

At  the  Colorado  Mine  the  vein  has  been  developed  by  an  incline 
shaft  and  500-foot  working  adit  level  from  the  mill,  which  intersects 
the  shaft  at  the  125-ft.  level.  There  is  another  level  (drift)  200  feet 
in  length  from  the  shaft,  30  feet  above  the  working  adit,  and 
other  workings,  including  several  raises  and  a  stope  120  feet  long  by 
35  feet  high.  The  shaft  was  sunk  100  feet  below  the  adit  level,  but  no 
development  work  w^as  done  at  the  bottom.  Sampling  of  the  vein 
where  exposed  in  the  workings  as  shown  on  a  map  of  the  mine  indicated 
values  from  $4.50  to  $27  a  ton.  About  2500  tons  of  ore  milled  when 
last  Avorked  averaged  $10  to  $11  a  ton  with  some  development  rock 
going  $8.    The  ore  is  a  banded  quartz  and  free-milling. 

There  is  a  gas  engine  hoist  and  ("ornish  type  jack-head  pump  at  the 
shaft,  and  10-stamp  mill  at  the  adit  entrance.  The  mill  contains  a 
crusher,  10  stamps  with  Challenge  feeders,  two  5-ft.  by  10-ft  plates, 
two  Gates  concentrators,  tables  and  two  vanners.  Two  gas  engines 
were  used  for  power.  The  equipment  also  includes  a  2-drill  Rix  com- 
pressor and  several  buildings.  The  mine  has  not  been  operated. since 
1917,  at  which  time  it  was  under  lease  to  Mitchell  and  Ward. 

Consolidated  Gold  Fields  of  Mariposa,  Inc.,  was  organized  in 
November,  1927,  to  develop  and  operate  the  various  mining  properties 
that  have  been  purchased,  located  or  otherwise  acquired  in  Mariposa 
County  during  the  past  year  by  Belle  McCord  Roberts  of  Long  Beach. 
The  mines  controlled  include  the  Washington-Buena  Vista  Group, 
Artru  Mine,  Spread  Ea2:le  Group,  King  Saxon  and  Queen  Saxon, 
Sebastopol,  Mountain  Belle  Group,  and  other  holdings,  a  total  of  34 
claims  together  with  several  tracts  of  patented  mineral  land. 

The  capitalization  of  the  corporation  is  $3,000,000,  and  its  directors 
are  Belle  McCord  Roberts,  G.  A.  Smith,  M.  R.  Streeter,  R.  A.  Whitfield 
and  C.  Nelson  of  Long  Beach,  and  W.  A.  Alderson  and  M.  Mellin  of 
Los  Angeles.  A  little  development  work  was  started  at  one  of  the  mines 
late  in  1927.     (See  Washington-Buena  Yista  Group.) 

Crown  Peak  Mine  consists  of  the  Crown  Peak  and  mill  site  patented 
claims,  situated  in  Sees.  35  and  36,  T.  3  S.,  R.  16  E.  It  is  about  two 
miles  northwest  of  Bagby,  near  the  top  of  the  steep  ridge  that  rises 
from  the  east  bank  of  Merced  River.  The  elevation  is  over  2000  feet. 
There  is  no  timber  or  water  on  the  property.  Two  quartz  veins  occur 
on  the  contact  between  a  serpentine  footwall  and  slate  hanging  wall. 
They  vary  from  6  to  8  feet  in  width,  strike  northwest  and  dip  65°  NE. 
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The  owner  is  George  E.  Gamble,  1431  Waverley  street,  Palo  Alto, 
California.  The  mine  has  been  idle  for  many  years,  but  in  1927  it  was 
taken  under  lease  and  bond  by  the  Gray  Eagle  Mining  Company. 
This  company  is  extending  an  adit  begun  near  the  river  level,  which 
will  cut  the  vein  at  a  depth  of  350  feet. 

Diana  Mines  consist  of  eight  claims,  Diana  No.  1  to  No.  8,  inclusive, 
located  on  the  east  belt  in  Sees.  30  and  31,  T.  2  S.,  R.  18  E.,  owned  by 
California  Gold  Mines,  Inc.,  care  of  Mrs.  E.  M.  Coplen,  1535  North 
Hiobart  street,  Los  Angeles;  formerly  owned  by  Diana  Mining  Com- 
pany, of  San  Francisco.     Not  active. 

Diltz  Mine  consists  of  the  Diltz  and  Mann  patented  lode  claims, 
situated  in  Sec.  29,  T.  4  S.,  R.  18  E.  Owned  by  Jennie  E.  Diven,  147 
Kempton  avenue,  Oakland,  et  al.  The  same  parties  also  own  the  Van- 
derbilt  patented  claim  in  Sees.  1,  2,  11  and  12,  T.  5  S.,  R.  19  E.,  and  the 
Ohio  Placer  and  Johnnie  F.  claims,  adjoining  the  Diltz  and  Mann  in 
Sec.  29,  T.  4  S.,  R.  18  E.  The  Diltz  Mine  is^in  the  Whitlock  district, 
about  six  miles  northwest  of  Mariposa.  The  elevation  is  2850  feet, 
topography  rough  and  well  timbered.    Water  is  obtained  from  springs. 

The  Diltz  and  Mann  claims  were  first  located  in  the  60  's.  There  is  a 
quartz  vein  averaging  20  inches  in  width,  of  which  10  inches  is  ribbon 
quartz,  on  the  contact  between  a  porphyry  footwall  and  slate  hanging 
wall.     It  strikes  northeast  and  dips  45°  SE. 

The  property  was  under  bond  in  1914  to  Mariposa  Mines  and  Devel- 
opment Company,  C.  A.  Schlageter,  T.  L.  Diven,  et  al.,  who  did  some 
development  and  shipped  some  ore.  In  1919-20  two  men  were  work- 
ing, driving  a  tunned  to  cut  the  ledge.  At  that  time  it  was  in  300  feet. 
During  1927  the  Diltz  has  been  worked  by  George  Ahart  of  Mariposa, 
who  extended  the  tunnel  to  the  ledge,  then  turned  and  has  drifted  200 
feet  on  the  vein.  Work  is  being  continued  by  Ahart,  and  a  10-stamp 
mill  is  being  installed. 

Duncan  Mine  is  a  patented  property,  containing  44  acres,  located  in 
Sees.  16  and  21,  T.  5  S.,  R.  16  E.,  about  one  mile  southeast  of  Hornitos. 
It  is  on  the  Turner  ranch  and  is  owned  by  George  Turner,  Hornitos. 
The  deposit  is  of  a  pockety  character,  the  veins  occurring  in  porphyry 
and  amphibolite  schist.  It  has  been  worked  intermittently  by  leasers 
and  has  produced  some  high-grade  ore.  In  March,  1920,  a  pocket  of 
gold,  valued  at  over  $1,000,  was  uncovered  by  David  Onito  and  his  part- 
ner, who  were  then  operating  it.  In  1926  a  company  known  as  the 
Duncan  Mining  Company,  composed  of  E.  S.  Hunter,  A.  H.  Allice,  D. 
A.  Casad,  C.  Hausseding,  E.  G.  Casad  and  Bert  Thurber  of  Oakland, 
John  Rowe  of  San  Francisco,  and  D.  L.  Onito  of  Hornitos,  began 
development  and  have  continued  work  on  a  small  scale  with  but  few 
interruptions  up  to  the  present.    David  Onito,  Hornitos,  is  manager. 

El  Capitan  Gold  Mining  Company.  This  company,  which  was  incor- 
porated in  Nevada  April  13,  1925,  with  capital  of  $100,000,  controls 
a  group  of  14  claims  situated  in  Sec.  22,  T.  3  S.,  R.  19  E. ;  address,  care 
of  James  H.  Eaton,  Union  League  Club,  San  Francisco.  The  property 
is  only  a  short  distance  above  the  Original  Mine,  but  on  the  opposite 
or  south  side  of  Merced  River.  Some  development  work  was  carried  on 
until  late  in  the  summer  of  1927  on  a  vein  which  is  supposed  to  be  the 
same  as  that  worked  in  the  famous  Hite  Mine  nearbv. 
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Eureka  Mine  comprises  a  single  claim,  located  on  Mt.  Buckingham 
not  far  from  the  Mt.  Buckingham  group,  in  T.  4  S.,  R.  19  E.  Owners, 
F.  M.  Skelton  and  J.  C.  Donnelly,  Jerseydale.  There  is  a  road  to 
within  one-half  mile  and  then  a  good  trail  to  the  claim,  which  lies  at  an 
elevation  of  3000  feet.  Timber  is  abundant  and  water  is  obtained  from 
the  mine  and  springs. 

The  deposit  is  a  quartz  vein,  having  a  width  of  18  inches  between 
slate  walls.  The  average  value  of  12  samples  taken  from  the  dump  and 
in  the  upper  tunnel  is  reported  as  $26.12,  of  which  over  $10  is  in  free 


Entrance  to  main  adit  level,  Feliciana  Gold  Mine, 
Mariposa   County. 

gold.  The  vein  has  been  developed  by  two  tunnels ;  the  upper  one,  360' 
in  length,  gives  a  depth  of  150' ;  the  second,  100'  lower  in  elevation,  is 
in  415'.     There  is  no  equipment,  as  only  assessment  work  is  being  done. 

Feliciana  Mine  consists  of  the  patented  Feliciana  claim  and  millsite 
and  four  unpatented  claims,  having  a  total  area  of  105  acres,  situated 
in  Sees.  7  and  17,  T.  4  S.,  R.  19  E.,  in  the  Hite  Cove  district.  Owner 
Feliciana  Gold  Mining  Company,  Inc.,  462  Phelan  Bldg.,  San  Fran- 
cisco ;  M.  Farber,  president ;  George  Zillinger,  vice  president ;  Pauline 


SAN   FRANCISCO    FIELD   DIVISION 


87 


Farber,  secretary ;  mine  address,  Box  14,  Mariposa.  The  original 
Feliciana  claim  was  discovered  in  the  50 's  and  is  said  to  have  had  a 
10-stamp  mill  on  it  in  the  early  days,  that  was  later  removed.  It  had 
been  idle  for  30  years  prior  to  1918,  but  in  1920  was  under  lease  to  J. 
B,  Coyle  of  Fresno,  who  worked  it  at  intervals  in  a  small  way  for  a 
year  or  two.  In  1924  the  mine  was  acquired  by  M.  Farber  and  asso- 
ciates of  San  Francisco.  Development  work  was  continued  and  four 
additional  claims  were  located.  The  present  company  was  organized 
in  1925  and  the  mine  has  been  continuously  active  since. 


4 5 -ton    capacity    mill    at    F'eliciana    Gold    Mine, 
Mariposa  County. 


The  mine  is  situated  at  an  elevation  of  3500  feet  in  the  rugged  area 
near  the  head  of  Feliciana  Creek,  about  2|  miles  by  trail  southwest  of 
Briceburg.  It  is  reached  by  road  in  fair  condition  as  far  as  Jerseydale, 
but  with  steep  grades,  and  almost  impassable  in  winter  from  Jersey- 
dale  to  the  mine.  It  is  within  the  forest  reserve  and  there  is  a  fair 
stand  of  timber  on  the  claims.  Water  for  milling  and  domestic  use  is 
obtained  from  the  mine  and  springs. 
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There  is  one  principal  fissure  vein  which  has  been  traced  on  the 
surface  for  several  thousand  feet.  It  strikes  northwest  and  dips  75° 
SW.,  varying  in  width  from  1^  to  4^  feet.  The  country  rock  is  a  meta- 
morphic  schistose  or  slate-like  siliceous  rock  containing  some  carbona- 
ceous matter.  It  shows  evidence  of  considerable  movement  along  the 
vein.  A  secondary  vein  dipping  in  the  opposite  direction  intersects 
the  main  fissure  at  an  angle  of  about  20°  and  an  ore  shoot  is  developed 
along  the  intersecting  plane.  There  are  two  other  small  unexplored 
cross  veins  coming  in  on  the  footwall  side. 

The  mine  is  developed  by  a  340-ft.  crosscut  adit  to  the  vein.  On 
this  level  there  is  a  drift  north  156  feet  and  south  160  feet.  This  level 
is  connected  with  the  next  lower  one  by  a  winze  on  the  vein  equipped 
with  a  30-h.p.  motor,  hoist  and  skip.  The  lower  level  is  drifted  north 
274  feet  and  south  200  feet.  This  south  drift  is  being  continued  to  get 
under  an  ore  shoot  showing  on  the  surface  south  of  the  present  workings. 

A  power  line  of  the  San  Joaquin  Light  and  Power  Company,  12 
miles  in  length,  was  completed  to  the  mine  in  September,  1927,  since 
which  time  electric  power  has  been  used  at  both  mine  and  mill,  the 
mine  workings  being  electric  lighted.  There  is  a  10-h.p.  fan  for 
ventilation. 

Ore  from  the  main  adit  is  trammed  to  the  mill  bin  and  passes  over  a 
tirizzley,  the  oversize  going  to  a  10"  by  12"  Blake  crusher  discharging 
to  the  mill  feed  bin.  From  here  the  ore  is  fed  by  a  Challenge  feeder  to 
a  45-ton  capacity  Hendy  ball  mill,  using  steel  balls.  The  ball  mill 
discharge  is  conveyed  by  a  bucket  elevator  to  a  40-mesh  screen  above  the 
ball  mill  and  plus  40-mesh  material  returns  to  the  circuit,  the  minus  40- 
mesh  going  to  two  4'  by  8'  plates  and  then  to  a  Deiser  table.  The 
tailings  are  impounded  and  concentrates,  which  run  about  $100  a  ton, 
are  shipped.  Mill  heads  average  $15  to  $20  a  ton.  One  30-  and  two 
10-h.p.  motors  run  the  mill.  A  12"  by  14"  Rix-Gardner  air  compressor, 
operated  by  a  50-h.p.  motor,  is  housed  in  the  mill  building. 

Other  equipment  includes  a  blacksmith  shop  w^ith  Sullivan  drill 
sharpener  and  heater,  assay  office,  substantial  bunk  house,  boarding 
house,  with  electric  refrigeration,  office  and  other  buildings.  ^  Six  to  15 
men  have  been  employed  during  the  past  year. 

Geare  Mine  (Geary).  This  is  a  patented  claim  of  20  acres,  located 
in  Sec.  30,  T.  4  S.,  R.  18  E.  in  the  Whitlock  district,  about  six  miles 
northwest  of  Mariposa ;  owned  by  Jesse  S.  L»  Potter,  care  of  J.  S. 
Potter,  214  American  Bank  Building,  San  Francisco ;  elevation,  2800 ; 
topography,  fairly  rough,  with  little  timber  and  water  only  from  the 
mine.  There  is  one  vein  on  the  contact  between  slate  and  porphyry. 
It  averages  3  feet  in  width,  strikes  northwest  and  dips  80°  NE.  Old 
workings  include  an  incline  shaft  100  feet  deep  and  325  feet  of  drifts. 
There  is  no  equipment.  The  mine  has  been  idle  for  years,  though 
said  to  be   a  promising  property. 

Gentry  Gulch  Consolidated  Mines  Company.  Thomas  Allen  Box, 
president,  225  California  street,  San  Francisco.  This  company  is  con- 
solidating under  one  ownership  a  number  of  old  properties  in  the  Red 
Cloud,  Bull  Creek  or  Kinsley  district.  The  area  in  which  these  mines 
are  situated  is  steep  and  rugged,  the  elevation  varying  from  1800  to 
4000  feet.     It  is  drained  by  Bull  Creek  and  North  Fork  of  Merced 
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River.  The  district  lies  entirely  within  a  belt  of  Calaveras  slate.  Most 
of  the  properties  were  first  located  in  the  early  days  and  have  been  idle 
for  many  years.  Some  of  them  have  made  considerable  production.  A 
few  have  been  more  or  less  active  during  the  past  ten  years. 

The  mines  taken  over  by  Gentry  Gulch  Consolidated  Mines  Company 
include  the  Scanlon  Group  of  six  claims,  located  in  Sec.  7,  T.  3  S., 
R.  18  E.,  owner  Mrs.  Annie  A.  Scanlon,  601  41st  avenue,  San  Fran- 
cisco ;  the  old  Hasloe  Mine,  comprising  two  patented  claims  in  Sees.  1 
and  2,  T.  3  S.,  R.  17  E.,  owned  by  J.  S.  Morgan  and  Sons,  614  Third 
street,  San  Francisco;  the  Bandaretta  (Bandarita)  and  the  Star.  Other 
properties  which  may  be  included  in  the  consolidation  are  the  Twin 
Tunnels,  the  Carrie  Todd,  the  Texas  Hill,  Martin-Walling  and  possibly 
other  claims. 

Givens  Prospect.  This  prospect  is  in  Sec.  22,  T.  6  S.,  R.  17  E.,  on 
the  ranch  of  Geo.  R.  Givens  of  Cathay.  It  was  discovered  a  good  many 
years  ago,  and,  according  to  reports,  a  shaft  40  feet  deep  was  put 
down,  the  ore  being  shipped  to  Selbys.  Returns  of  $100  a  ton,  mostly 
in  silver,  are  said  to  have  been  received.  Considerable  water  came  in 
at  that  depth  and  mining  ceased.  The  hole  has  since  caved  and  is  now 
nearly  filled.  The  ledge  is  about  18  inches  wide  at  the  surface  and 
can  be  traced  for  a  mile.  Considerable  quartz,  some  highly  mineral- 
ized with  pyrite  and  silver  sulphides,  lies  around  the  top  of  the  hole. 

Gold  King  Mining  Company,  a  Nevada  corporation,  owns  the  Gold 
King  Group  of  six  claims,  situated  in  Sees.  19  and  32,  T.  2  S.,  R.  18  E. ; 
address.  Box  1648,  Modesto,  California;  J.  E.  Brown,  Coulterville, 
superintendent.  Work  was  carried  on  at  this  property  during  the 
year  1926  and  up  to  May,  1927,  since  which  time  it  has  been  idle.  An 
adit  was  driven  1445  feet,  which  it  is  believed  cut  through  the  ledge 
at  about  1385  feet  from  the  portal.  Development  will  be  continued  in 
1928  by  coming  back  60  feet  and  exploring  the  ledge  that  was  appar- 
ently passed  by. 

Golden  Gate  Group  (Schlageter  Mine)  comprises  two  claims,  situ- 
ated in  Sec.  19,  T.  4  S.,  R.  17  E.,  about  two  miles  northwest  of  Bear 
Valley  near  the  Bear  Valley-Hornitos  road;  owned  by  C.  C.  Schlageter 
of  Mariposa.  Two  quartz  veins  occur  on  the  property  on  the  contact  of 
slate  and  mariposite.  The  veins  vary  from  3  to  6  feet  in  width,  strike 
northwest  and  have  a  nearly  vertical  dip.  There  is  a  shaft  210  feet 
deep,  an  adit  level  and  crosscut  to  the  vein.  Intermittent  work  has 
been  carried  on  here,  including  some  development  during  1927,  and 
there  is  considerable  ore  on  the  dump. 

Gray  Eagle  Mine  (Blue  Jay)  consists  of  two  claims,  the  Gray 
Eagle,  located  in  1894,  and  the  Stella,  in  1912.  Owned  by  the  Gray 
Eagle  Mining  Company,  Inc.;  G.  B.  Turenetti,  president;  John  D. 
Turenetti,  vice  president;  Harry  Tizor,  secretary;  H.  H.  Bever, 
treasurer ;  Geo.  W.  Bever,  manager,  Coulterville,  California.  The 
property  is  in  Sec.  30,  T.  3  S.,  R.  17  E.,  about  four  miles  by  road 
north  of  Bagby.     Elevation,  1700  feet. 

There  are  two  veins  between  a  serpentine  footwall  and  {)orphyry 
and  slate  hanging  wall.  They  strike  northwest  and  dip  about  50° 
NE.     The  mine  is  developed  by  a  shaft  133  feet  deep  and  adit  level 
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200  feet  long.  There  is  a  155-foot  drift  on  the  second  level  and  300- 
foot  crosscut  on  the  adit  level;  one  stope  60'  by  20'  by  40'  high  and 
one  60'  by  12'  by  35'  high.  Equipment  includes  a  40-h.p.  gas-engine 
hoist  and  75-ton  Gibson  mill.  There  is  no  water  available  except  from 
the  mine.  The  gold  was  free  until  the  water  level  was  reached,  when 
sulphides  appeared,  and  as  a  different  mill  treatment  was  required, 
the  mine  was  closed  down.  The  company  has  recently  taken  a  lease 
and  bond  on  the  Crown  Peak  Mine,  which  see. 

Hite  Gold  Mine.  This  property  is  situated  at  Hite  Cove  on  the 
South  Fork  of  Merced  River,  in  Sec.  27,  T.  3  S.,  R.  19  E.  It  has  a 
production  record  of  close  to  $3,000,000  and  was  one  of  the  most 
noted  mines  on  the  east  belt.  The  Hite,  Priest,  McConley,  Giltner,  Old 
Dominion  claims  and  four  millsites,  comprising  60  acres  are  patented. 
Owner,  James  S.  Spillman,  244  Kearney  street,  San  Francisco.  The 
Arkell  Group  of  eleven  additional  claims  adjoining  are  assessed  to 
Charles  Arkell  of  Jerseydale,  caretaker  of  the  Hite  Mine. 

The  Hite  was  located  about  1863  and  the  mine  was  active  for  20 
years.  It  was  closed  down  in  1882  and  little  has  been  done  since.  The 
vein  strikes  N.  70°  W.  and  dips  northeasterly.  It  is  accompanied  by 
numerous  branches,  mostly  into  the  hanging  wall.  At  one  place  the 
vein  splits,  one  branch  making  into  the  footwall  in  a  sweeping  curve 
and  reuniting  with  the  main  fissure  about  600  feet  from  the  point  of 
departure,  inclosing  a  lens-shaped  mass  of  slate,  45  to  50  feet  thick 
at  the  center.  The  surface  croppings  of  quartz,  a  few  inches  to  12 
feet  in  w^dth,  were  studded  with  gold  and  the  discoverer,  though 
penniless  at  the  time,  soon  pounded  out  enough  gold  in  a  hand  mortar 
to  carry  on  development  and  later  build  a  mill.  The  vein  was  exten- 
sively developed  to  a  depth  of  900  feet  but  there  has  been  little  explora- 
tion on  the  hanging  wall  side,  and  as  the  fissure  was  still  strong  at  the 
lowest  level  worked,  further  development  by  diamond  drilling,  or 
otherwise,  might  easil}"  be  rewarded  by  the  repetition  of  the  rich  ore 
shoots  at  lower  depths. 

Horse  Shoe  Bend  Mining  Company  is  a  California  corporation, 
organized  January  13,  1922,  with  a  capital  of  $500,000.  The  company 
held  an  option  to  purchase  13  unpatented  and  1  patented  lode  mining 
claims  from  Merced  River  Mines  Company,  319  De  Young  Building, 
San  Francisco.  This  group  of  claims  is  located  in  Sees.  15,  16  and  22, 
T.  3  S.,  R.  16  E.,  three  miles  south  of  Coulterville  and  one-half  mile 
from  Mast  station  on  the  Yosemite  Valley  Railroad.  There  are  four 
veins,  varying  from  1  to  4  feet  in  width  between  a  slate  footwall 
and  serpentine  hanging  wall.  They  strike  northwest  and  dip  50°  NE. 
Over  1100  feet  of  development  work  has  been  done.  This  property 
was  not  visited,  and  nothing  was  learned  regarding  any  operations  that 
may  have  been  carried  on  by  the  Horse  Shoe  Bend  Mining  Company. 
Taxes  on  the  Horse  Shoe  Group  for  the  year  1926-27  were  assessed 
to  Clara  Bibbero  and  David  A.  Green,  care  of  D.  H.  Green,  2524 
Mission  street,  San  Francisco. 

Jenkins  Hill  Mine  comprises  the  White  Oak  and  one  other  claim 
located  in  Sec.  18,  T.  3  S.,  R.  19  E.,  adjacent  to  Yosemite  Portland 
Cement  Company's  limestone  quarry.     Owned  by  W.  J.  Schofield  of 
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Oakland,  and  A.  B.  Smith,  625  Call  Bldg.,  San  Francisco.  The  mine 
was  under  option  in  1919  and  some  development  work  was  done.  Inter- 
mittent work  has  also  been  done  during  the  past  two  years,  the  last  in 
July,  1927.  A  lower  adit  has  been  driven  90  feet  below  the  old  adit, 
432  feet.  A  raise  on  the  vein  connects  the  two.  The  vein  is  from  4 
inches  to  3  feet  wide,  composed  mainly  of  sugar  quartz,  and  the  values 
are  in  sulphide  minerals,  there  being  practically  no  free  gold.  The 
footwall  is  granite  and  hanging  wall  slate.  Electric  power  is  now 
available  and  completion  of  the  Yosemite  highway  has  made  the 
property  readily  accessible.  It  is  expected  that  work  will  be  started 
again  within  a  few  months.  It  is  said  the  second  mill  built  in  Mariposa 
County  was  on  this  property.     It  was  swept  away  in  the  flood  of  1862. 

Josephine  and  Eureka  Claims  are  located  on  a  large  dike  of  base  ore 
in  the  Jerseydale  district.  Owned  by  J.  C.  Donnelly  et  al.  of  Jersey- 
dale.     There  is  an  old  drift,  now  caved,  but  no  other  development. 

Josephine  Mine.  The  Josephine  proper  comprises  one  claim  located 
in  Sec.  16,  T.  4  S.,  R.  17  E.  It  is  one  of  the  noted  mines  belonging  to 
the  Mariposa  'Grant,'  and  its  output  was  largely  instrumental  in 
paying  off  the  debt  with  which  the  'Grant'  was  originally  saddled.  It 
adjoins  the  Pine  Tree  and  the  two  are  usually  operated  as  a  single 
property.  The  Josephine  is  three  miles  southeast  of  Bagby.  The 
elevation  is  2100  feet,  topography  rough  and  sparsely  timbered.  Water 
is  obtained  from  Bear  Creek. 

There  is  one  quartz  vein,  averaging  six  feet  in  width,  between  slate 
walls.  It  strikes  a  little  west  of  north  and  dips  55°  NE.  The  under- 
ground workings  are  extensive,  consisting  of  a  500-ft.  shaft  with  four 
levels  and  several  thousand  feet  of  drifts,  crosscuts,  raises  and  stopes. 
One  stope  is  500  by  200  by  4  feet  in  size.  Subsequent  to  early  opera- 
tions by  the  company,  it  has  been  Avorked  mainly  by  lessees.  From 
1900  to*^1915  lessees  of  the  Josephine  and  Pine  Tree  produced  $371,749 
from  29,968  tons  of  ore.  An  electric  power  line  crosses  the  ground. 
The  Josephine  is  credited  with  a  total  production  of  over  $1,000,000. 

In  1927  this  property  and  the  adjoining  Pine  Tree  were  leased  to 
Thos.  H.  Lipps,  206  Financial  Center  Building,  Los  Angeles.  Mr. 
Lipps  is  president  of  the  Vallecito  Mining  Company,  which  is  working 
a  rich  gravel  channel  in  Calaveras  County,  and  it  is  presumed  that  the 
latter  company  or  a  subsidiary  controlled  by  the  same  interests  will 
shortly  start  work  at  the  Josephine  and  Pine  Tree. 

Jumper  Mine.  Property  consists  of  two  claims  covering  a  discovery 
originally  made  in  the  early  50 's.  Owner,  C.  H.  Burt,  Mt.  Bullion, 
California.  This  mine  is  situated  in  Sec.  30,  T.  4  S.,  R.  16  E.,  on  the 
nearly  level  top  of  Bear  Valley  Mountain,  at  an  elevation  of  3000  feet. 
It  is  approximately  ten  miles  to  either  Hornitos,  Mt.  Bullion  or  Bagby, 
the  latter  being  on  Yosemite  Valley  railroad. 

There  are  two  flat  parallel  veins  cut  by  the  present  incline  working 
shaft,  180  feet  deep,  which  follows  the  second  or  bottom  vein.  This  is 
a  laminated  quartz  vein,  varying  from  a  few  inches  to  4  feet  in  width, 
carrying  free  gold  too  fine  to  be  seen  with  the  naked  eye.  Operation 
was  started  by  the  present  owner  in  1917,  and  has  been  carried  on  ever 
since  on  a  small  scale,  with  one  to  three  men  employed.     The  mine  is 
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equipped  with  a  20-tou  Gibson  mill.  Gasoline  engines  are  used  for 
]iower.  Water  for  milling  purposes  is  very  scarce,  but  enough  rain- 
water is  collected  in  a  reservoir  for  occasional  mill  runs.  The  lowest 
mill  run  made  recovered  $19  a  ton.  There  are  four  other  shafts  which 
have  been  used  at  various  times  in  the  past.     In  spite  of  the  fact  that 


Shaft  at  King  MidaB  Prospect ;  mill  in  right  background. 
Mt,    Bullion,    Mariposa   County. 

this  property  has  been  worked  off  and  on  since  the  50 's  and  almost 
continuously  in  a  small  way  since  1917,  a  stock-raising  homestead  entry 
has  been  filed  over  it,  and  the  mine  owner  is  compelled  to  contest  it  in 
order  to  preserve  even  a  water  hole  for  panning  tests. 

King  Midas  Mine.     This  is  a  new  discovery  on  the  'Mariposa  Grant' 
made  in  1925.     The  King  Midas  comprises  one  claim  under  lease  and 
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bond  to  J.  N.  Knight  and  associates  of  Mt.  Bullion.  It  is  located  in 
Sec.  8,  T.  5  S.,  R.  18  E.,  one  mile  east  of  Mt.  Bullion  and  within  100 
feet  of  the  Mariposa-Mt.  Bullion  road.  The  deposit  occurs  along  the 
contact  of  slate  on  the  west  and  a  serpentine  belt  on  the  east.  The 
contact  zone,  about  100  feet  in  width,  is  composed  mainly  of  chlorite 
schist,  which  is  traversed  by  six  parallel  dikes  or  ledges  of  talcose  rock 
that  carry  free  gold  in  seams  and  along  joint  planes  and  fractures, 
with  a  small  amount  of  sulphides.  The  vein  dikes  are  all  about  18 
inches  in  width  at  the  surface.  They  strike  northwest  and  dip  70°  NE. 
A  narrow  quartz  vein,  barren  at  the  surface,  also  occurs  on  the  west 
near  the  slate  contact.  Except  for  a  few  surface  cuts,  development  has 
been  confined  to  only  one  talc  vein.  There  is  one  incline  shaft  50  feet 
deep,  and  200  feet  southeast  of  this,  another  vertical  shaft  100  feet 
deep.  The  latter  shaft  cuts  the  vein  at  40  feet  depth,  at  which  point 
there  is  a  6-inch  gouge  containing  finely  broken  up  quartz.  A  cross- 
cut run  east  40  feet  at  this  level  cut  a  vein  6  feet  wide.  It  is  thought 
that  these  dikes  will  unite  with  the  quartz  vein  at  a  minimum  depth 
of  300  feet,  and  that  they  have  robbed  the  quartz  vein  of  its  gold  above 
the  junction. 

The  mine  is  equipped  with  a  gasoline  hoist  and  Huntington  mill  with 
plate,  run  by  gas  engine.  Talc  vein  matter  taken  out  in  sinking  has 
given  an  average  recovery  of  $10  to  $15  a  ton  in  mill  runs.  The 
sulphides  which  are  not  saved  assayed  $190  per  ton ;  mill  tailings  $4.29, 
indicating  a  poor  recovery  of  the  values.  Some  fairly  rich  rock  has 
been  encountered  showing  free  gold  plainly  visible.  Sinking  is  being 
continued  with  two  to  six  men  employed. 

King  Saxon  and  Queen  Saxon  Claims.  These  claims,  situated  in 
Sec.  21,  T.  4  S.,  R.  18  E.,.  have  been  acquired  recently  by  Belle  McCord 
Roberts,  Long  Beach,  California.  They  are  about  ten  miles  by  road 
north  of  Mariposa.  The  claims  were  not  visited  by  the  writer.  It  is 
reported  that  a  quartz  vein  occurs  in  a  slate  belt  on  which  the  claims 
are  located.  The  vein  is  from  1  to  5  feet  in  width,  strikes  north  with  a 
flat  dip  to  the  west,  cutting  through  the  bedding  plane  of  the  slate  at 
an  angle  of  45°  to  50°.  There  is  a  lower  tunnel  450  feet  in  length,  and 
80  feet  above  it  another  tunnel  300  feet  long,  both  on  the  vein.  Some 
ore  was  sloped  from  the  lower  tunnel  by  former  owners.  A  placer 
claim  also  has  been  located  alongside  the  King  Saxon,  taking  in  the  bed 
of  Saxon  Creek,  from  which  water  can  be  obtained.  There  is  a  crusher, 
6-ft.  Huntington  mill  and  gas  engine  on  the  property.  Samples  from 
the  King  Saxon  are  reported  by  Tecliow  and  Davis,  Sacramento,  to 
assay  as  follows : 

King-   Saxon:  face   of  upper   tunnel Gold  $3  69  a  ton 

King-  Saxon:   4  feet  of  ore,  60  feet  from  face Gold  4  12  a  ton 

King  Saxon:   hole  in  bottom  of  tunnel Gold  22  40  a  ton 

King  Saxon:   lower  tunnel  drift Gold  5  60  a  ton 

King  Saxon:   2   feet  of  quartz  near  lower  tunnel  face__ Gold  3  80  a  ton 

Lafayette  Mine  (Ghirardella)  is  an  old  property  on  patented  agri- 
cultural land,  owned  by  Dr.  C.  A.  Queirolo,  892  Isabella  street,  Oak- 
land. It  was  worked  in  1866-67  and  has  been  idle  since.  It  is  situated 
in  Hunter  Valley,  in  Sec.  15,  T.  4  S.,  R.  16  E.,  about  12  miles  north  of 
Hornitos.  The  country  rock  is  porphyrite,  and  the  vein  is  on  the 
so-called  'Blue  Lead.'  A  shaft  was  sunk  to  water  level,  a  depth  of 
about  150  feet.     It  is  claimed  the  vein  was  2  feet  wide  at  the  bottom 
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and  plated  $25  a  ton,  no  concentrates  being"  saved.     No  equipment,  and 
workings  caved. 

Landrum  Mine  formerly  consisted  of  tliree  claims  in  Sees.  34  and  35, 
T.  4  S.,  R.  18  E.,  in  the  Colorado  district,  five  miles  north  of  Mariposa; 
owned  by  Simeon  Landrum.  The  Simeon  Landrum  claim,  in  Sec.  34, 
is  now  owned  by  Harry  I  Maddox,  Box  402,  Merced ;  the  other  two 
apparently  being  abandoned.  There  are  three  veins,  averaging  2  feet 
in  width,  between  a  limestone  and  talc  footwall  and  porphyry  hanging 
wall.  They  strike  northwest  and  dip  45°  SW.  Development  is  by  a  90- 
ft.  shaft  and  over  800  feet  of  drifts.  No  information  was  obtained 
regarding  any  recent  operations,  and  it  is  probably  idle. 

Little  Wonder  Mine.  Owned  by  Little  Wonder  Mines,  Inc.,  organized 
in  1920 ;  T.  A.  Clark,  manager,  2961  Webster  street,  or  412  De  Young 
Building,  San  Francisco.  The  company's  holdings  originally  consisted 
of  a  group  of  seven  unpatented  claims,  together  with  certain  mill  sites 


Hoist  and  compressor  house,  at  old  incline  shaft,  Live  Oak  Mine,  near  Bagby, 

Mariposa   County. 

and  water  rights  on  the  South  Fork  of  Merced  River.  The  claims 
are  in  the  steep  and  rugged  Devils  Gulch. section.  Considerable  money 
has  been  expended  in  building  roads  and  trails  to  the  claims,  installing 
equipment  and  doing  underground  development.  Ten  men  were 
reported  working  in  1922.  Since  then  intermittent  work  has  been 
carried  on  and  the  holdings,  known  as  the  Little  Wonder  Group,  have 
been  increased  to  a  total  of  forty-six  claims,  all  located  in  Sees.  6,  7, 
8  and  9,  T.  4  S.,  R.  20  E.  Work  ceased  the  latter  part  of  1926,  and  it 
is  stated  that  the  company  is  now  in  process  of  reorganization,  having 
passed  into  the  hands  of  a  receiver. 

Live  Oak  Mine.  (White  Oak  Group;  also  Stud  Horse  Flat  Group.) 
Owner,  John  P.  Carroll,  Bagby,  California.  This  property  comprises 
five  claims  situated  in  Sec.  35,  T.  3  S.,  li.  16  E.,  1^  miles  by  road  from 
Kittridge  station  on  the  Yosemite  Valley  Railroad,  or  3^  miles  by  trail 
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from  Bagby.  There  is  also  a  road,  in  poor  condition,  to  Hunter 
Valley.  The  elevation  at  the  mine  is  1448  feet,  625  feet  above  the  level 
of  the  railroad  and  Merced  River.  There  is  a  fair  stand  of  timber  on 
the  claims,  and  water  is  available  from  several  springs. 

The  deposit  consists  of  a  quartz  vein,  varying  from  8  to  10  feet  in 
width.  The  strike  in  general  is  northwest,  with  a  slight  bend  in  the 
vein  on  the  center  claim  of  the  group.  The  vein  dips  76°  W.  at  the 
surface,  but  is  apparently  getting  steeper  below  the  100-ft.  level.  Slate 
and  porphyry  form  the  footwall  with  diorite  on  the  hanging.  The 
quartz  carries  from  $7  to  $10  per  ton  in  free  gold  and  high-grade  sul- 
phides, the  latter  assaying  from  $400  to  over  $900  per  ton.  Pan  tests 
show  values  at  the  surface  the  entire  length  of  the  claims.  There  is 
an  80°  incline  shaft  140  feet  deep,  with  a  drift  on  the  100-ft.  level  in 
which  the  vein  reaches  a  width  of  10  feet.  This  shaft  is  caved  around 
the  collar.  Three  hundred  feet  from  the  shaft  a  crosscut  adit  has  been 
run  west  225  feet  to  the  vein.  This  adit  cuts  the  vein  at  a  depth  of 
about  160  feet,  at  which  point  it  is  6  feet  wide.  It  has  been  drifted 
south  about  250  feet,  where  a  winze  was  put  down  20  feet  and  a  raise 
put  up  to  the  surface. 

Most  of  the  work  has  been  done  by  the  owner,  alone.  A  3-stamp  mill 
was  destroyed  by  fire  in  1907  after  about  300  tons  of  ore  had  been  milled, 
since  which  time  there  has  been  no  mill.  Approximately  400  tons  of 
ore  are  piled  on  the  dump  ready  for  milling.  In  1918  the  property  was 
bonded  to  parties  who  spent  $18,000  during  nine  months  in  1919,  but 
who  ran  out  of  funds  before  any  ore  was  mined.  Most  of  the  money 
was  spent  on  the  surface  in  construction  and  equipment.  A  wagon  road 
w^as  built  from  Hunter  Valley  to  bring  in  machinery,  and  two  miles 
of  power  line  built  from  Kittridge  to  the  mine.  A  30-h.p.  electric  hoist, 
10"  by  12''  Sullivan  air  comi^ressor,  35-h.p.  motor  and  power  drills 
were  provided,  and  a  blacksmith  shop  and  other  buildings  erected. 
All  of  the  machinery  is  in  excellent  condition  and  remains  on  the 
property.  It  was  during  this  period  that  the  main  shaft  caved.  Since 
1919  Carroll  has  continued  development  alone  and  the  property  is 
now  in  such  shape  that  a  properly  financed  company  could  put  it  on 
a  producing  basis  in  a  very  short  time  and  at  a  reasonable  cost. 

Long  Mary  Mine.  The  Long  Mary  is  another  of  the  well-known  'Mari- 
posa Grant'  mines.  It  is  located  in  Sec.  17,  T.  5  S.,  R.  17  E.,  about  five 
miles  west  of  Mt.  Bullion.  Elevation,  1500  feet.  Timber  is  scarce,  but 
water  can  be  obtained  from  Corbett  Creek.  There  is  one  quartz  vein,  2 
feet  in  width  with  slate  walls.  It  strikes  northwest  and  dips  60°  SW. 
The  mine  has  produced  a  total  of  approximately  10,000  tons  of  ore, 
which  averaged  around  $12  a  ton  in  value.  Underground  workings  are 
quite  extensive,  consisting  of  a  shaft  413  feet  deep,  a  263'  adit  level,  360' 
of  drifts  on  the  200-ft.  level,  383  feet  on  the  300-ft.,  315  feet  on  the 
350-ft  and  163  feet  on  the  400-f t.  level ;  also  over  900  feet  of  raises  and  a 
stope  400  feet  high  and  350  feet  long.  The  entire  surface  equi])ment, 
including  a  complete  5-stamp  mill  operated  by  electric  power,  com- 
pressor, blacksmith  shop,  boarding  house  and  otlier  buildings  were 
destroyed  by  a  forest  fire  in  1927.    The  mine  Avas  last  worked  in  1914-15. 

Lost  and  Found  Mine.  Property  comprises  eight  claims  and  two 
mill  sites ;  one  of  the  latter  on  Merced  River.    The  claims  are  two  miles 
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northeast  of  Bear  Valley  in  Sees.  15  and  22,  T.  4  S.,  R.  17  E.  Owner, 
John  Naimo,  Bear  Valley.  Timber  and  water  are  available  for  mining. 
The  main  vein  strikes  northwest  and  dips  about  90°  NE.  Several 
smaller  veins  up  to  5  feet  in  width  have  also  been  prospected.  Develop- 
ment consists  of  seven  shafts,  30'  to  40'  in  depth,  and  four  tunnels,  200', 
100',  65'  and  25'  in  length.  Assays  from  $30  to  $1100  a  ton  are 
reported.  Black  slate  forms  the  vein  walls.  Equipment  consists  of 
hand  tools.    Application  for  patent  is  being  made. 

Lords  Mine;  one  of  the  'Mariposa  Grant'  properties,  located  in  Sec. 
11,  T.  5  S.,  R.  17  B.,  about  1^  miles  west  of  Mt.  Bullion.  Elevation,  2150 
feet,  topography  rough,  with  no  water  and  no  timber.  There  are  two 
quartz  veins,  averaging  4  feet  in  width  between  slate  w^alls.  The  ore 
is  free-milling.  Development  consists  of  a  400-ft.  shaft  with  two 
levels ;  500  feet  of  drifts  on  the  upper  level  and  424  feet  on  the  lower 
one.  There  is  also  a  350-ft  adit  level,  a  115-ft.  crosscut,  150  feet  of 
raises  and  a  stope  180  by  80  feet.  The  Louis  was  worked  intermittently 
between  1900  and  1912,  w^hen  it  was  last  active,  Avith  a  total  production 
during  that  period  of  1240  tons,  having  an  average  value  of  $22.36 
a  ton. 

Louise  Mine;  one  of  the  holdings  of  A.  S.  Bigelow  and  G.  M.  Hyans 
of  Boston.  (See  Merced  Gold  Mining  Company.)  The  Louise  is  situated 
on  the  edge  of  the  town  of  Coulterville,  in  Sec.  3,  T.  3  S.,  R.  16  E. 
The  elevation  is  1700  feet.  Maxwell  Creek  runs  though  the  property. 
The  quartz  vein  of  the  Mother  Lode  is  very  massive  on  this  property, 
it  being  20  or  more  feet  in  width  and  outcropping  boldly.  Develop- 
ment consists  of  a  vertical  shaft,  375  feet  deep,  with  three  levels.  There 
are  275  feet  of  drifts  on  the  100-foot  level,  75  feet  on  the  200-foot  level 
and  500  feet  on  the  300-foot  level,  775  feet  of  crosscuts,  a  150-foot  air 
shaft  and  600  feet  of  wdnze  on  the  vein.  There  is  no  equipment,  the 
ore  having  been  formerly  milled  at  the  Potosi  mill.  It  has  not  been 
active  for  many  years. 

Louisiana  Mine  consists  of  one  patented  claim  in  Sees.  25  and  26, 
T.  2  S.,  R.  17  E.,  adjoining  the  Bondurant.  Owned  by  C.  P.  Treat,  426 
Palo  Alto  avenue,  Palo  Alto,  California.  The  vein  is  in  slate  and 
varies  from  1  to  5  feet  in  width.  It  strikes  N.  60°  W.  and  dips  45° 
NE,  There  is  an  incline  shaft  275  feet  deep  and  a  tunnel  150  feet  in 
length.    Idle, 
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Lovely  Rogers  Mine  consists  of  one  patented  claim  in  Sec.  11,  T.  3 
S.,  R.  17  E.,  about  nine  miles  east  of  Coulterville.  Ow^ned  by  Mrs.  Nettie 
Hanck  of  Yosemite.  The  elevation  is  2400  feet,  topography  rough  with 
very  little  timber  or  water.  There  are  three  veins,  varying  from  1| 
to  2  feet  in  width.  The  walls  are  slate.  The  mine  was  developed  by  a 
shaft,  100  feet  deep;  3  adits,  400,  300.  and  250  feet  long,  and  other 
workings.  It  was  at  one  time  equipped  with  a  mill,  but  this  has  been 
removed.     Idle. 

Lucky  Spot  Prospect  consists  of  one  claim  of  20  acres  in  Sec.  14,  T. 
4  S.,  R.  17  E.,  in  the  Sherlock  district,  six  miles  east  of  Bagby.  Owner, 
George  Marten,  Bagby,  California.  It  is  developed  by  a  tunnel  300 
feet  long,  giving  200  feet  of  backs,  and  a  shaft  40  feet  deep.     The  ore 
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is  said  to  run  from  $10  to  $30  a  ton  and  thei-e  is  about   TOO  tons  on 
the  dum]).     The  claim  is  for  sale. 

Malvina  Mine  is  another  of  the  properties  owned  by  A.  kS.  Higelow 
and  G.  M.  Hyans  of  Boston.  (See  Merced  Gold  Mining  Co.)  The 
Malvina  is  in  Sec.  4,  T.  3  S.,  R.  16  E.,  a  mile  west  of  Coulterville.  It 
was  extensively  worked  in  early  days,  the  ore  being  hauled  through 
the  Potosi  tunnel  by  mules  to  the  Potosi  mill.  Development  consists 
of  a  vertical  shaft  1000  feet  deep,  another  incline  shaft,  875  feet  deep ; 
1275  feet  of  drifts  on  the  Potosi  tunnel  level,  400  feet  on  the  44-ft. 
level,  387  feet  on  the  600-level,  225  feet  on  the  900-level,  and  1225 
feet  of  crosscuts.  The  mine  is  equipped  with  a  large  steam  Corliss 
flat-cable  hoist.  The  ore  was  low  grade,  averaging  around  $4  a  ton, 
and  it  could  not  be  worked  at  a  profit  as  equipped.  The  mine  has 
been  idle  for  many  years. 

Malone  Mine  (Bear  Creek  Gold  Mine)  ;  a  patented  property  consist- 
ing of  five  claims,  located  in  Sec.  5,  T.  5  S.,  R.  19  E.,  about  seven 
miles  northwest  of  Mariposa  near  the  head  of  Bear  Creek.  The  eleva- 
tion is  2600  feet,  topography  fairly  level  and  plenty  of  water  for  milling- 
purposes.  Six  separate  veins,  averaging  1  foot  in  width  but  reaching 
a  maximum  of  4  feet,  occur  in  granite.  They  strike  north  and  dip  33° 
W.  Development  consists  of  a  shaft  150  feet  deep,  a  600-ft.  crosscut 
adit  level  and  stope  300  feet  long,  90  feet  high  and  3^  feet  wide. 
The  mine  is  equipped  with  a  10-stamp  mill  and  steam  powder  plant. 
It  w'as  leased  to  and  w^as  being  worked  by  William  Johnson  in  1919-20, 
and  had  previously  been  worked  to  some  extent  by  Thomas  Gordon  and 
associates.     Idle. 

Marble  Springs  Mine  (Compromise).  This  is  an  old  property  said 
to  have  had  one  of  the  first  stamp  mills  built  in  the  state,  consisting 
of  wooden  stamps.  After  being  idle  for  nearly  40  years,  it  was  opened 
up  again  about  1920.  The  property  comprises  two  patented  claims, 
the  Compromise  and  Eubanks,  having  a  total  area  of  42  acres,  and 
situated  in  Sees.  30  and  31,  T.  2  N.,  R.  18  E.,  in  the  Kinsley  district, 
14  miles  by  road  east  of  Coulterville.  It  is  owned  by  the  Marble  Springs 
Gold  Mining  Company,  547  Central  avenue,  Alameda,  California.  The 
mine  is  in  a  rugged  area ;  elevation  2800  feet.  There  is  one  vein  from 
2  to  5  feet  wide  between  a  slate  footwall  and  diorite  hanging  wall.  It 
strikes  northeast  and  dips  47°  southeast.  A  good  deal  of  development 
Work  has  been  carried  on  here  during  the  past  several  years,  and  some 
production  has  been  made  from  milling  ore,  but  the  mill  and  other 
equipment  was  destroyed  by  fire  in  1926,  since  w^hich  time  operations 
have  been  curtailed.  It  has  been  one  of  the  large  producers  of  the  east 
belt.     D.   G.   Kidder,   superintendent. 

In  October,  1926,  the  mine  was  reported  sold  to  California  Gold 
Mines,  Inc.,  a  Nevada  corporation, 

Mariposa  Commercial  and  Mining  Company.  This  company  is  the 
owner  of  the  famous  'Mariposa  Grant'  (Fremont  Grant),  'Las  Mari- 
posas,'  an  estate  containing  some  44,500  acres,  about  70  square  miles, 
of  land  shown  on  the  accompanying  map.  The  officers  and  directors  of 
the  company  are:  Edward  PI.  Benjamin,  president;  William  W.  Mein, 
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vice  president ;  HoAvard  G.  Stevenson,  secretary -treasurer ;  Charles  W. 
Slack  and  Frank  T.  Maguire.  Office,  808  Finance  Building,  580  Market 
street,  San  Francisco.    Andrew  Zinkand,  manager,  Mt.  Bullion. 

The  early  history  of  the  'Grant'  is  vividly  described  by  J.  Ross 
Brown '  in  his  report  to  the  Secretary  of  the  Treasury  in  1868.  The 
following  brief  record  up  to  1868  is  in  the  main  extracted  from  Brown's 
report. 

The  grant  was  originally  made  by  General  Micheltorena  to  D.  Juan 
B.  Alvarado  when  California  was  still  under  the  dominion  of  Mexico. 
It  was  purchased  in  1847  by  Colonel  John  C.  Fremont,  who  presented 
his  claim  to  the  United  States  Land  Commissioners  and  the  patent 
was  finally  issued  in  February,  1856.  The  original  grant  was  for  ten 
square  leagues  of  land  suitable  for  grazing  in  the  basin  of  Mariposa 
River,  but  the  boundaries  were  not  fixed  and  Fremont  had  the  right 
of  claiming  any  land  within  a  large  area.  He  took  a  long  narrow 
strip  of  lowland  along  both  sides  of  the  river,  the  original  map  of 
which  is  in  the  possession  of  the  Mariposa  Commercial  and  Mining 
Company. 

However,  when  the  final  survey  was  being  made,  Fremont  was 
informed  that  the  grant  must  be  in  compact  form,  and  then,  instead 
of  taking  grazing  land,  he  swung  his  lines  around  and  took  in  the  Pine 
Tree  and  Josephine  mines  near  Merced  River,  and  other  mines  that  had 
been  in  undisputed  possession  of  miners,  covering  nearly  all  of  the 
highly  mineralized  Mother  Lode  south  of  Merced  River.  As  a  grantee 
under  Mexican  law  had  no  right  to  the  minerals,  it  was  claimed  that 
the  patent  did  not  give  the  gold  on  the  grant  to  Fremont.  Disputes, 
quarrels  and  litigation  began;  the  mine  tunnels  were  barricaded,  and 
even  bloodshed  followed.  The  trouble  was  finally  settled  in  1859 
by  a  decision  that  an  American  patent  for  land  carries  the  minerals 
with  it,  and  Fremont  came  into  complete  possession  of  the  land  and 
mines. 

A  short  time  afterward  the  yield  of  the  quartz  mines  of  the  estate 
became  very  large.  The  monthly  production  in  1860  averaged  $39,500 ; 
in  1861,  $53,500;  in  1862,  the  year  of  the  great  flood  which  caused 
heavy  damage,  $43,500;  and  in  the  first  five  months  of  1863  it  averaged 
$77,000.  In  May,  1863,  it  was  $101,000,  and  it  was  at  this  time  that 
the  estate  was  sold  to  an  incorporated  company  formed  in  New  York 
by  Fremont's  creditors  and  capitalized  for  $10,000,000.  The  pro- 
spectus of  the  company  was  alluring  and,  as  the  stock  was  put  upon 
the  market  at  the  time  of  the  San  Francisco  mining  stock  fever,  it  was 
readily  sold.  The  company,  instead  of  canceling  the  debt  and  taking 
stock  for  it,  took  a  mortgage  for  $15,000,000,  payable  in  gold,  and 
issued  the  stock  subject  to  this  and  other  large  debts,  including  $130,000 
due  to  workmen  and  others  in  California,  Everything  was  in  con- 
fusion. The  yield  for  the  first  five  months  of  1863,  before  the  sale, 
was  $385,000,  with  a  net  profit  of  $50,000  a  month.  During  the  last 
six  months  (after  the  sale)  the  output  was  only  $186,993,  with  a  net 
loss  of  $80,000  a  month.  In  1864  the  yield  was  $465,000,  and  the 
expenditures  $760,000.  As  a  result  the  company  soon  afterward  passed 
into  the  hands  of  a  receiver. 


Brown,  J.  Ross,  Mineral  Resources  West  of  the  Rocky  Mountains,  1868. 
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R  W.  Raymond/  in  his  report  to  the  Secretary  of  the  Treasury  in 
1872  says,  ''Of  the  celebrated  Mariposa  Estate  and  its  mines,  there  is 
nothing  this  year  to  be  said.  A  new  set  of  legal  complications  has 
paralyzed  operations,  but  will  terminate,  it  is  believed,  m  a  complete 
reorganization  free  from  encumbrances." 

As  predicted,  in  1873  the  Mariposa  Land  and  Mmmg  Company 
succeeded  the  old  Mariposa  Company  in  the  ownership  of  the  estate. 
Little  was  done  in  1874  and  1875  except  intermittent  driving  of  the 
long  tunnel  from  Merced  River  designed  to  tap  the  Pine  Tree  and 
Josephine  orebodies.  After  many  vicissitudes  during  the  ensuing  ten 
vears  the  property  finally  passed  into  the  hands  of  the  sheriff  for  sale, 
in  July,  1887,  the  present  Mariposa  Commercial  and  Mining  Company 
was  organized  by  Alvinza  Hayward,  Flood,  Hobart,  Jones,  Mackey, 
et  al.,  who-  bought  the  'Grant'  from  one  Donahue,  who  held  the 
sheriff's  deed.  The  new  company  did  practically  no  mining.  Eleven 
years  later,  in  July,  1898,  the  present  stockholders  and  directors 
acquired  control  and  ownership  of  the  property  through  stock  pur- 
chased from  the  original  corporation. 

Between  1900  and  1915  the  total  bullion  output  of  the  Grant  mines 
was  $2,715,839,  as  shown  on  the  tabulation  herewith,  most  of  the 
mining  being  done  by  lessees.  There  has  been  but  little  activity  since 
1915. 

At  the  end  of  1927  the  following  properties  were  under  lease :  Pine 
Tree  and  Josephine,  Mariposa  Mine,  King  Midas,  Rose,  Mariposa 
Extension  and  Red  Bank.  These  are  described  under  their  respective 
names.  The  King  Midas,  Rose,  Mariposa  Extension  and  Red  Bank 
are  small  prospects  and  were  active.  The  Pine  Tree  and  Josephine 
and  Mariposa  mines  were  only  lately  taken  under  lease  and  bond. 
Renewed  activity  at  these  large  properties  is  expected  in  the  near  future. 

Mariposa  Grant.     (See  Mariposa  Commercial  and  Mining  Co.) 

Mariposa  Mine.  This  mine  is  one  of  the  most  important  of  the 
'  Grant '  properties  and  was  formerly  one  of  the  largest  producers  in  the 
county.  It  was  located  in  the  early  50 's  and  patented  in  1857.  The 
Mariposa  Mine  is  situated  at  the  town  of  Mariposa,  in  Sec.  23,  T.  5  S., 
R.  18  E.  The  elevation  is  2000  feet,  topography  rolling  and  hilly  with 
little  timber.     Water  is  obtainable  from  Mariposa  and  Stockton  creeks. 

There  are  two  veins,  referred  to  as  the  North  Pork  and  West  Fork, 
respectively,  which  average  5  feet  in  width.  Their  general  strike  is 
northwest  and  dip  from  60  to  70  degrees  SW.     The  walls  are  diabase. 

Mining  was  carried  on  through  an  incline  shaft,  1550  feet  deep,  with 
eight  levels.     Drifts  are  as  follows  :• 

Level  East  West 

275 390  feet  400  feet 

475 400  feet  637  feet 

625 700  feet  600  feet 

800 322  feet  410  feet 

970 396  feet  412  feet 

1200 250  feet  400  feet 

1400 Z 60  feet  50  feet 

1550 200  feet  130  feet 

All  ore  has  been  stoped  out  from  the  8()0-ft.  level  to  the  surface.  Many 
of  the  underground  workings  are  caved.  The  mine  has  not  been  worked 
since  1915  and  a  great  deal  of  the  equipment  has  been  removed.     A 

1  Raymond,  R.  W.,  Mineral  Resources  West  of  the  Rocky  Mountains,  1872, 
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large  mill  was  destroyed  by  fire  years  ago.  A  5-stamp  mill  remains  on 
the  property. 

Prom  1900  to  1915  a  total  of  112,378  tons  of  ore  were  milled,  having 
a  bullion  value  of  $693,205,  or  an  average  value  of  $6.17  a  ton.  Total 
operating  costs  when  last  operated  in  1915  are  reported  to  have  been 
approximately  $4  a  ton.  Electric  power  was  used.  There  was  also  a 
very  large  production  from  the  mine  during  its  early  period  of  activity. 

In  1927  the  California  State  Highway  Commission  crushed  the  large 
clump  at  the  Mariposa  Mine,  producing  35,000  tons  of  crushed  rock, 
which  is  to  be  used  for  highway  construction.  The  material  is  in  a 
storage  pile  adjacent  to  the  Yosemite  Valley  highway,  one-quarter  mile 
south  of  town. 

Richard  Jeffrey,  of  Briceburg,  was  negotiating  for  a  lease  on  the 
I\Iariposa  Mine  in  1927,  but  it  had  not  been  obtained  at  the  time  of  visit. 

Mariposa  Extension  Prospect  (Rovnianik).  P.  V.  Rovnianik  of 
Mariposa  has  a  lease  on  this  mine,  which  is  one  of  the  'Grant'  proper- 
ties situated  on  the  west  side  of  Mariposa  Creek  near  the  town  of 
Mariposa.  He  has  been  doing  intermittent  development  work  on  this 
prospect  and  has  uncovered  some  fairly  good  ore.  At  present  addi- 
tional equipment  is  being  installed. 

Mary  Harrison  Mine :  the  deepest  of  the  four  large  mines  OAvned  by 
A.  S.  Bigelow  and  G.  M.  Hvans  of  Boston.  (See  Merced  Gold  Minin(j 
Company.)  The  Mary  Harrison  is  in  Sees.  10  and  11,  T.  3  S.,  R.  16  E^, 
one  mile  south  of  Coulterville.  The  elevation  is  1900  feet,  and  topog- 
raphy rough.  Water  is  obtainable  from  Maxwell  and  Black  creeks. 
There  are  two  quartz  veins  on  the  ]\Iary  Harrison,  averaging  about  7 
feet  in  width,  between  slate  walls.  They  strike  northwest  and  dip  50° 
NE.  Developments  consist  of  a  vertical  shaft  1200  feet  deep,  with  12 
levels,  approximately  5000  feet  of  drifts ;  also  an  incline  shaft  800  feet 
deep  and  many  raises,  crosscuts  and  stopes.  AVlien  operated,  the  ore 
was  hauled  over  a  narrow-gauge  railroad  by  a  steam  locomotive  to  the 
Potosi  mill  for  treatment.  It  is  said  to  have  averaged  $7  to  $12  a  ton 
in  value.  The  mine  was  equipped  with  four  60-h.p.  steam  boilers, 
large  steam  hoist,  with  flat  cable,  compressoi*  and  other  machinery,  all 
of  which  were  burned  in  August,  1926.  It  has  been  idle  for  25  years 
or  more. 

Merced  Gold  Mining  Company.  Thirty  years  ago  this  was  one  of  the 
largest  operating  companies  in  the  county.  It  is  now  dissolved,  and 
their  former  holdings  are  owned  by  Messrs.  A.  S.  Bigelow  and  G.  M. 
Hyans  of  Boston,  Massachusetts.  C.  L.  Mentzer,  Coulterville,  is  local 
agent.  These  holdings  comprise  26  patented  claims,  7  mill  sites,  two 
160-acre  homesteads  and  one  160-acre  timber-tract,  nine  miles  above 
Coulterville.  The  total  area  is  1000  acres.  The  mineral  land  is  in 
Sees.  3,  4,  10  and  11,  T.  3  S.,  R.  16  E.,  and  Sees.  32,  33,  and  34,  T.  2  S., 
R.  16  E.,  in  the  Coulterville  district,  near  the  town.  The  more  important 
productive  mines  of  this  estate  were  the  Mary  Harrison,  Louise,  Mal- 
vina  and  Potosi.  The  ore  was  treated  in  a  40-stamp  mill  at  the  Potosi 
Mine,  and  was  hauled  from  the  other  mines  by  a  steam  locomotive  and 
train  of  ore-cars  over  3|  miles  of  narrow-gauge  track.  When  last 
operated,  steam  power  was  used  with  wood  for  fuel.  An  electric  power 
line  now  crosses  the  property.     Some  of  the  equipment  at  the  various 
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mines  remains  in  place,  but  the  Potosi  mill  and  machine  shop  were 
destroyed  by  fire  in  1926.  Surface  equipment  at  the  Mary  Harrison 
was  also  burned.  The  deepest  shaft  is  on  the  Mary  Harrison,  1200  feet. 
Large  reserves  of  comparatively  low-grade  ore  are  said  to  remain  in  the 
various  mines. 

Mexican  Mine  (El  Carmen)  is  an  old  property  located  in  Sec.  36, 
T.  3  S.,  R.  19  E.,  in  the  Hite  Cove  district,  six  miles  north  of  Jersey- 
dale;  owned  by  Frank  H.  Catherwood,  Jerseydale.  The  elevation  is 
3500  to  4000  feet,  topography  rugged.  There  is  not  much  timber  and 
water  is  scarce  at  the  mine  except  in  winter.  Two  quartz  veins,  from 
2  to  6  feet  in  width,  with  slate  walls  striking  northwest  and  dipping 
about  80°,  have  been  developed  by  an  incline  shaft  150  feet  deep  and 
a  total  of  625  feet  of  drifts.  The  ore  is  'ribbon  rock'  and  carries  free 
gold.  The  property  has  been  idle  in  recent  years  and  there  is  no  equip- 
ment on  it. 

Mocking  Bird  Mine  consists  of  one  claim,  patented  in  1904  and  owned 
by  J.  A.  and  C.  J.  Schroeder  of  Mariposa.  The  Mocking  Bird  Mine 
is  on  an  extension  of  the  Colorado  vein,  and  is  situated  in  Sec.  27,  T.  4 
S.,  R.  18  E.,  in  the  Colorado  district,  about  six  miles  north  of  Mariposa 
by  road.  Elevation,  2700  feet ;  plenty  of  timber  and  sufficient  water  for 
milling  from  springs.  The  vein  averages  3  feet  in  width  and  is  on  a 
contact  between  a  porphyry  footwall  and  slate  hanging  wall.  It  strikes 
northwest  and  stands  nearly  vertical.  The  ore  is  free-milling.  The 
vein  is  intersected  by  a  talcose-porphyry  dike,  which  appears  to  have 
robbed  the  quartz  vein  of  values.  There  is  a  100-ft.  shaft  with  drifts 
and  a  tunnel  500  feet  long.  The  mine  was  last  worked  under  lease  by 
Weston  Brothers,  who  took  out  considerable  ore ;  not  active  recently. 

Mountain  Belle  Group.  This  property  includes  three  mining  claims : 
the  Dorothy  (Artru  Mine,  which  see),  White  Oak  and  Blue  Quartz, 
together  with  160  acres  of  patented  land  containing  several  veins 
(Hayes  property)  and  mining  rights  on  80  acres  of  patented  land 
(McMillan  property;  also  called  Champion  Mine)  now  grouped  under 
the  name  Mountain  Belle,  and  owned  by  Belle  McCord  Roberts,  Long 
Beach,  California.  These  holdings  are  situated  in  the  Colorado  district, 
about  seven  miles  north  of  Mariposa  in  T.  4  S.,  R.  18  E.  Elevation 
from  2500  to  3000  feet.  There  is  ample  timber,  but  water  is  rather 
scarce  except  in  winter.  The  following  notes  regarding  the  holdings 
are  excerpts  from  a  report  made  for  the  owner  by  Walter  Techow, 
Sacramento : 

"A  strong  vein  passes  through  the  whole  length  of  the  White  Oak  and  Blue  Quartz 
claims  and  has  been  opened  up  at  several  places  on  the  surface.  It  has  a  general 
north-south  course  and  width  of  two  to  three  feet.  An  old  shaft  on  the  vein  is  now 
caved.  Two  samples  from  the  dump,  the  first  clean  iron-stained  quartz  and  the 
second  an  average  of  the  whole  dump  and  containing  surface  dirt,  assayed  $46.40 
and  $7.20  in  gold,  respectively.  Both  walls  are  diorite.  Another  vein,  locally 
called  the  Champion,  passes  through  the  patented  land  and  can  be  traced  for  4000 
to  5000  feet.  Its  course  is  east-west  and  it  probably  intersects  the  White  Oak  vein. 
The  Champion  vein  is  from  eight  to  twelve  feet  wide  and  has  been  opened  up  by  a 
shaft,  now  caved,  near  the  center  of  the  group.  The  size  of  the  dump  indicates  a 
great  deal  of  work  was  done  through  it.  iSeveral  arrastras  were  at  work  here 
in  former  days.  An  average  sample  of  the  dump  assayed  $7.50  a  ton.  The  Cham- 
pion vein  occurs  in  slate  and  its  eastern  end  is  crossed  by  a  soft  porphyritic  dike 
similar  to  the  highly  productive  one  on  the  Artru  claim.  This  dike  has  been 
placered  to  some  extent,  but  it  is  evident  that  only  a  little  water  was  available  for 
placer  operations.  The  Champion  vein  is  very  persistent  and  uniform.  The  slate 
belt  in  which  it  occurs  is  narrow  and  in  places  the  vein  appears  to  be  in  contact 
between   slate   and   granite.     Electric  power   is   only   a   few  miles   distant." 
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Mountain  Belle  Mine;  one  patented  claim  in  Sec.  25,  T.  5  S.,  R.  17 
E.,  six  miles  west  of  Mariposa  in  the  Guadalupe  district.  There  is  one 
vein,  3  feet  in  width.  The  strike  is  northwest  and  both  ends  of  the 
vein  run  onto  the  Mariposa  Grant  property;  dip,  30°  SW.  There  is  an 
incline  shaft  174  feet  deep,  with  two  levels  and  about  100  feet  of  drifts. 
There  was  a  5-stamp  mill  on  the  mine  and  the  ore  is  said  to  have  run 
$21  a  ton.  Idle  since  1908.  Last  known  owner,  J.  D.  Crichton,  San 
Francisco. 

Mountain  King  Mine.  This  has  been  one  of  the  more  important 
producing  properties  situated  outside  the  'Grant.'  It  was  active 
almost  continuously  for  20  years,  closing  down  in  1922.  It  is  owned 
by  the  Mountain  King  Mining  Company,  314  Kohl  Building,  San 
Francisco ;  at  present  in  course  of  dissolution.  The  property  consists 
of  a  group  of  18  patented  claims  having  an  area  of  348  acres,  located 
at  Mountain  King  in  Sec.  31,  T.  3  S.,  R.  18  E.,  and  Sec.  6,  T.  4  S.,  E. 
18  E.,  on  the  Yosemite  Valley  Railroad  and  Merced  River,  six  miles 
east  of  Bagby. 

There  are  four  veins  which  average  5  feet  in  width  between  slate 
Avails.  Their  strike  in  northwest  and  dip  65°  NE.  The  mine  was 
developed  to  a  depth  of  2200  feet,  there  being  a  total  of  four  or  five 
miles  of  underground  workings.  For  the  most  part  the  ore  was  low^ 
grade,  running  from  $4.50  to  $5  a  ton. 

The  property  was  equipped  with  a  complete  30-stamp  mill,  sawmill, 
hoist,  and  compressor,  all  operated  electrically,  and  an  electric  loco- 
motive for  hauling  ore  from  the  mine  to  the  mill.  The  company  also 
owned  their  own  hydro-electric  power  plant  situated  on  the  river  about 
one  mile  below  the  mine,  which  supplied  all  power  used. 

When  operations  ceased  in  1922,  due  mainly  to  increasing  costs  with 
deep  development  bringing  profits  to  the  vanishing  point,  the  power 
plant  was  sold  to  the  San  Joaquin  Light  and  Power  Company  and 
all  other  equipment  sold  and  removed  except  a  cottage  or  two  for 
accommodation  of  the  watchman. 

Mountain  View  Mine,  another  of  the  'Mariposa  Grant'  properties, 
is  located  near  the  Louis  Mine  in  Sec.  11,  T.  5  S.,  R.  17  E.,  about 
two  miles  northwest  of  Mt.  Bullion.  The  elevation  is  2155  feet;  sur- 
face rough  with  no  timber  and  very  little  water  available.  There  is 
one  vein,  averaging  2|  feet  thick  with  slate  walls.  Strike  northwest 
and  dip  about  60°  NE.  There  are  two  adit  levels  with  over  1000  feet 
of  drifts  and  crosscuts,  also  a  number  of  raises  and  stopes.  From 
1910  to  1920  the  mine  Avas  Avorked  quite  regularly  by  lessees,  the  ore 
being  milled  in  the  Princeton  mill.  The  ore  taken  out  was  fairly 
high-grade,  averaging  from  $40  to  $50  a  ton  with  some  lots  as  high 
as  $90.    It  has  not  been  worked  recently,  and  is  now  standing  idle. 

Mount  Buckingham  Group  consists  of  eight  quartz  claims  and  169 
acres  of  patented  timl)er  land,  a  total  of  339  acres.  The  claims  were 
first  located  in  1850  by  Wm.  Buckingham.  The  property  is  now 
OAvned  by  Jas.  L.  Diven,  147  Kempton  avenue,  Oakland.  It  is  situated 
in  Sees.  1,  2,  11  and  12,  T.  5  S.,  R.  19  E.,  about  ten  miles  a  little 
north  of  east  from  Mariposa.  The  topography  is  very  rugged,  the 
elevation  being  4600  feet.     Good  timber  and  water  are  available. 


SAN   FRANCISCO    FIELD   DIVISION  103 

There  are  five  veins,  called  the  Vanderbilt,  Golden  Slipper,  Crov^n 
Point,  Apex  and  Sunnyside.  Their  general  strike  is  northwest  and 
they  dip  southwest  from  70°  to  85°.  Widths  vary  from  10  to  12  feet. 
This  is  considered  to  be  a  large  low-grade  property,  the  veins  being 
reported  to  assay  from  $4  to  $15,  and  there  has  been  considerable 
development,  including  a  500-ft.  crosscut  tunnel,  a  250-ft.  raise  and 
a  number  of  winzes  and  stopes.  There  was  a  10-stamp  mill  on  it  in 
early  days,  but  this  was  destroyed  by  fire  years  ago.  In  1927  some 
work  was  done,  about  200  feet  of  drift  being  run  on  one  of  the  veins, 
but  as  the  ore  developed  only  ran  $3  a  ton  and  did  not  pay,  the  work 
was  stopped.     Idle. 

Mount  Ophir  Mine.  This  is  another  Mother  Lode  mine  on  the 
'Mariposa  Grant,'  owned  by  the  Mariposa  Commercial  and  Mining 
Company.  It  is  located  in  Sec.  12,  T.  5  S.,  R.  17  E.,  about  one  mile 
northwest  of  the  town  of  Mt.  Bullion.  The  elevation  is  1900  feet, 
the  surface  rough  with  no  timber  and  very  little  water.  There  is  one 
vein,  averaging  5  feet  in  width  between  a  serpentine  footwall  and 
slate  hanging  wall.     It  strikes  northwest  and  dips  55°  NE. 

The  development  work  consists  of  three  adit  levels  with  a  total  of 
1500  feet  of  drifts,  360  feet  of  raises,  an  80-ft.  crosscut,  20-ft.  winze 
and  stope  5  feet  wide,  200  feet  long  and  300  feet  high.  There  is  no 
reduction  equipment.     A  power  line  crosses  the  property. 

This  mine  was  opened  in  the  early  50 's  and  the  ruins  of  what  is  said 
to  be  the  first  mint  in  California  may  still  be  seen  here.  Fifty-dollar 
gold  slugs  were  minted.  The  mine  was  closed  by  the  company  in  1900. 
Between  1900  and  1913,  inclusive,  various  lessees  took  out  approxi- 
mately 2400  tons  of  ore  which  averaged  $12.37  a  ton.    Idle  since  1914. 

Mt.  Gains  Mine.  This  is  one  of  the  larger  mining  properties  in  the 
Hornitos  district.  Prom  a  distance  it  has  a  prosperous  appearance 
with  its  20-stamp  mill  and  numerous  buildings,  blacksmith  shop,  store 
house,  office,  cookhouse,  two  bunk  houses,  assay  office,  eleven  cottages 
and  cabins,  all  painted  red,  large  gallows  frame  and  mine  dumps, 
but  it  has  been  idle  since  1910.  The  Mt.  Gains  property  includes  a 
group  of  15  claims,  200  acres  of  patented  land  and  160  acres  of  mineral 
rights.  It  is  in  Sec.  35,  T.  4  S.,  R.  16  E.,  seven  miles  northeast  of 
Hornitos,  or  14  miles  from  Merced  Palls  on  the  Yosemite  Valley  Rail- 
road ;  address,  Mt.  Gains  Mining  and  Milling  Company,  care  of  Glenn 
C.  Williams,  Route  1,  Box  291,  Bellflower,  California.  The  surface 
consists  of  low  rolling  hills,  the  elevation  at  the  mine  being  only  1100 
feet.  There  is  no  timber.  Water  can  be  obtained  from  the  mine  and 
springs. 

There  are  extensive  underground  workings,  consisting  of  a  shaft, 
]  350  feet  deep,  with  11  levels ;  a  total  of  7840  feet  of  drifts  and  several 
stopes,  5  feet  wide  and  from  400  to  500  feet  high.  The  vein  is  from 
4  to  30  feet  in  width  between  a  granite  footwall  and  schist  hanging 
wall.  Its  strike  is  northeast  and  dip  30°  SE.  The  ore  occurs  in  kid- 
neys and  lenticular  bodies. 

The  mill  had  a  capacity  of  85  to  100  tons  a  day,  and  the  average 
value  of  the  ore  milled  is  reported  to  have  been  around  $8  a  ton,  the 
concentrates  running  $150  a  ton.  Electric  power  was  brought  in  from 
Merced  Falls.     The  shaft  is  down  a  considerable  distance  below  the 
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lowest  level  worked  and  it  is  claimed  the  vein  showed  up  strongly  all 
the  way.  The  operating  company  got  into  debt  in  1910,  the  mine  was 
closed  down  and  later  sold  at  sheriff's  sale.  It  was  nnwatered  in  1917, 
but  no  production  was  made.     Idle,  and  reported  still  in  litigation. 

North  Star  and  Oro  Grande  Claims.  These  claims  are  situated  in 
Sec.  32,  T.  4  S.,  R.  18  E.,  in  the  Whitlock  district.  They  are  about  one 
mile  south  of  the  Spread  Eagle  Group,  and  four  miles  by  road  north 
of  Mariposa.  Owner,  Belle  McCord  Roberts,  Long  Beach,  California. 
The  claims  are  traversed  by  a  quartz  vein,  which  strikes  north  and 
dips  easterly  at  a  flat  angle.  The  walls  are  porphyry.  Former  owners 
opened  up  the  vein  to  a  shallow  depth  by  a  crosscut  tunnel  150  feet  in 
length.  It  is  narrow  where  cut,  but  shows  up  3  to  4  feet  wide  on  the 
surface  at  other  points.  There  has  been  no  development  except  one 
stope  near  the  crosscut  and  a  few  shallow  surface  cuts.  These  claims 
adjoin  the  old  Whitlock  Mine  which  was  worked  to  a  depth  of  about 
1000  feet,  and  the  North  Star-Oro  Grande  vein  intersects  the  Whitlock 
vein  at  a  depth  of  800  feet  on  the  Whitlock  property,  where  much 
good  ore  was  reported  taken  out.  Electric  power  is  now  available 
within  a  short  distance.  Samples  taken  by  Walter  Techow  of  Sacra- 
mento are  reported  to  assay  as  follows : 

North  Star-Oro  Grande : 

6   inches  of  quartz  at  tunnel Gold  $50  40  a.  ton 

10  inches  both  faces  of  stope,  average Gold  29  fiO  a  ton 

3  feet  of  vein  on  surface Gold  4  SO  a.  ton 

Vein  south  of  crosscut  on  surface Gold  4  12  a  ton 

Number  Five  Mine  comprises  two  full  claims  and  two  fractional 
claims,  having  a  total  area  of  60  acres.  Owner,  Number  Five  Mining 
Company ;  J.  J.  Le  Tourneau,  secretary-treasurer,  2643  Hillegass 
avenue,  Berkeley,  California.  The  property  is  in  Sec.  10,  T.  5  S.,  R. 
16  E.,  about  five  miles  northeast  of  Hornitos.  The  surface  is  composed 
of  low  rolling  hills,  barren  of  timber.  Elevation,  1400  feet.  Water  is 
obtained  from  springs.  There  are  two  quartz  veins  which  have  a 
diorite  footwall  and  schist  hanging  wall.  The  strike  is  northeast 
and  dip  45°  NW.  Opened  up  by  a  shaft  260  feet  deep  with  three 
levels  and  110  feet  of  drifts.  The  mine  is  equipped  with  a  ball  mill 
and  amalgamation  plates,  electric  hoist,  compressor,  machine  drill, 
boarding  house,  assay  office  and  several  other  small  buildings.  Elec- 
tricity was  furnished  by  the  San  Joaquin  Light  and  Power  Company. 
The  Number  Five  Mining  Company  acquired  the  property  in  1914  and 
worked  it  for  some  time.  It  was  active  at  intervals  until  1922.  Idle 
at   present. 

Niim^her  Nine  Mine.  This  property  comprises  403  acres  of  patented 
land  in  Sec.  10,  T.  5  S.,  R.  16  E.,  located  about  three  miles  northeast 
of  Hornitos.  Owner,  Number  Nine  Gold  Mining  Company;  L.  A. 
Ginaca,  president ;  home  office,  1237  Twenty-third  avenue,  Oakland ; 
B.  S.  McArthur,  mine  superintendent.  The  mine  was  formerly  owned 
by  the  Mose  Rogers  Estate  of  San  Francisco,  and  the  property  was  in 
litigation  for  a  number  of  years  prior  to  1924,  at  which  time  the 
lawsuits  were  finally  settled.  Since  then  the  company  has  been  carry- 
ing on  development  work,  consisting  mainly  of  cleaning  out  and 
retimbering  all  workings  and  shafts.  There  are  four  shafts,  the  Keys 
vertical  shaft,  140'  deep,  and  three  incline  shafts,  No.  9  shaft,  No.  5 
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shaft  and  Josie  shaft ;  the  deepest,  No.  5,  being  600'  on  the  incline. 
Sinking,  drifting  and  crosscutting  is^being  carried  on  at  this  shaft. 
Twelve  veins  in  all  have  been  encountered.  These  exhibit  considerable 
variation  in  both  strike  and  dip,  there  being  apparently  tw^o  series 
of  veins,  one  of  very  flat  dip,  20°  to  28°,  and  another  series  of  nearly 
vertical  cross  veins,  showing  the  area  to  have  been  one  of  great  dis- 
turbance. Diorite  occurs  on  the  footwall  and  thinly  laminated  schist 
or  slate  and  porphyry  on  the  hanging  wall.  The  general  trend  of 
most  of  the  veins  is  northwest  and  all  of  the  flat  series  of  veins  dip 
east.  One  lode  or  vein  in  No.  9  shaft  is  said  to  be  40  feet  wide  and 
mineralized  the  full  width.  The  other  veins  are  comparatively  narrow. 
The  ore  is  a  heavy  sulphide,  the  principal  value  being  in  gold.  A 
recent  shipment  of  selected  ore  was  made  to  Selby  smelter. 


■ 

:;      ,,,s«2j 

% 

Key  shaft  and  mill  at  Number  Nine  Gold  Mine,  near  Hornitos, 

Mariposa  County. 

The  mill  contains  two  10-stamp  Straub  mills  and  two  concentrators, 
a  Wilfley  and  a  Deister.  There  is  a  2-cylinder  Union  gas  engine  hoist, 
two  6"  by  7''  I.-R.  compressors,  shop,  boarding  house,  assay  office, 
dwellings  and  office  building.  The  company  proposes  to  install  elec- 
tric power  in  the  near  future.    Eight  men  are  employed  underground. 

Number  One  Mine  comprises  one  full  claim,  first  located  about  1875. 
It  is  situated  in  Sees.  34  and  35,  T.  4  S.,  R.  16  E.,  about  five  miles 
northeast  of  Hornitos.  Owner,  Treasure  Gold  Mining  Company, 
address  uncertain.  There  is  one  quartz  vein  about  three  feet  in  widtli 
with  a  slate  footwall  and  diabase  and  porphyry  hanging  wall.  It  strikes 
northwest  and  dips  43°  southAvest.  Development  consists  of  a  shaft 
360  feet  deep  with  three  levels,  about  1200  feet  of  drifts  and  several 
large  stopes.  The  mine  was  equipped  with  a  10-stamp  mill  operated 
by  electric  power,  electric  hoist,  assay  office,  bunk  house  and  other 
buildings.  It  was  last  operated  in  1914-15.  Since  then  the  mill  has 
burned  down.    Idle. 
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Oaks  and  Reese  Mine.  This  mine  was  famous  in  the  early  mining 
history  of  Mariposa  County,  a^?  it  was  at  one  time  a  very  large  pro- 
ducer. From  1868  to  1870  it  is  credited  with  a  production  of  $30,000 
a  month.  A  lawsuit  over  water  rights  and  the  reaching  of  the  limits  of 
a  rich  shoot  they  had  been  working  caused  the  shut-down  many  years 
ago.  The  Oaks  and  Reese  is  located  in  Hunter  Valley  in  Sec.  32,  T. 
3  S.,  R.  16  E.,  about  14  miles  north  of  Hornitos.  It  consists  of  two 
patented  claims,  the  Grand  Prise  and  Badger,  owned  by  Oaks  and 
Reese  Mining  Company,  controlled  by  New  York  people. 

There  is  an  incline  shaft  450  feet  deep  and  about  800  feet  of  drifts. 
The  shaft  is  located  at  the  junction  of  the  main  or  'blue  lead'  with  a 
cross  vein  known  as  the  'Potts.'  The  main  vein  is  about  four  feet 
wide  and  the  latter  18  inches.  About  400  feet  south  of  the  shaft 
another  vein,  the  'Floyd,'  joins  the  main  vein.  The  'Floyd'  is  15 
inches  in  width.  The  main  vein  strikes  northwest  and  dips  about  80° 
northeast.  Chert  forms  the  hanging  wall  and  porphyrite  the  footwall. 
Most  of  the  work  was  done  on  the  'Potts'  vein,  there  being  very  little 
development  on  the  main  vein.  Both  the  'Potts'  and  'Floyd'  veins  are 
said  to  be  rich  and  it  is  claimed  the  run  of  mine  ore  will  average  around 
$10  a  ton.  The  old  28-stamp  mill  used  in  early  days  has  long  since 
been  removed.  A  hoist  and  gallows  frame  remains  on  the  ground. 
The  shaft  has  been  retimbered  since  the  shut-down. 

Odell  Mining  and  Milling  Corporation.  This  is  a  California  corpora- 
tion organized  in  March,  1927,  with  a  capital  stock  of  $250,000 ;  George 
A.  Odell,  president;  W.  E.  Condon,  secretary-treasurer;  address,  1109 
Tngraham  street,  Los  Angeles. 

The  company  owns  the  Odell  Group  of  6  unpatented  claims,  situated 
near  the  confluence  of  Sherlock  Creek  and  Merced  River,  in  Sec.  14, 
T.  4  S.,  R  17  E.,  on  what  is  known  as  Telegraph  Hill.  The  discovery  on 
which  the  corporation  is  based  was  made  in  November,  1924,  since 
which  time  two  adits  have  been  driven.  The  upper  adit  is  80  feet  in 
length  and  cut  two  veins  at  35  and  70  feet,  respectively.  The  first  vein 
is  about  18  inches  in  width  and  carries  free  gold  with  some  'specimen' 
rock.  The  other  vein  is  a  contact  vein  about  3  feet  in  width  near  a 
diabase  intrusion.  It  has  been  drifted  on  70  feet  and  is  said  to  show 
good  milling  values.  A  lower  crosscut  adit,  175  feet  in  length,  inter- 
sected the  veins  at  55  feet  and  135  feet  from  the  portal.  An  intersect- 
ing vein  cutting  the  formation  almost  at  right  angle  was  developed  in 
this  working.  A  road  to  the  property,  which  is  about  1500  feet  above 
the  level  of  Merced  River,  is  being  constructed.  This  property  was 
not  visited.  A  detailed  report  by  Bedford  and  Hind,  mining  engineers 
of  Los  Angeles,  may  be  seen  at  the  company's  office. 

Onyx  Mine  consists  of  one  mining  claim  and  patented  land  sur- 
rounding it  in  Sec.  10,  T.  6  S.,  R.  17  E.,  owned  by  L.  H.  Rowland  and 
S.  B.  Givens  of  Cathay.  There  is  a  quartz  vein  3  feet  in  width  striking 
northwest  and  dipping  slightly  to  the  southwest.  The  quartz  contains 
free  gold  and  sulphides.  The  vein,  which  can  be  traced  for  a  mile  and 
a  half,  is  opened  up  by  a  shaft  60  feet  deep.  Property  is  one  and 
one-half  miles  from  Yosemite  highway  and  readilj^  accessible.  There 
is  electric  power  within  six  miles  and  timber  and  water  are  available. 
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Original  Mine.  This  gold  mine  is  a  good  example  of  a  well-managed, 
regularly  producing  and  good  dividend-paying  mine :  in  fact,  at  the 
present  writing  it  is  the  only  metal  mine  in  Mariposa  County  of  which 
the  above  can  be  said.  It  is  owned  by  Original  Mining  and  Milling 
Company;  H.  W.  Banks,  president;  C.  B.  Kocher,  secretary  and  treas- 
urer; G.  M.  Egenhoff,  manager,  and  J.  W.  Warford,  mine  superin- 
tendent ;  home  office,  Merced ;  mine  address.  Clearing  House.  The 
company  was  incorporated  in  1911,  with  a  capital  of  $200,000,  and 
except  for  a  few  very  short  interruptions,  it  has  operated  continuously 
since  1911.  The  company's  stock  is  held  closely  and  little  publicity 
has  been  given  to  their  operations. 

The  Original  Mine  is  located  at  Clearing  House  on  Merced  River 
and  Yosemite  Valley  Railroad,  about  six  miles  west  of  El  Portal,  in 
Sec.  21,  T.  3  S.,  R.  19  E.  Elevation  at  the  railroad  is  1500  feet,  but 
the  surface  is  rugged  and  rises  steeply  toward  the  north.  There  is  very 
little  timber.    Water  is  obtained  from  the  river. 


Original  Mining  and  Milling  Company's  property,  showing  mill  in  left  foreground. 

Clearing  House,   Mariposa  County. 


The  property  consists  of  ten  claims,  all  patented.  The  four  original 
claims  were  located  in  1908  and  the  others  acquired  later,  some  by  pur- 
chase. There  is  one  vein  averaging  2  feet  in  width,  but  having  a  maxi- 
mum width  of  6  to  10  feet  in  places  on  the  lower  levels.  Hoisting  is 
through  a  two-compartment  inclined  shaft,  1100  feet  in  depth  with 
ten  levels.  There  are  670'  of  drifts  on  the  first  level,  1200'  on  the 
second,  1300'  on  the  third,  1250'  on  the  fourth,  660'  on  the  fifth, 
1700'  on  the  650-ft.  level,  1200'  on  the  750-ft.  level,  700'  on  the  850- 
level,  1600'  on  the  950-level  and  1300'  on  the  1100-level ;  also  one  cross- 
cut of  1300'  and  1000'  of  raises  and  many  stopes.  The  crosscut  taps  the 
Ferguson  vein  (Anderson  Mine)  now  a  part  of  the  Original  Company's 
holdings. 

The  Original  vein  strikes  northwest  and  dips  75°  NE.  In  the 
lower  levels  the  shaft  is  in  the  hanging  wall.     Two  faults  were  encoun- 
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tered  on  the  950-  and  1100-ft.  levels,  which  cut  off  the  vein  for  a 
distance  of  110',  but  it  was  picked  up  again  on  the  lowest  level  where 
it  was  6  to  10  feet  wide.  Four  ore-shoots  have  been  developed,  the 
longest  100'  to  125'  in  length  and  the  others  50'  to  75' ;  all  pitch  to  the 
north  at  about  45°.  At  present  a  winze  is  being  sunk  in  the  vein 
from  the  1100-ft.  level,  150'  north  of  the  shaft.  Very  little  timber  is 
required,  as  the  ground  stands  well.  The  mine  makes  only  a  little 
water. 

The  country  rock  is  mainly  Calaveras  slate,  but  the  Calaveras  for- 
mations are  intruded  here  by  granite,  and  although  no  granite  appears 
on  the  surface  the  vein  runs  from  the  slate  into  granite,  crossing  the 
contact  without  interruption,  and  in  the  lower  levels  both  walls  are 
granite.  The  ore  is  a  dark,  free-milling  quartz  carrying  about  2% 
sulphides. 

Equipment  includes  a  30-h.p.  electric  hoist  and  a  12"  by  18"  I.-R. 
com])ressor.  Besides  the  mill,  there  is  an  office,  boarding  and  lodging 
houses,  superintendent's  house,  several  cottages,  blacksmith  shop,  assay 
office  and  a  power  house.  Power  is  supplied  by  the  San  Joaquin 
Light  and  Power  Company.  The  local  plant,  which  is  operated  by 
water-power  brought  through  a  1900-ft.  flume  capable  of  carrying 
()()()0",  being  held  for  emergency  use,  or  if  water  is  available,  for 
operating  the  compressor. 

Tliere  is  a  10-stamp  mill,  with  Blake  crusher.  Challenge  feeders, 
two  4'  by  16'  plates  and  one  Deister  and  one  Overstrom  concentrating 
table.  The  ore  is  crushed  to  40-mesh  in  the  batteries,  from  30  to  35 
tons  per  day  being  handled.    Concentrates  are  shipped  to  a  smelter. 

The  following  excerpts  are  taken  from  the  annual  report  of  the 
company's  operations  for  the  year  ending  December  31,  1926 : 

Development 

Development  work  in  1926  was  directed  principally  to  the  lateral  exploration  of 
the  vein  at  the  950  and   1100   levels. 

At  the  beginning  of  the  year  1100  north  drift  had  passed  through  No.  1  orebody 
and  was  about  to  enter  No.  2  orebody,  which  joined  the  former.  The  drift  was 
extended  422  feet  to  a  point  712  feet  from  the  station  crosscut,  where  the  work 
was  suspended  to  allow  necessary  raising  and  stoping  operations  to  proceed.  Drift- 
ing at  this  level  disclosed  a  continuous  body  of -ore  507  feet  in  length.  This  body, 
which  ranges  in  width  from  one  foot  to  eight  feet,  represents  a  consolidation  at  this 
horizon  of  the  first  three  orebodies.  Drifting  will  be  resumed  as  soon  as  possible 
m  order  that  the  orebodies  to  the  north  may  be  opened. 

A  little  work  was  done  south  of  the  1100  station  crosscut.  The  south  drift  was 
driven  18  feet.     A  narrow  vein  of  quartz  carrying  a  little  value  is  exposed  here. 

Early  in  April  drifting  operations  were  resumed  at  the  950  level.  950  north  drift 
was  advanced  617^  feet  to  the  present  face,  136.3  feet  in.  An  interesting  feature  of 
this  development  was  the  appearance  at  857  feet  of  an  orebody  which  proved  to 
have  a  stoping  length  of  156  feet.  This  orebody  represents  the  downward  projection 
of  a  short  and  narrow  lens  of  quartz  which,  in  1922,  was  encountered  in  750  north 
drift  at  855  feet.  The  950  drift  is  now  being  extended  in  to  open  the  fifth  orebody. 
It  is  expected  that  this  oreshoot  will  be  encountered  very  shortly. 

In  August  new  exploration  was  undertaken  in  650  north  drift.  The  drift  was 
advanced  from  1365  feet  to  1518  feet  from  the  station  crosscut,  a  distance  of  153 
feet.  Although  no  ore  was  encountered  in  this  distance,  conditions  appear  favorable 
for  the  occurrence  of  another  orebody.  It  is  planned  to  explore  the  vein  further 
when  circumstances  permit. 

Mining 

During  the  year  stoping  of  ore  was  in  progress  at  the  750,  850,  9  50,  and  1100  levels. 
The  following  tonnages  of  ore  were  hoisted  : 

Per  cent  of 

Level  Tons  total  tonnage 

750 2,825  24.3 

850 3,008  25.9 

950 3,530  30.5 

1,100 2,248  19.3 

11,611  100.0 
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During  the  same  period  3718  tons  of  waste  was  removed  from  the  nihie.  This 
tonnage  was  produced  principally  in  drifting  and  crosscutting  operations.  A  con- 
siderable part,  however,  was  sorted  out  from  ore  drawn  from  stopes. 

At  the  close  of  1926  the  reserves  of  broken  ore  were  somewhat  lower  than  a  year 
ago.  Broken  ore  in  stopes  and  raises  on  January  1,  1927,  amounted  to  6675  tons, 
which  represents  a  decrease  of  1693  tons  from  that  on  hand  January  1,  1926. 

The  tonnage  of  ore  in  place  (exclusive  of  broken  ore  reserves)  is  slightly  less 
than  on  January  1,  1926.  It  is  estimated  that  there  is  14,435  tons  of  standing  ore 
in  the  mine.  Considerable  additions  will  be  made  to  this  total  during  the  coming 
year  as  the  various  orebodies  are  opened  at  the  950  and  1100  levels. 

Milling 

During  1926  the  mill  crushed  10,734  tons  of  ore,  the  average  head  value  of  which 
was.  $17.12  per  ton.  Some  slight  loss  of  operating  time  resulted  from  shut-downs 
caused  by  blasting  on  the  highway.  Except  for  this,  the  mill  operated  at  maximum 
capacity  throughout  the  year. 

1550  tons  of  waste  was  sorted  at  the  surface  from  ore  going  to  mill. 

Bullion  obtained  by  amalgamation  amounted  to  9583.64  ounces  troy. 

Concentrates  saved  amounted  to  55.26  tons,  the  metal  content  of  which  was 

Gold     262.56   oz. 

Silver 278.94  oz. 

which  represents  an  average  value  of  $101.15  per  ton. 

The  aggregate  gross  value  of  bullion  and  concentrates  was  $164,327.38.  The  net 
proceeds  from  the  sales  of  both  products  totaled  $162,411.88,  the  difference  consisting 
of  refining  charges  on  bullion  and  smelter  and  freight  charges  on  concentrates. 

The  average  value  (gross)  recovered  per  ton  of  ore  milled  amounted  to  $15.30, 
the  net  return  from  which  was  $15.13. 

The  following  summary,  containing  comparative  data  on  production  for  the  past 
three  years,  will  be  of  interest : 

192i  1925  1926 

Ore  mined,  tons 11,650  12,901  11,611 

Broken  ore  in  reserve,  tons 11,101  8,368  6,675 

Developed   ore,    tons 18,472  17,207  14,435 

Ore  milled,  tons 10,351  11,094  10,734 

Concentrates  obtained,  tons 41.19  37.495  55.26 

Concentrates,  value  per  ton $118.21  $130.90  $101.15 

Production,  gross  value $150,872.41        $167,642.68        $164,327.38 

Production,  net  value $149,809.39        $165,499.16        $162,411.88 

V^alue  recovered  per  ton  of  ore  milled $14.58  $15.11  $15.30 

Value  recovered,  per  ton  (8-year  average),  $13.81. 

Oro  Rica  Mine  (Pinon  Blanco).  This  property  consists  of  the 
Pinon  Blanco,  North  Pinon  Blanco,  Old  Judge,  South  Judge,  Little 
Judge  and  mill  site,  patented  claims,  having  an  area  of  95  acres,  and  the 
Star  lode  claim  and  Stephen  placer  unpatented  claims,  owned  by  the  Oro 
Rica  Mines  Company,  care  of  A.  E.  Towers,  Metropolitan  Club,  New 
York.  The  mine  is  in  Sees.  19,  20  and  29,  T.  2  S.,  R.  16  E.,  about  three 
miles  north  of  Coulterville,  near  the  northern  boundary  of  the  county. 
There  are  two  contact  veins,  varying  from  three  to  six  feet  in  width, 
between  a  slate  footwall  and  diorite  hanging  wall.  The  strike  is  N. 
20°  W.  and  dip  65°  NE.  The  outcrop  of  the  vein  and  workings  on  the 
top  of  Pinon  Blanco  Ridge  form  a  conspicuous  landmark.  The  prop- 
erty is  developed  by  a  tunnel  over  2000  feet  long,  with  900  feet  driven 
on  the  vein.  It  is  equipped  with  a  20-stamp  mill,  but  litigation  over 
ownership  has  resulted  in  the  mine  being  idle  for  the  past  ten  years. 

Our  Chance  Mine  consists  of  one  claim,  located  in  early  days.  It 
is  situated  in  the  Whitlock  district  in  Sec.  29,  T.  4  S.,  R.  18  E.,  about 
seven  miles  northwest  of  Mariposa.  Owned  by  Albert  Austin,  of  Mt. 
Bullion,  who  has  held  it  about  20  years,  during  which  time  it  is  said  to 
have  produced  $40,000.  It  has  been  worked  as  a  pocket  mine  and  has 
produced  some  beautiful  gold  specimens  and  also  quartz  crystals  of 
good  grade.  There  is  said  to  be  some  milling  rock  on  one  end  of  the 
claim.  The  vein  varies  from  4  inches  to  3  feet  in  width  at  the  deepest 
part  and  contains  considerable  ribbon  quartz.  Development  consists 
of  a  tunnel,  150  feet  long,  with  several  drifts,  and  a  70-ft.  winze.  A 
second  tunnel  is  75  feet  long  and  has  a  60-ft.  winze.  It  has  been  worked 
by  hand  and  the  gold  recovered  in  a  mortar  or  by  arrastra.    The  owner 


110  REPOKT    01'^    STATE    MINERALOGIST 

has  been  harassed  by  stock-raising  homestead  claimants  in  recent  years 
and  wants  to  sell. 

Permit  Mine  (Bull  Dog)  consists  of  the  Boulder  and  Permit  claims, 
the  former  in  Sec.  23,  and  the  latter  in  Sec.  31,  T.  4  S.,  R.  18  E.,  in  the 
Whitlock  district,  six  miles  northwest  of  Mariposa.  Owner,  Theo.  E. 
Kockel,  Mariposa,  California.  It  is  best  reached  by  trail  from  Bear 
Valley.  Most  of  the  development  consists  of  a  shaft  put  down  on  the 
Permit  claim  in  the  course  of  doing  annual  assessment  work.  There  is 
a  vein  here  from  2  to  4  feet  wide  between  porphyry  walls.  The  oi*e  is 
said  to  assay  $30  a  ton. 

Pine  Cone  Mine  (Bald  Mountain).  This  property' consists  of  one 
claim,  situated  in  the  Quartzburg  district,  seven  miles  northeast  of 
Hornitos  in  T.  4  S.,  R.  16  E.  The  claim  contains  two  quartz  veins, 
one  6  inches  to  1^  feet  wide  and  the  other  varying  from  1  to  2  feet  in 
width.  These  unite  and  form  a  single  vein  about  2J  feet  wide.  It  was 
first  worked  about  45  years  ago.  There  has  been  considerable  produc- 
tion from  pockets,  but  nothing  except  assessment  work  has  been  done 
recently.     Ow^ner,  F.  A.  Cavagnaro,  Hornitos. 

Pine  Tree  Mine  is  one  of  the  'Mariposa  Grant'  properties  located 
midway  between  Bear  Valley  and  Bagby  in  Sec.  9,  T.  4  S.,  R.  17  E. 
The  Pine  Tree  was  one  of  the  large  producers  in  the  early  history  of 
mining  on  the  'Grant.'  It  adjoins  the  Josephine,  another  famous 
producer,  and  they  are  usually  worked  as  one  mine.  The  elevation  is 
2070  feet,  topography  rough  and  sparsely  timbered.  The  vein  here 
averages  ten  feet  in  width;  it  strikes  northwest  and  dips  55°  NE. 
The  footwall  is  slate  with  serpentine  on  the  hanging  wall.  Develop- 
ment consists  of  a  tunnel  and  380-ft.  shaft  with  approximately  5000 
feet  of  drifts  on  four  levels.  When  formerly  operated  on  company 
account,  the  ore  was  milled  in  the  Benton  mill  on  Merced  River  at 
Bagby,  also  belonging  to  the  company.  More  recently  the  Pine  Tree 
and  Josephine  mines  have  been  worked  by  lessees  and  the  ore  milled 
in  the  Princeton  mill  at  Mt.  Bullion.  The  total  combined  output  from 
1900  to  October  31,  1915,  was  29,968  tons,  having  a  value  of  $371,749, 
an  average  of  $12.40  a  ton.  There  has  been  but  little  activity  since 
1915.  However,  in  1927  a  lease  on  this  mine  and  the  adjoining 
Josephine  was  given  to  Thos.  H.  Lipps,  206  Financial  Center  Building, 
Los  Angeles,  president  of  the  VaJlecito  Mining  Company.  The  latter 
company  is  operating  a  rich  gravel  deposit  in  Calaveras  County,  and 
it  is  reported  that  this  company  will  soon  start  work  on  the  Mariposa 
properties. 

Potosi  Mine;  owned  by  A.  S.  Bigelow  and  G.  M.  Hyans  of  Boston. 
(See  under  Merced  Gold  Mining  Company.)  The  Potosi  is  situated  li 
miles  west  of  Coulterville,  in  Sec.  4,  T.  3  S.,  R.  16  E.  The  elevation  is 
1700  feet,  surface  fairly  rough  and  with  little  timber.  Water  was 
obtained  from  the  mine.  There  is  one  quartz  vein,  varying  from  1  to 
20  feet  in  thickness,  between  slate  walls.  It  strikes  northwest  and 
dips  49°  northeast.  It  was  developed  by  a  tunnel,  2500  feet  long  on 
the  vein,  an  incline  shaft,  350  feet  deep,  two  air  shafts,  crosscuts,  raises 
and  stopes.  The  mine  was  partly  unwatered  in  1912  except  for  which 
there  has  been  nothing  done  for  many  years.  The  40-stamp  mill  and 
other  surface  equipment  was  destroyed  by  fire  in  1926. 
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Princeton  Wline.  The  Princeton  is  one  of  the  most  famons  mines  of 
the  'Mariposa  Grant.'  Owned  by  the  Mariposa  Commercial  and  Mining 
Company;  E.  H.  Benjamin,  president,  308  Finance  Building:,  580 
Market  street,  8an  Pranci.sco.  The  mine  is  located  at  Mt.  Bullion,  in 
Sec.  18,  T.  5  S.,  R.  18  E.  It  was  first  worked  in  1852.  Writino-  in 
1868,  J.  Ross  Brown  in  his  report  to  the  Secretary  of  the  Treasury  ^ 
says,  ''The  Princeton  Mine  has  been  one  of  the  most  productive  in 
California,  and  has  been  noted  for  both  the  abundance  and  richness 
of  its  quartz.  For  a  time  it  yielded  $90,000  a  month  from  milling- 
rock,  and  this  is  more  than  any  other  mine  of  the  state  ever  did.  *  *  * 
The  richest  rock  was  found  within  100  feet  of  the  surface,  where  the 
pay  was  $70  a  ton  from  milling  rock,  besides  large  numbers  of  speci- 
mens, of  which  it  is  said  that  not  less  than  $100,000  in  value  were 
stolen  by  the  miners." 

There  was  an  incline  shaft  1660  feet  deep  with  eight  levels  and  a 
total  of  11,418  feet  of  drifts  previous  to  late  oi5erations  by  the  Princeton 
Gold  Mines  Company,  and  the  ore  had  been  stoped  from  the  1200-ft. 
level  to  the  surface. 

From  1900  to  October  31,  1915,  the  Princeton  yielded  $1,228,273.56 
from  350,329.37  tons  of  ore,  giving  an  average  value  of  $3.50  a  ton. 
The  vein  which  was  worked  averaged  eight  feet  in  width  between  slate 
walls.  It  strikes  N.  35°  W.  and  dips  between  45°  and  60°  NE.  The 
property  was  completely  equipped  and  had  a  40-stamp  mill,  all  oper- 
ated by  electric  power.  Total  cost  of  operating  in  1914  was  $2.71  a 
ton.     In  1915  operations  ceased  and  the  mine  remained  idle  until  1921. 

Princeton  Gold  Mines  Company  Trust  Estate  Mines.  In  1921  Theo. 
B.  Kelso  and  Wm.  H.  Holmes  contracted  to  purchase  the  Princeton 
Mine  and  a  considerable  acreage  of  'Grant'  land  from  the  Mariposa 
Commercial  and  Mining  Company.  They  later  dropped  the  land  pur- 
chase, but  retained  the  Princeton  Mine,  giving  a  mortgage  back  to  the 
'Grant'  owners  as  security.  Holmes  and  his  associates  organized  the 
Princeton  Gold  Mines  Company  and  carried  on  an  intensive  stock-selling 
campaign,  mainly  throughout  the  eastern  states.  Work  was  begun  at 
the  mine.  The  40-stamp  mill  was  dismantled  and  parts  used  in 
rebuilding  a  20-stamp  mill  on  another  site.  Intermittent  mining  was 
carried  on  until  1926.  While  under  their  control  the  main  shaft  was 
sunk  670  feet  and  a  drift  was  run  west  800  feet  at  the  150-foot  level 
on  a  vein  which  they  supposed  was  the  Princeton  vein,  but  this  is 
seriously  questioned  by  those  long  familiar  with  the  ground.  Ore  in 
this  drift  averaged  $3  a  ton.  No  drifting  w^as  done  below  the  300-foot 
level.  Judging  from  results  attained,  these  promoters  appear  much 
more  adept  at  stock-selling  than  mining,  the  belief  being  current  that 
stock  sales  netted  several  hundred  thousand  dollars  and  that  the 
effective  work  accomplished  at  the  mine  could  have  been  done  for  one- 
tenth  of  that  amount.  Apparently  only  enough  was  done  to  keep  up 
appearances.  The  management  was  changed  frequently,  stock  given 
for  miners'  w^ages,  interest  and  payments  were  allowed  to  become 
delinquent,  and  finally  in  1926  all  work  stopped  except  pumping.  In 
the  summer  of  1927  a  forest  fire  swept  over  the  property  and  the  mill 

1  Brown,  J.  Ross,  Mineral  Resources  West  of  the  Rocky  Mountains,  1868. 
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was  burned.  This  precipitated  the  end.  The  pumps  were  shut  down 
and  the  mine  is  now  filling  with  water.  A  foreclosure  suit  brought  by 
the  Mariposa  Commercial  and  Mining  Company  in  1927  resulted  in 
title  to  the  mine  reverting  to  the  'Grant'  owners.     Idle. 

Prothero  Brothers  Mine  was  composed  of  eight  unpatented  claims 
owned  in  1920  by  Prothero  Brothers  and  Belknap  Brothers  of  Orange 
Grove,  California.  The  claims  were  located  in  Sec.  3,  T.  6  S.,  E.  19  E., 
on  the  West  Fork  of  Chochilla  River.  The  country  rock  is  granite. 
Some  work  was  done  on  them  for  several  years,  and  in  1922  they  were 
under  option  to  Orlando  Moore,  Route  B,  Yisalia.  The  claims  were 
later  abandoned,  after  several  tunnels  had  been  run  in  an  endeavor  to 
develop  an  orebody.  The  equipment,  which  consisted  of  a  60-h.p.  gas 
engine  and  compressor,  has  been  removed. 

Quail  Mine  (Mammoth  or  Sunset)  includes  the  Bull  Dog,  Bonanza 
Bug,  Mammoth,  Bonanza,  Jumper,  Sunset,  Columbia  and  Eureka 
claims  and  200  acres  of  timber  land,  located  in  Sec.  16,  T.  3  S.,  R.  17  E., 
about  eight  miles  southeast  of  Coulterville  on  Indian  Gulch,  which 
opens  into  North  Fork  Merced  River.  Owner,  Frank  J.  Bruschi, 
Coulterville. 

The  topography  in  this  area  is  rugged,  the  elevation  at  the  mine  being 
2300  feet.  There  is  plenty  of  water  from  springs,  mine  and  in  the 
gulch. 

There  are  three  veins  which  average  4  feet  in  width  between  a 
porphyry  footwall  and  slate  hanging  wall.  They  strike  northwest  and 
dip  40°  SE.  The  Quail  Mine  has  been  worked  intermittently  over  a 
long  period  of  years  by  the  owner  and  various  lessees.  It  was  equipped 
with  a  10-stamp  mill,  but  this  was  destroyed  by  fire  in  1917.  In  the 
latter  part  of  1919  it  was  being  developed  by  M.  A.  Elftman,  who  was 
operating  a  Gibson  mill. 

The  workings  consist  of  a  tunnel  about  1000  feet  long,  one  shaft 
150  feet  deep,  another  incline  shaft  55  feet  in  depth  and  several  stopes 
and  raises.  A  total  depth  of  700  feet  has  been  reached  in  the  work- 
ings and  there  is  said  to  be  30  inches  of  $14  ore  on  that  level.  It  is  idle 
at  present. 

Queen  Specimen  Mine.  A  'Grant'  property  situated  in  Sec.  8,  T.  4  S., 
R.  17  E.,  about  one  mile  northwest  of  the  Pine  Tree  and  Josephine 
mines.  The  elevation  is  1423  feet.  The  vein  strikes  northwest  and 
dips  northeast. 

This  mine  was  worked  a  little  in  1925  by  Wm.  Deaner  and  others 
who  had  it  under  lease.  About  500  tons  of  ore  was  milled.  It  is 
included  in  the  lease  covering  the  Josephine  and  Pine  Tree  mines 
recently  granted  to  the  Vallecito  Mining  Company.     Idle  at  present. 

Recorder  Mine  consists  of  the  Recorder,  Rex  and  Cherry  Tree  claims, 
located  in  the  Colorado  district  in  Sec.  20,  T.  4  S.,  R.  18  E.  Owner, 
Robert  MacLean,  Mariposa.  Elevation,  2400  feet;  surface  rough  with 
some  timber.  There  is  plenty  of  water  from  springs  and  from  the 
mine.  There  is  a  quartz  vein  averaging  1  foot  in  width,  between 
porphyry  walls,  which  is  worked  intermittently  as  a  pocket  and  placer 
mine.  The  vein  strikes  north  and  dips  about  70°  E.  It  is  developed  by 
an  adit  level  and  several  hundred  feet  of  drifts.     (See  Rex  Mine,  also.) 
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Bed  Bank  Mine.  One  of  the  several  properties  above  the  north 
bank  of  Merced  River  northwest  of  Bagby.  The  Red  Bank  is  in  Sec. 
36,  T.  3  S.,  R.  16  E.  Country  rock  is  slate,  mariposite  and  serpentine. 
The  property  is  patented  and  consists  of  the  Merced  Placer,  Stevenson, 
Daisy,  Jubilee,  Syndicate  lode  and  Coolgardie  placer  claim,  com- 
prising 165  acres,  90  acres  placer  and  75  acres  lode.  The  owner  is 
Percy  L.  Pettigrew,  1227  Flood  Building,  San  Francisco.  It  has  been 
idle  for  a  long  time. 

Bed  Bank  Prospect  is  a  pocket  mine  on  the  Mariposa  Grant  at  Mt. 
Bullion.  It  is  under  lease  to  and  is  worked  by  Louis  Marre  of  Mt. 
Bullion. 

Bed  Cloud  Mine.  This  is  an  old  mine  said  to  have  had  a  production 
record  of  $1,500,000.  It  has  not  been  worked  for  thirty  years.  It  is 
located  in  Sec.  22,  T.  2  S.,  R.  17  E.,  about  nine  miles  east  of  Coulter- 
ville.  The  last  known  owner  is  Mrs.  Emma  McDiarmid  of  Coulterville. 
There  is  one  vein  from  1  to  3  feet  in  width  between  slate  walls ;  strike 
east  and  dip  60°  N.    It  has  an  incline  shaft  and  500  feet  of  drifts.    Idle. 

Bed  Oak  Mine  is  a  single  claim,  situated  in  Sec.  35,  T.  3  S.,  R  16  E., 
two  miles  in  an  air-line  west  of  Bagby.  Elevation,  2000  feet.  The  loca- 
tion, which  has  been  held  by  the  present  owner,  J.  E.  Taylor  of  Bagby, 
for  the  past  four  years,  is  based  on  an  early-day  discovery.  There  is 
a  quartz  vein  2  to  3  feet  wide,  on  which  pan  tests  show  good  free  gold 
prospects.  It  is  developed  by  an  open  cut  and  tunnel  35  feet  in  length. 
There  is  a  little  timber  on  the  claim  and  plenty  of  water  from  springs. 
Equipped  only  with  hand  tools,  the  owner  working  alone. 

Bevel  Mine  consists  of  one  claim  located  at  Sweetwater  in  Sec.  28, 
T.  4  S.,  R.  19  E.  There  are  several  veins  about  2  feet  in  width,  with 
granite  walls.  They  strike  east-west  and  stand  nearly  vertical.  Devel- 
opment consists  of  a  shaft  150  feet  deep,  several  hundred  feet  of 
drifts  and  a  stope  800  feet  long  and  150  feet  high.  Idle  for  years  and 
the  workings  are  badly  caved. 

Bex  Mine  (Rumley).  (See  also  Recorder  Mine.)  The  Rex  claim  is  a 
relocation  made  in  1921  of  the  old  Rumley  and  is  a  pocket  mine. 
Owner,  Robert  MacLean,  Mariposa.  Occasional  pockets  have  been  taken 
out  from  the  Rumley  vein  through  a  52-foot  incline  shaft  and  drifts. 
The  vein  strikes  north  and  is  quite  flat,  dipping  30°  E.  It  varies  from 
4  inches  to  a  maximum  of  18  inches  in  width.  During  1927,  in  running 
a  crosscut  easterly  to  cut  this  vein  below  the  bottom  of  the  incline  shaft, 
MacLean  cut  another  flat  vein  which  does  not  outcrop,  varying  from 
2  inches  to  2  feet  in  width,  and  dipping  in  the  opposite  direction,  west ; 
or  this  may  be  the  Rumley  vein  broken  over.  In  March,  1928,  a  short 
drift  on  this  vein  ran  into  a  very  rich  streak  and  for  a  time  the  owner 
was  pounding  out  $200  a  day  with  a  hand  mortar. 

Boma  Mine  consists  of  one  patented  lode  claim  and  mill  site  contain- 
ing 25  acres,  located  in  Sec.  14,  T.  4  S.,  R.  18  E.,  adjacent  to  the  Yosem- 
ite  Valley  highway  and  about  two  miles  south  of  Briceburg.  Owners, 
M.  A.  and  Frank  H.  Harris,  Fifth  and  Brannan  streets,  San  Francisco. 
Elevation,  2700  feet ;  surface  rough  with  little  timber.  Water  is  avail- 
able in  Bear  Creek.    A  power  line  passes  within  a  few  hundred  feet. 
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There  is  one  vein,  about  2  feet  in  width,  Avliieh  strikes  east  and  dips 
60°  S.  Developed  by  a  tunnel,  1000  feet  lonof.  The  mine  has  not  been 
worked  for  many  years. 

Bose  Mine  comprises  two  claims  located  one  mile  east  of  Mt.  Bullion 
adjoining  the  King  IMidas  JMine  on  the  southeast.  Thej^  contain  the 
extension  of  the  gold-bearing  talcose  ledges  found  on  the  former.  Rose 
Mine  claims  are  under  lease  to  J.  W.  Stennett  of  Mariposa,  and  asso- 
ciates R.  E.  Silvear,  Mariposa,  and  George  Humes  of  Watsonville. 
The  formations  and  character  of  the  ore  here  are  essentially  the  same 
as  described  under  King  Midas  Mine.  An  incline  shaft  wdth  gas  engine 
hoist,  which  had  reached  a  depth  of  50  feet  at  the  time  of  visit,  is 
being  put  down  on  one  of  the  talc  veins.  There  is  no  milling  equip- 
ment as  yet.  It  is  the  intention  of  the  owners  to  sink  at  least  300  feet. 
TSvo  men  are  working. 
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Rutherford  and  Cranberry  Group.  The  Rutherford  and  adjoining 
Cranberry  Mine  and  mill  site  were  patented  in  1874  a  few  years  after 
their  discovery.  Other  claims  have  been  consolidated  wath  these  and 
the  group  now^  comprises  eight  claims  and  mill  site  with  a  water 
right  on  the  Merced  River  for  1500  inches  of  water.  Owner,  F.  E. 
Bass,  2801  Union  street,  San  Francisco.  Some  production  was  made 
during  the  80 's  from  shallow  workings,  tlie  ore  being  worked  in  an 
arrastra.  There  has  been  little  or  no  work  for  the  past  25  years,  but 
in  September,  1927,  a  lease  was  given  to  R.  A.  Fredericks,  of  El 
Portal,  who  has  started  drifting  on  the  Rutherford  vein. 

The  property  is  situated  in  Sees.  15  and  22,  T.  3  S.,  R.  19  E.,  the 
claims  extending  from  IMerced  River  northward  toward  the  top  of  the 
rugged  river  canj^on,  tlie  elevation  ranging  from  1560'  to  2650'.  Yosem- 
ite  Valley  Railroad  crosses  the  lower  end  of  the  property,  the  station 
at  Incline  being  within  200  yards.  Yosemite  Valley  highway  is  on  the 
op])Osite  side  of  the  river.  San  Joaquin  Light  and  Power  Company's 
lines  also  cross  the  property.     There  is  some  oak  and  bull  pine. 

The  country  rock  is  granite,  intruded  by  dikes  of  fine-grained  diorite 
and  accompanying  gold-bearing  quartz  veins.  Four  veins  have  been 
proven  mineralized  and  five  others  have  not  been  prospected.  The 
principal  vein  is  1  to  5  feet  in  width  and  carries  free  gold  with  some 
pyrite,  arsenopyrite  and  a  little  galena.  The  foot  and  hanging  walls 
may  be  either  granite  or  diorite.  They  are  firm  and  stand  well.  The 
strike  is  in  general  north-south  and  dip  70°  to  80°  E.,  but  both  strike 
and  di])  of  the  different  veins  and  cross-veins  may  vary  considerabh^ 
The  main  vein  has  been  proven  on  the  surface  for  several  hundred  feet 
and  several  ore  shoots  have  been  mined,  one  of  which  is  stated  to  have 
milled  $20  per  ton.  The  greatest  depth  reached  is  120',  by  shaft ; 
there  are  also  tunnels  400',  800'  and  100'  in  length,  with  a  little  drifting 
and  other  underground  workings.  There  is  no  equipment.  The 
Original  and  Hite  mines  are  the  nearest  developed  properties,  the  dis- 
tance to  the  latter  being  less  than  a  mile. 

Buth  Pierce  Mine  (Grimshaw).  The  Ruth  Pierce  was  one  of  the 
four  quartz  mines,  producing  at  the  time  the  last  previous  report  on 
Mariposa  County  was  prepared  (1920).  The  property  consists  of  two 
claims  on  patented  agricultural  land,  situated  in  Sec.  13,  T.  5  S.,  R. 
16  E.,  four  miles  by  road  east  of  Hornitos.     Owner,  Tennessee  Mining 
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Company,  c/o  H.  Ward  Dawson,  838  Market  street,  San  Francisco; 
formerly  known  as  Hornitos  Gold  Mming  Company,  who  took  over  the 
mine  in  1916.  It  is  one  of  the  better  known  mines  of  the  county  and 
is  developed  hy  a  shaft  600  feet  deep  with  six  levels.  The  first  level 
has  been  drifted  350  feet,  the  second  640  feet,  the  third  600  feet,  the 
fourth  305  feet,  the  fifth  1100  feet  and  the  sixth  800  feet.  When  last 
active,  one  shift  per  day  was  working  and  350  to  400  tons  of  ore, 
averaging  $9  a  ton,  was  milled  i)er  month.  Tailings  are  said  to  run 
$2.50  a  ton  and  about  $20,000  worth  are  imi)ounded.  There  are  three 
quartz  veins,  4  to  5  feet  in  width  between  slate  and  diorite  walls.  Their 
general  strike  is  east-west  and  dip  ^d°  N. 

The  property  was  equipped  with  a  complete  10-stamp  mill,  1050-lb. 
stamps,  plates  and  Frue  vanners.  Electric  ])ower  was  furnished  by 
the  San  Joaquin  Light  and  Power  Company  for  operating  the  mill, 
compressor  and  mine  hoist.  Operations  have  been  intermittent  in 
recent  years.  In  1927  the  mill  and  some  other  surface  equipment  was 
destroyed  by  fire.  Repairs  are  under  wa}^  at  present,  a  new  gallows 
frame  having  just  been  completed. 

San  Domingo  Mine  (Buffalo)  consists  of  one  full  claim,  which  has 
been  recently  patented.  Owned  by  W:  S.  Zeller,  949  Excelsior  avenue, 
Oakland.  The  mine  is  located  in  the  Colorado  district,  in  Sec.  13,  T. 
4  S.,  R.  18  E.,  eight  miles  northeast  of  Mariposa.  The  elevation  is 
3000  feet,  and  topography  rough.  There  is  some  timber,  but  water 
is  scarce.  A  vein  of  free-milling  quartz,  averaging  2  feet  in  width, 
strikes  northwest  and  dips  50°  NE.,  between  a  slate  footwall  and 
granite  hanging  wall.  It  is  opened  up  by  a  few  hundred  feet  of  tunnel, 
with  some  raises  and  winzes.     Idle. 

Schoolhouse  Mine  consists  of  one  patented  claim,  owned  by  Mrs. 
Carmela  Maschio,  located  on  the  patented  Maschio  ranch  land  in  Hunter 
Valley.  The  mine  is  in  Sec.  10,  T.  4  S.,  R.  16  E.,  about  12  miles  north 
of  Hornitos,  or  six  miles  b}^  trail  from  Bagby.  It  is  opened  up  by  an 
incline  shaft  and  there  has  been  some  drifting  on  the  vein.  It  is 
equipped  with  a  2-stamp  mill  with  concentrator,  operated  by  a  gas 
engine,  a  hoist  with  20-h.p.  engine,  blacksmith  shop,  etc.  About  1916 
Milton  Sutherland  was  operating  it  under  lease  but  a  disagreement 
arose  and  it  was  closed  down.  Mr.  Sutherland  again  opened  up  the 
mine  in  1923  and  took  out  some  extremely  rich  free  gold  ore  which  he 
had  exposed  on  two  levels.  The  vein  is  dark,  free-milling  quartz  which 
lies  between  porphyry  walls.    There  has  been  little  doing  since  1923. 

Schroedej'  Group  consists  of  four  lode  claims  and  one  placer  claim, 
a  total  of  100  acres,  owned  by  J.  A.  and  C.  J.  Schroeder  of  Mariposa, 
P.  W.  Judkins  and  C.  II.  Weston.  The  property  is  in  the  Colorado 
district  in  Sec.  16,  T.  4  S.,  R.  18  E.,  two  miles  by  trail  south  of  Saxon 
Creek  station  on  the  Yosemite  Valley  Railroad. 

Elevation,  2500  feet ;  topography  rough  and  well  timbered,  but  with 
little  water  available  except  in  winter.  There  are  several  veins,  vary- 
ing from  a  few  inches  to  3  feet  in  width,  with  a  i)orphyry  footwall  and 
slate  on  the  hanging  wall.  Their  general  strike  is  north  and  dip  80° 
E.  There  is  a  nearly  flat  blanket  vein,  which  cuts  the  other  veins.  The 
mine  is  usually  worked  some  each  winter  through  an  open  cut  over 
400  feet  long  and  60  feet  deep,  and  several  hundred  feet  of  drifts,  the 
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material  being  worked  down  to  the  blanket  vein.  Equipment  consists 
of  a  5-ft.  Huntington  mill,  run  by  a  Knight  Avater  wheel,  track,  cars, 
blacl^mith  shop  and  boarding  house. 

Sehastopol  Mine  comprises  one  claim  situated  in  Sec.  32,  T.  5  S., 
R.  19  E.,  about  1^  miles  southwest  of  Bootjack.  Formerly  owned  by 
L.  L.  Hart  of  Mariposa,  but  recently  purchased  by  Belle  McCord 
Roberts,  Long  Beach,  California.  There  is  a  strong  quartz  vein  on  the 
claim,  which  has  been  prospected  both  on  the  surface  and  by  tunnels. 
The  vein  is  in  the  contact  zone  between  slate  and  the  granite  intrusion 
which  extends  on  to  Raymond  and  forms  a  part  of  the  Sierra  batholith. 
Samples  from  the  Sebastopol  Mine  are  reported  as  follows  by  Techow 
and  Davis  of  Sacramento  : 

North  face  of  vein  in  tunnel  100'  from  portal  5'  wide : Gold  $3   29 

Streak  of  quartz  on  footwall  north  face  of  vein  in  tunnel Gold  2   45 

South  face  of  vein  in  tunnel,  5'  wide Gold  2  07 

Streak  of  quartz  in  south  face  in  tunnel __ Gold  1   65 

Picked  sample  quartz  in  tunnel Gold  5   60 

Quartz  vein  2'  wide  near  granite  contact Gold  3  72 

Shallow  cut  on  surface  80'  above  tunnel Gold  2  06 

Sierra  Rica  Mine  consists  of  the  Sierra  Rica,  King  Solomon  and 
King  Solomon  mill  site,  patented  claims  and  the  Barbara  and  Muriel 
unpatented  claims.  The  property  is  situated  in  Sec.  14,  T.  4  S.,  R.  18 
B.,  about  2  miles  south  of  Briceburg,  on  the  Yosemite  Valley  highway. 
Owner,  J.  M.  Graham  and  Amelia  Wilson,  256  North  Sixth  street, 
San  Jose.  The  elevation  is  2800  feet,  with  rugged  surface.  Timber  is 
scarce,  but  water  can  be  obtained  from  Bear  Creek  and  from  springs. 

There  is  one  vein,  averaging  4  feet  in  width  on  the  contact  between 
a  porphyry  footwall  and  slate  hanging  wall.  Its  strike  is  northeast  and 
dip  70°  SE.  On  the  Sierra  Rica  there  is  a  450-foot  tunnel  and  a  125- 
foot  raise :  on  the  King  Solomon  a  70-foot  tunnel  and  a  60-foot  raise, 
with  some  drifts  on  both.  A  little  prospecting  and  drifting  was  done 
in  1919  but  the  property  has  not  been  worked  to  any  extent  recently. 
An  electric  power  line  crosses  the  claims  and  there  is  some  equipment, 
including  a  4-stamp  mill,  ore  cars,  blacksmith  shop,  boarding  house  and 
dwelling.  There  is  about  100  tons  of  ore  on  the  dump,  assaying  up 
to  $50  a  ton.  Reported  to  have  had  an  early  production  record  of 
$300,000. 

Silver  Bar  Mine.     (See  under  Silver.) 

Silver  Lead  Mine.  The  old  Honeycomb,  St.  Gabriel  and  Silver  Lead 
lode  claims  which  were  first  located  in  the  60 's  were  bonded  in  1914  by 
W.  A.  Bradley  and  associates  of  Carson  City,  Nevada,  under  the  name 
Mariposa  Mining  and  Milling  Company.  This  company  put  on  a  5- 
stamp  mill  with  850-lb.  stamps,  plates  and  two  concentrators  run  by 
electric  power  supplied  by  the  San  Joaquin  Light  and  Power  Company ; 
also  a  compressor  with  75-h.p.  motor,  air  hoist,  pumps,  blacksmith  shop 
and  other  equipment.  They  operated  for  about  three  years,  and  then 
shut  down  for  two  years.  There  is  one  quartz  vein  carrying  free  gold 
and  sulphides  in  diorite  country  rock.  It  averages  1  foot  in  width, 
strikes  northwest  and  dips  42°  NE. ;  proved  on  the  surface  for  3000 
feet.  The  vein  is  opened  by  a  shaft  250  feet  deep  with  two  levels  and 
about  500  feet  of  drifts. 

The  property  is  in  Sec.  34,  T,  4  S.,  R.  16  E.,  in  an  area  of  rolling 
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hills  about  five  miles  northeast  of  Hornitos.    Elevation  1200  feet.    No 
timber.    Water  is  obtained  from  the  mine  and  a  spring. 

In  1919  the  property  was  again  unwatered,  preparatory  to  starting 
operations.  It  v^^as  active  in  1920.  The  last  operations  were  carried 
on  under  the  name  Simpson  Mining  Company ,  W.  A.  Bradley,  super- 
intendent. This  company  quit  in  1922,  and*since  then  all  machinery 
has  been  removed  and  the  property  has  remained  idle. 

Spencer  Mine.  This  mine  comprises  a  single  patented  claim,  located 
in  Sec.  29,  T.  4  S.,  R.  18  E.,  in  the  Whitlock  district,  about  seven  miles 
northwest  of  Mariposa.  It  is  owned  by  Ada  I.  Harris,  c/o  A.  E.  Dart, 
1728  Broad  street,  San  Luis  Obispo.  Dart  has  been  working  the 
property  during  1927. 

The  elevation  is  2500  feet;  topography  rough,  with  plenty  of  timber 
for  mining.    Water  is  obtained  from  the  mine  and  Whitlock  Creek. 

There  is  a  quartz  vein  averaging  5  feet  in  width,  which  strikes  north- 
west and  dips  80°  NE.  The  footwall  is  diorite  and  the  hanging  wall  is 
slate.  The  vein  is  developed  by  a  150-foot  crosscut,  a  50-foot  winze  and 
a  stope  350  feet  long  by  150  feet  high.  Equipped  with  track,  cars, 
pump,  blacksmith  shop  and  cabin.  There  is  no  mill,  but  the  Austin 
group  10-stamp  mill  is  located  only  a  short  distance  away. 

Spread  Eagle  Group  comprises  five  claims  and  a  fraction,  the  Spread 
Eagle,  Empire,  Miners  Hope,  Mohawk,  Monarch  and  Tollgate  Frac- 
tion, located  in  Sees.  29  and  32,  T.  4  S.,  R.  18  E.,  in  the  Whitlock 
district,  about  six  miles  by  road  north  of  Mariposa.  These  claims  have 
been  held  by  various  owners  in  the  past  as  separate  mines.  More 
recently  they  have  been  owned  by  Nick  MuUin  of  Mariposa.  In  1927 
Mullin  sold  the  group  to  Belle  McCord  Roberts  of  Long  Beach,  Cali- 
fornia, the  present  owner.  Intermittent  work  has  been  carried  on 
here  over  a  long  period.  The  most  recent  activity,  aside  from  assess- 
ment work,  was  in  1918,  the  ore  at  that  time  being  milled  in  the  Austin 
mill,  IJ  miles  distant. 

The  formations  in  the  Whitlock  district  are  slate  and  greenstone. 
Most  of  the  veins  occur  in  the  greenstone,  but  in  some  of  them  slate 
forms  one  wall.  There  are  several  veins  on  the  Spread  Eagle  Group, 
varying  from  2  to  6  feet  in  width.  Those  on  the  contact  of  slate  dip 
to  the  east,  while  those  in  the  greenstone  stand  nearly  vertical.  There 
has  been  a  large  amount  of  work  done  on  this  property,  but  most  of  the 
old  workings  are  inaccessible.  On  the  Spread  Eagle  there  was  a  210-ft. 
shaft  with  two  levels  and  nearly  1000  feet  of  drifts  on  the  vein.  The 
Spread  Eagle  adit  level  follows  a  vein  for  1000  feet,  but  does  not  reach 
a  depth  of  over  100  feet  from  the  surface.  The  Miners  Hope  tunnel  is 
50  feet  below  the  Spread  Eagle.  It  intersects  a  3  to  6  foot  flat  vein 
dipping  east,  which  has  been  drifted  some  distance. 

Equipment  on  the  property  includes  a  5-stamp  mill  with  plate,  air 
compressor  and  gas  engine,  all  in  fair  condition.  Water  is  available 
from  a  creek  and  springs,  and  electric  power  is  within  three  miles. 
The  following  are  assays  of  samples  reported  by  Techow  and  Davis, 
Sacramento : 

Vein  exposed  by  placer  workings Gold   $5   75  a  ton 

North  drift  Miners  Hope  tunnel  vein,  4  feet Gold     4   86  a  ton 

Miners  Hope  tunnel,  north  face  3  feet Gold     8  24  a  ton 

Spread  Eagle  tunnel  18"  quartz  on  hanging  wall Gold     7  20  a  ton 
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Stockton  Creek  Mine  is  another  of  the  'Mariposa  Grant'  prospects, 
situated  in  Sec.  24,  T.  5  S.,  R.  18  E.,  one-half  mile  east  of  Mariposa. 
There  are  two  veins  of  free-milling-  quartz,  each  about  2^  feet  in 
maximum  width.  The  country  rock  is  diabase.  The  main  vein  strikes 
east  and  dips  45°  S.  and  is  probably  an  extension  of  the  Mariposa  vein, 
worked  in  the  Mariposa  ,Mine.  Workings  consist  of  an  incline  shaft 
135  feet  deep,  with  two  levels,  the  upper  drifted  250  feet  and  the 
lower  level  300  feet ;  one  stope  about  100  feet  long  by  70  feet  high  and 
3  feet  wide.  The  discovery  was  made  in  the  50 's.  Subsequent  to  early 
operations,  it  was  worked  a  little  by  lessees  at  intervals  between  1900 
and  1915,  the  total  output  during  this  latter  period  being  592  tons, 
which  averaged  $19  a  ton  in  value.  All  equipment  has  been  removed, 
and  it  has  now  been  idle  for  over  ten  years. 

Sweetwater  Mine.  This  property  is  located  at  Sweetwater,  in  Sees. 
17  and  20,  T.  4  S.,  R.  19  E.,  and  comprises  ten  lode  claims.  Owned  by 
C.  A.  McCartney,  Jerseydale.  It  is  an  old  property  and  has  been 
worked  at  intervals  for  many  years.  In  1919  it  was  under  bond  to 
Dominican  Mining  Syndicate,  Inc.;  H.  L.  Schultz,  president,  and  W. 
J.  Minville,  secretary,  Coalinga,  and  the  10-stamp  mill  was  being  over^ 
hauled,  preparatory  to  beginning  operations. 

There  is  a  quartz  vein,  which  swells  and  pinches,  but  averages  about 
2^  feet  in  width,  in  granite.  It  strikes  northwest  and  dips  45°  SW. 
A  slate  formation  occurs  just  north  and  west  of  the  mine. 

The  elevation  is  3800  feet.  The  topography  is  rugged  and  the  sur- 
face well  timbered.  Water  is  piped  from  the  head  of  Sweetwater 
Creek. 

The  mine  is  developed  by  an  incline  shaft,  170  feet  deep,  with  a  level 
at  123  feet.  There  are  1200  feet  of  drifts,  a  crosscut  of  600  feet  and 
several  raises  and  stopes.  Besides  the  mill,  there  is  an  assay  office, 
blacksmith  shop,  boarding  house,  bunkhouse  and  other  buildings.     Idle. 

In  March,  1928,  McCartney  rei)orted  that  he  had  sold  the  mine  to 
Frank  Zichosch  and  associates  of  San  Francisco,  and  that  the  new 
owners  expected  to  start  work  at  once. 

Trahucco  Mi)ie  comprises  80  acres  of  patented  land  situated  in  the 
Colorado  district  and  reached  by  a  one-mile  trail  from  the  new  Yosemite 
highway.  Briceburg  is  the  nearest  town.  This  property  was  recently 
purchased  by  Belle  McCord  Roberts,  Long  Beach,  California,  from 
Peter  Trabucco,  whose  family  owned  it  for  many  years.  The  property 
was  not  visited.  According  to  a  report  made  for  the  present  owner  by 
Walter  Techow  of  Sacramento,  a  quartz  vein  averaging  5  feet  or 
more  in  width,  which  has  been  traced  for  more  than  a  mile,  passes 
through  the  property,  2000  feet  of  the  vein  being  within  this  ground. 
The  main  vein  is  on  the  contact  of  granite  and  slate.  It  dips  to  the 
east  and  is  intersected  by  a  number  of  cross  veins  coming  in  from  the 
granite  on  the  east,  the  latter  veins  dipping  to  the  south.  Most  of  the 
work  done  in  the  past  was  on  the  cross  veins  near  the  intersections 
where  high-grade  specimen  ore  occurred.  This  was  recovered  with 
mortar  and  pestle.  The  workings  are  all  shallow.  Water  and  timber 
are  found  on  the  property,  and  there  is  a  power  line  within  a  short 
distance. 
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Samples  taken  from  the  remains  of  old  dumps  assayed  as  follows : 

From  cross  vein  dump — 

No.    1    Gold   $6   58  a  ton 

No.    2    Gold      7   20  a  ton 

From  main  ledge  dump Gold     4   12  a  ton 

Turner  Group  comprises  three  claims,  which  ])arallel  the  Monte 
Christo  Group  in  Sec.  20,  T.  4  S.,  R.  20  E.,  about  four  miles  east  of 
Jerseydale.  The  vein  carries  free-milling  ore  with  occasionally  a  little 
galena.    It  is  being  developed  by  the  owner,  A.  E.  Turner  of  Jerseydale. 

Tyro  Mine  (Rittenhoffer)  consists  of  one  patented  claim,  located  in 
Sees.  9  and  10,  T.  3  S.,  R.  16  E.,  about  four  miles  north  of  Coulterville. 
It  is  owned  by  A.  M.  Easton,  225  Mills  Building,  San  Francisco.  The 
elevation  is  2300  feet,  and  the  country  rugged,  with  very  little  timber 
or  water.  There  is  one  vein,  2  feet  in  width,  between  slate  walls.  It 
strikes  northwest  and  dips  60°  NE.  The  mine  is  developed  by  a  700- 
foot  shaft,  with  six  levels,  1400  feet  of  drifts  and  several  raises  and 
stopes.  It  has  not  been  worked  for  many  years.  An  old  10-stamp  mill 
and  other  equipment  formerly  on  it  has  been  removed. 

Uncle  Jim  Gold  Mine  comprises  the  Uncle  Jim  Group  of  eight 
claims,  including  placer  and  quartz,  and  the  adjoining  West  Point 
Group  of  four  placer  and  quartz  claims.  Owner,  Wm.  H.  Rykert,  778 
Ruthupham  avenue.  Rose  Hill  Station,  Los  Angeles ;  mine  address, 
Clearing  House.  These  holdings  are  situated  at  the  junction  of  the 
South  Pork  with  Merced  River.  The  placer  ground  was  first  worked 
in  the  early  days.  Indian  White  Water  Springs  and  the  South  Pork 
of  Merced  River  would  furnish  water  for  hydraulicking  and  sluicing. 
Old  ditches  on  the  property  are  in  bad  shape,  and  only  a  little  hand 
work  is  being  done.  The  concrete  bridge  over  the  South  Pork  on  the 
new  Yosemite  highway  crosses  the  claims.  The  State  Highway  Com- 
mission maintained  a  large  construction  camp  on  the  property  during 
the  building  of  the  highway  and  bridge,  which  delayed  development 
operations  for  the  past  three  years. 

Virginia  Mine  (Virginia-Belmont).  This  is  one  of  the  more 
important  Mother  Lode  mines  of  Mariposa  County  that  has  been  pro- 
ductive in  recent  years.  It  was  formerly  owned,  and  operated  from 
1912  to  1919,  by  the  White  Giolch  Mining  Company,  now  defunct. 
Their  successor,  the  Virginia-Belmont  Mining  Company,  314  Kohl 
Building,  San  Prancisco,  which  was  incorporated  in  Nevada  in  1920, 
acquired  the  property  and  operations  were  continued  steadily  until 
1923,  when  this  company  closed  the  mine  down.  It  remained  idle  until 
late  in  1927,  when  it  was  taken  over  by  Nevada  Hills  Minting  Company, 
Reorganized,  a  well-established  operating  company ;  address,  208  Reno 
National  Bank  Building,  Reno,  Nevada ;  branch  office,  321  Grant 
avenue,  San  Prancisco;  H.  G.  Humphrey,  president;  H.  Z.  Peters, 
secretary -treasurer. 

The  Virginia  Mine  comprises  five  patented  claims,  the  Virginia, 
Virginia  No.  2,  Piedmont,  Claremont,  and  August  Belmont,  having  a 
total  area  of  100  acres ;  also  the  Coe  Gulch  placer  claim.  The  property 
.  is  in  Sees.  13  and  14,  T.  3  S.,  R.  16  E.,  three  miles  south  of  Coulterville, 
or  eight  miles  by  road  north  of  Bagby,  the  nearest  railroad  station. 
The  road  from  Bagby  to  Coulterville  passes  the  property. 


120  REPORT  OF  STATE  MINERALOGIST 

The  vein  in  the  Virginia  varies  in  width  from  a  narrow  seam  to  a 
wide  ledge,  often  swelling  into  lenses.  It  strikes  a  little  west  of  north 
and  dips  65°  easterly,  following  the  contact  of  serpentine  on  the  foot- 
wall  and  diabase  on  the  hanging  wall. 

There  is  a  1000-ft.  shaft  Avith  adit  level,  over  6000  feet  of  drifts,  with 
numerous  crosscuts,  raises,  winzes  and  many  stopes.  One  ore  shoot  is  said 
to  have  been  continuous  from  the  surface  to  the  lowest  level  (683  feet 
vertical)  and  a  winze  from  this  level,  in  the  shoot,  100  feet  deep  showed 
ore  averaging  $25  a  ton  in  gold,  with  a  little  silver.  The  average  value 
of  all  ore  milled  in  1918  was  $17.50  a  ton.  Compared  with  many  other 
Mother  Lode  mines,  the  deepest  workings  here  are  very  shallow  and  the 
vein  has  been  developed  for  only  a  small  portion  of  its  length. 

The  mine  is  completely  equipped  with  a  10-stamp  mill  (1080-lb. 
stamps),  Blake  rock-crusher.  Challenge  feeders,  two  plates  4  by  16  feet, 
two  concentrators,  S^-ft.  Hardinge  mill,  and  a  third  plate.  Tailings 
from  the  concentrators  were  reground  in  the  Hardinge  mill  and  then 
passed  over  the  last  plate.  The  mill  and  mine  are  equipped  for  opera- 
tion with  electric  power.  There  is  a  50-h.p.  Ingersoll-Rand  compressor, 
No.  5  I.-R.  drill  sharpener,  air-drills,  cars,  track,  pumps,  a  blacksmith 
shop,  office,  boarding  house,  residences,  etc. 

The  new  owners  put  a  crew  at  work  in  the  latter  part  of  November, 
1927,^  and  began  overhauling  the  mill  and  opening  up  the  upper  levels, 
preparatory  to  complete  unwatering  of  the  mine.  A  good  tonnage  of 
milling  ore  is  reported  exposed  in  the  upper  workings  and  the  mill  will 
probably  be  started  before  the  mine  is  entirely  free  from  water.  Opera- 
tions are  under  the  direction  of  Mr.  R.  K.  Brown,  mine  superintendent. 

Washington-Buena  Vista  Group.  This  group  comprises  five  claims: 
Buena  Vista  (Busch),  Washington,  Phoenix,  Lucky  Lindy  and  Charles, 
located  in  Sec.  21,  T.  4  S.,  R.  18  E.,  in  the  Colorado  district.  Owned 
by  Belle  McCord  Roberts,  Long  Beach,  California.  Most  of  these 
claims  have  not  been  worked  for  many  years.  Some  mining  equipment 
was  put  on  them  by  former  owners  as  late  as  1919,  but  no  production 
was  made.  The  elevation  is  3000  feet.  Water  can  be  obtained  from 
the  mine  and  springs.  An  old  shaft  on  the  Washington  claim  is  stand- 
ing full.  There  is  also  an  old  4-stamp  mill  here  and  steam  hoist  of 
little  value. 

A  strong  quartz  vein  coursing  a  little  north  of  west  can  be  traced  for 
a  mile  through  the  group.  Most  of  the  former  workings  on  it  are  on 
the  Washington  and  Buena  Vista  ground.  The  vein  is  from  2  to  7 
feet  in  width  between  slate  walls. 

The  following  are  the  results  of  assays  made  by  Techow  and  Davis 
of  Sacramento,  who  recently  examined  and  sampled  the  vein  for  the 
present  owner: 

Washington  claim,  shallow  shaft,  ore  2i  ft.  wide Gold  $32  96  a  ton 

Buena  Vista  tunnel,  7  ft.  of  ore Gold  8  24  a  ton 

Buena  Vista  tunnel,  7  ft.  of  ore Gold  12  36  a  ton 

Buena  Vista  tunnel,  6  ft.  of  ore Gold  10  40  a  ton 

Buena  Vista  dump,  old  shaft Gold  6  40  a  ton 

In  the  latter  part  of  1927  two  men  were  employed  and  an  old  tunnel, 
apparently  run  on  a  parallel  stringer  vein,  and  a  crosscut  to  the  main 

*  Reports  received  in  March,  1928,  after  the  above  was  written,  state  that  the 
mine  has  been  unwatered  to  the  500-ft.  level  and  some  excellent  orebodies  opened  up; 
that  the  mill  is  operating-,  and  that  21  men  are  employed. 
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vein  were  cleaned  out.  Where  intersected  by  this  crosscut  the  vein 
showed  5  to  6  feet  of  milling-grade  ore,  and  a  drift  along  the  vein  for 
20  feet  showed  no  marked  change.  The  work  of  cleaning  out  the  tunnel 
beyond  the  crosscut  was  then  begun  and  it  was  reopened  for  a  distance 
of  about  100  feet  beyond  the  first  crosscut,  where  it  was  turned  south- 
easterly to  the  vein  and  another  westerly  drift  on  the  vein  started. 
This  drift  showed  increasing  values  and  at  a  distance  of  20  feet  a 
sample  showed  several  hundred  dollars  a  ton  in  free  gold  and  the  vein 
fully  eight  feet  in  width.  The  last  few  feet  driven  in  March,  1928, 
exposed  a  face  liberally  sprinkled  with  visible  free  gold.  Grab  samples 
and  pannings  indicated  values  up  to  several  thousand  dollars  a  ton. 
As  rich  ore  is  said  to  have  been  found  in  an  old  abandoned  shaft  200 
feet  distant,  it  is  possible  that  this  discovery  is  on  one  end  of  a  rich 
ore  shoot  of  considerable  size. 

Electric  power  is  available  within  a  few  miles. 

Washington  No.  2  Mine  is  an  old  property  that  has  not  been  worked 
for  many  years.  It  consists  of  three  patented  claims,  the  Washington, 
Josephine  and  Jenny  Lind,  totaling  40  acres,  and  situated  in  Sees.  4 
and  5,  T.  5  N.,  R.  16  E.,  about  five  miles  north  of  Hornitos.  It  is  said 
to  have  been  a  very  large  producer  in  the  early  days,  and  the  deepest 
mine  in  that  district,  when  operated.  There  is  an  incline  shaft,  1500 
feet  deep.  The  vein  strikes  north,  dips  65°  E.  between  slate  walls,  and 
is  stated  to  have  been  12  feet  wide.  It  is  owned  by  Mrs.  Emeline 
Parker  and  the  Mariposa  Land  Co.,  19  Bacon  Building,  Oakland, 
California. 

West  Point  Group.     (See  Uncle  Jim  Gold  Mine.) 

Whitlock  Group.  This  group  consists  of  three  claims,  patented  in 
1897,  the  Whitlock,  Alabama  and  Westward,  owned  by  Dr.  F.  E. 
Gallison  and  Lizzie  Sain,  2821  Cherry  street,  Berkeley;  total  area,  45 
acres.  They  are  located  in  the  Whitlock  district,  in  Sec.  32,  T.  4  S., 
R.  18  E.,  six  miles  northwest  of  Mariposa.  The  elevation  is  close  to 
3000  feet,  surface  quite  rugged  and  not  much  timber,  but  there  is 
sufficient  water  to  run  a  20-stamp  mill. 

Three  quartz  veins,  averaging  4  feet  in  width,  occur  in  greenstone 
country  rock.  Development  consists  of  a  900-foot  shaft  with  four 
levels,  about  3000  feet  of  drifts,  an  1800-foot  drain  tunnel  and 
other  workings.  The  mine  was  at  one  time  completely  equipped  with 
a  20-stamp  mill  and  considerable  ore  has  been  stoped.  Steam  power 
was  used,  and  with  wood  at  $4.25  a  cord  operations  would  not  pay,  and 
the  mine  was  shut  down  in  1899.  The  20-stamp  mill  and  all  equipment 
is  now  gone.  There  is  said  to  be  a  large  tonnage  of  $4  ore  still  in  the 
mine. 

Yellow  Metal  Mining  Company.  This  company  is  now  operating  the 
Yellow  Metal  group  of  four  unpatented  lode  claims,  formerly  known 
as  the  Live  Oak  Mine;  situated  in  Sec.  17,  T.  4  S.,  R.  18  E.,  in  the 
Colorado  district.  Address,  Yellow  Metal  Mining  Co.,  40th  and  Hollis 
streets,  Emeryville;  Richard  Jeffrey,  Briceburg,  California,  superin- 
tendent and  manager.  There  are  two  veins,  one  averaging  2  feet  and 
the  other  8  inches  in  width,  on  the  contact  between  a  greenstone  foot- 
wall  and  slate  hanging  wall.  The  strike  of  the  veins  is  north  and  their 
dip  45°  E.     The  ore  is  free-milling  quartz. 
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Development  consists  of  four  shallow  shafts,  a  200-foot  crosscut  and 
drifts  on  the  veins.  The  mine  has  been  recently  equipped  with  a  new 
2-stamp  Hendy  mill,  which  is  crushing  ore  from  the  2-foot  vein  that  is 
being  drifted  from  one  of  the  shafts.  The  milling  results  are  reported 
to  be  satisfactory. 

GOLD   (placer    mines) 

The  gold  placers  of  IMariposa  County  were  exceedingly  rich  and  the 
})lacer  diggings  swarmed  with  miners  in  the  days  when  the  length  of  a 
claim  on  many  of  the  gulches  was  the  distance  a  man  could  reach  with 
his  shovel.  The  great  majority  of  these  were  shallow  deposits  in 
l)resent-day  channels  and  bars ;  the  extensive  auriferous  Tertiary  and 
Cretaceous  channels  preserved  under  lava  flows  farther  north  along 
the  Avestern  slope  of  the  Sierras  not  being  developed  here ;  neither  are 
the  immense  banks  of  distributed  gold-bearing  gravels,  such  as  were 
hydraulicked  on  an  extensive  scale  farther  north,  found  in  Mariposa 
County.  There  has  been  no  extensive  development  of  water  supplies 
or  ditch  systems  constructed  in  this  area,  but  remnants  of  small  ditches 
can  still  be  seen  along  many  of  the  gulches.  Some  fairly  large  gravel 
deposits  are  found,  however,  in  Pleasant  Valley  north  of  Merced  Palls 
and  some  activity  was  noted  in  this  district  in  1927. 

Tacoma  Mining  Company.  George  W.  Tobin,  Box  95,  La  Grange, 
California,  and  associates  have  secured  a  lease  on  2600  acres  of  the 
Prouty  Ranch  in  Sees.  5  and  6,  T.  3  S.,  R.  15  E.,  known  as  the  New 
Year  Diggius.  Work  preparatory  to  hydraulicking  was  begun  in 
1927,  operating  under  the  name  of  Tacoma  Mining  Company. 

The  deposit  is  eight  miles  southeast  of  La  Grange  and  seven  miles 
northeast  of  Merced  Falls.  There  are  estimated  to  be  from  350,000  to 
400,000  cu.  yd.  of  gravel  available.  At  the  deepest  point  found  it  is 
47  feet  to  bedrock.  Most  of  the  gold  is  rather  fine  and  a  little  platinum 
occurs  with  it.  The  average  value  is  stated  to  be  from  75^  to  $1  a 
yard.  Quartz  seams  in  the  porphyry  have  been  worked  for  pockets  at 
times  in  the  past  and  a  number  of  small  pockets  taken  out. 

As  water  is  not  abundant,  the  company  first  proposed  to  build  a 
storage  reservoir  and  sluice  by  pumping  from  the  reservoir  to  a  total 
height  of  200  feet,  but  later  decided  to  do  away  with  pumping,  and 
bring  water  from  Browns  Creek  throvigh  a  pipe  line,  2500  feet  in 
length.  This  12-inch  wood-stave  pipe  was  being  installed  in  November, 
]927. 

Huelsdonk  Placer.  In  1926  W.  A.  Huelsdonk  operated  one  of  his 
Huelsdonk  concentrators  on  an  adjoining  gravel  deposit  and  recovered 
fine  gold  and  platinum.  The  gravel  was  sluiced  down  to  the  machine 
by  Avater  supplied  by  a  2-inch  pipe  line  and  pump. 
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IRON 

Iron  ore,  mainly  niagnotite,  has  been  found  as  tloat  and  in  small 
quantity  at  a  number  of  localities  in  the  county,  but  it  is  probable  that 
no  commercial  deposits  exist  here. 

Masses  occur  at  the  base  of  Mt.  Hoffman,  in  Yosemite  National  Park, 
and  small  quantities  have  been  found  on  Big-  Spring'  Hill,  three  miles 
east  of  Mariposa. 

Arthur  J.  Giles  of  Hornitos  has  submitted  samples  from  that 
vicinity  and  it  occurs  as  gossan  associated  with  the  copper  deposits  in 
the  southwestern  part  of  the  county. 

MANGANESE 

No  manganese  ore  was  produced  in  Mariposa  County  even  during  the 
late  World  War  period  when  this  ore  was  in  strong  demand,  but  several 
occurrences  have  been  noted.  It  has  been  found  at  Jasper  Point ;  in 
small  masses  in  Hunter  Valley ;  in  the  first  gulch  on  the  north  side  of 
Merced  River  west  of  the  Mountain  King  Mine,  and  in  small  amount 
with  jasper  in  Indian  Gulch  in  Sec.  23,  T.  3  S.,  R.  17  E.  Most  of 
these  deposits  are  of  doubtful  commercial  value  on  account  of  lack  of 
size,  uncertain  grade,  or  their  inaccessibility. 

PLATINUM 

Platinum  was  reported  discovered  in  1919  in  Devils  Gulch  on  claims 
located  in  Sees.  1  and  12,  T.  4  S.,  R.  19  E.,  five  miles  by  trail  from 
Jerseydale.  The  ore  was  said  to  assay  $90  a  ton  in  platinum,  $44  in 
gold  and  to  carry  small  amounts  of  cobalt,  nickel  and  tin. 

It  is  also  reported  to  occur  on  a  claim  of  the  Little  Wonder  Mining- 
Company  in  the  same  district. 

These  supposed  occurrences  have  not  been  confirmed  by  the  Division 
of  Mines  and  ]\Iining. 

QUICKSILVER 

Cinnabar  occurs  in  small  quantity  associated  with  gold  quartz  in  a 
6-inch  ledge  on  Merced  River,  near  Coulterville,  but  it  is  not  in  suffi- 
cient quantity  to  be  of  value  as  a  source  of  quicksilver. 

SILVER 

Silver  Bar  Mine  (Silver  Mine;  also  Bryan  Mine).  Property  con- 
sists of  four  claims,  the  Silver  Bar  No.  1,  2,  3  and  4,  owned  by  Susan 
McNally,  Mariposa.  The  mine  is  in  Sec.  15,  T.  6  S.,  R.  19  E.,  about 
three  miles  south  of  Bootjack  and  six  miles  by  road  southeast  of 
Mariposa. 

A.  D.  Lane  et  al.,  Mariposa,  took  the  mine  under  lease  and  bond  in 
August,  1927,  since  which  time  they  have  started  development,  carried 
on  metallurgical  tests  and  begun  reconstruction  of  the  mill  on  a  new 
site  near  the  shaft. 

The  deposit  is  a  fissure  vein  in  granite,  with  a  maximum  width  of  15 
feet  at  the  east  end  of  the  claims.  It  strikes  nearly  due  east  and  dips 
70°  N.  Sug"ar  quartz  occurs  in  the  upper  portion  of  the  vein.  The  ore 
carries  an  average  of  $5  in  gold  and  20  oz.  of  silver,  mainly  in  the 
form  of  argentite  and  various  antimonial  and  arsenical  silver  sulphide 
minerals.     In  places  it  is  heavily  mineralized. 
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Development  consists  of  a  230-ft.  shaft  with  two  levels.  On  the 
1.00-ft.  level  there  are  drifts  160'  east  and  65'  west;  on  the  200-ft. 
level  drifts  60'  east  and  60'  west. 

The  old  mill  contained  a  6-foot  Marathon  mill,  5-foot  Huntington 
mill  and  two  concentrating  tables,  all  driven  by  a  40-h.p.  Union  gas 
engine.  Former  operators  failed  to  save  the  values  in  the  ore  with  this 
equipment  and  most  of  the  production  to  date  has  come  from  selected 
high-grade  ore  which  was  shipped.  Water  is  scarce  except  in  winter. 
The  present  operators  propose  to  put  in  a  flotation  system  which  it  is 
believed  will  solve  the  metallurgical  problem  and  make  it  possible  to 
recover  all  of  the  values  in  the  form  of  bullion  at  the  mine.  Part  of 
the  old  equipment  will  be  used  in  construction  of  the  new  treatment 
plant. 

There  is  a  parallel  vein,  about  one-half  mile  south  of  the  Silver  Bar 
Mine,  which  has  been  developed  on  the  WalJman  Ranch  Property  to  a 
depth  of  280  feet  by  shaft.  The  190-ft.  level  is  drifted  east  for  92  feet. 
The  ore  here  is  similar  to  that  of  the  Silver  Bar,  carrying  a  little  gold 
associated  with  argentite,  ruby  silver  and  other  antimonial  and 
arsenical  silver  sulphides.  It  is  probable  that  this  ore  will  be  milled  at 
the  Silver  Bar  plant  when  in  operation  if  the  proposed  treatment  proves 
successful  in  recovering  the  values. 

Wallman  Ranch  Property.     (See  Silver  Bar  Mine.) 

ZINC 

A  deposit  of  triboluminescent  zinc  blende  mixed  with  barite  and  gray 
tetrahedrite,  the  ore  resembling  a  dark  gray  schist,  is  found  in  Sees.  9 
and  10,  T.  4  S.,  R.  15  E.  The  sphalerite  (blende)  emits  a  peculiar 
streak  of  light  when  scratched  or  rubbed  in  the  dark  with  a  knife  or 
piece  of  steel.  Some  quartz  possesses  this  same  property  of  emitting 
light. 

The  Asposozien  Company,  care  of  F.  V.  Keesling,  1205  De  Young 
Building,  San  Francisco,  owns  80  acres  of  land  covering  the  deposit. 
The  material  was  at  one  time  ground  and  sold  under  the  name  of  '  Akoz ' 
as  a  remedy  for  various  ailments  on  the  assumption  that  it  contained 
radium. 

It  is  stated  that  the  ore  carries  40%  zinc.  It  has  been  idle  for  the 
past  10  or  15  years. 

NONMETALLICS 

The  first  commercial  production  of  a  nonmetallic  mineral  in  Mariposa 
County  was  in  1899,  when  110  squares  of  slate  were  marketed.  Mis- 
cellaneous stone,  barytes,  marble,  jasper  and  limestone  have  since  been 
added  to  the  commercial  list.  In  1926  the  value  of  the  nonmetallics, 
not  including  limestone,  amounted  to  42  per  cent  of  the  value  of  all 
minerals  produced.  The  limestone  quarry  of  the  Yosemite  Portland 
Cement  Company  was  placed  on  an  operating  basis  in  1927  and  it  is 
probable  that  beginning  in  1927  the  output  of  nonmetallics  will  exceed 
the  metals  in  value,  unless  there  is  a  sharp  increase  in  metal  mining. 

Mariposa  County  contains  deposits  of  many  nonmetallic  minerals, 
but  it  should  be  remembered  that  the  marketing  of  most  of  these  min- 
erals is  on  an  intensely  competitive  basis.       They  must  compete  in 
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quality  and  prices  with  the  same  products,  imported  and  domestic,  and 
also  with  substitutes,  as  for  instance,  asbestos  shingles  versus  wood,  and 
gypsum  board  versus  celotex,  a  vegetable  product.  It  will  be  seen  that 
the  mine  owner  has  to  meet  well-organized  competition  and  a  thorough 
investigation  should  be  made  not  only  as  to  the  deposits  themselves,  but 
also  of  market  standardization  requirements,  beneficiation  necessary, 
freight  rates  and  other  factors,  before  large  expenditures  are  made  in 
attempting  to  exploit  these  minerals,  or  losses  will  result. 

ASBESTOS 

Amphibole  asbestos  has  been  found  in  the  serpentine  areas  along  the 
Mother  Lode  at  a  number  of  places  and  small  veins  of  chrysotile  also 
occur  in  serpentine  near  Mariposa.  None  of  tliese  deposits  have  been 
developed,  and  their  commercial  value  is  problematical.  E.  L.  Camin 
of  Mariposa  is  reported  to  have  a  deposit  near  Mariposa. 

BARITE 

Egenhoff  Barite  Deposit.  This  deposit,  which  was  discovered  in  1917, 
is  situated  in  Sec.  17,  T.  4  S.,  R.  20  E.,  about  five  miles  by  trail  from 
Jerseydale  and  six  miles  in  an  airline  south  of  Yosemite  Valley  Rail- 
road at  its  nearest  point.  Owner,  W.  D.  Egenhoff,  85  Second  street, 
San  Francisco. 

There  are  three  claims  witli  a  total  area  of  60  acres.  They  lie  at  an 
elevation  of  5000  feet  and  the  surrounding  country  is  mountainous. 
Water  is  obtained  from  springs  and  scattered  timber  covers  the  claims. 
The  barite  is  fine-grained  and  white.  It  occurs  in  ledge  form,  with  a 
slight  dip  to  the  east  and  strike  a  little  west  of  north,  between  a  hang- 
ing wall  of  limestone  and  footwall  of  quartzite.  During  1927  a  camp 
was  constructed,  the  ledge  traced  for  4500  feet  or  more  in  length  and 
prospected  by  several  crosscuts,  but  so  far  its  size  has  not  been  fully 
determined.  Transportation  would  probably  have  to  be  provided  by 
aerial  tram  to  the  railroad  or  by  a  branch  rail  line  up  the  South  Pork  of 
Merced  River,  should  the  deposit  warrant  it. 

Yosemite  Barium  Company.  This  company,  a  close  organization  in 
course  of  incorporation,  with  R.  A.  Fredericks  as  manager,  is  operating 
the  barite  deposit  near  El  Portal,  formerly  worked  at  different  periods 
by  El  Portal  Mining  Co.  and  Western  Rock  Products  Co.,  of  San  Fran- 
cisco.    Home  office.  Box  97,  Merced ;  mine  address.  El  Portal. 

The  deposit  is  located  on  Merced  River  one  mile  west  of  El  Portal 
in  Sees.  18  and  19,  T.  3  S.,  R.  20  E.  The  river  canyon  cuts  directly 
across  the  barite  lode,  and  Yosemite  Valley  Railroad  and  the  new 
Yosemite  highway  likewise  cross  the  deposit.  Elevation  at  the  work- 
ings is  2000  feet,  but  the  canyon  sides,  rise  steeply  on  the  north  and 
south  to  much  higher  elevations.  Barite  was  discovered  here  on  the 
north  side  of  the  river  in  the  80 's,  and  former  mining  activities  were 
on  that  side.  In  March,  1927,  development  of  the  deposit  south  of 
the  river  was  begun  and  the  present  output  is  now  coming  from  these 
new  workings.  The  barite  is  mined  by  drifting  and  stoping.  There  are 
two  adits  run  on  the  vein,  the  face  of  the  upper  one  being  80  feet 
below  the  surface.  This  level  is  being  stoped.  The  second  adit  is  180 
feet  below  the  upper.     The  workings  show  the  lode  to  be  irregular,  the 
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vein  swellinj^  into  a  .series  of  lenses,  one  large  one  now  opened  up  being 
estimated  to  contain  several  hundred  thousand  tons  of  barite.  The 
average  width  of  the  main  vein  is  14  feet,  and  the  maximum  width  so 
far  developed,  35  feet.  There  is  also  a  smaller  parallel  vein  from  which 
some  production  has  been  made.  The  company  controls  500  acres  of 
land  on  which  the  deposit  occurs.  The  barite  is  shipped  crude,  as 
mined,  the  present  output  being  about  75  tons  per  day,  the  crude 


Loading   bunker    at    Yosemite    Barium    Company's    Mine, 
near  EI  Portal,  Mariposa  County. 

material  averaging  94%  BaS04.    Some  witherite  (BaCOs)  is  associated 
with  the  barite  in  places,  but  it  is  not  being  mined. 

Equipment  at  the  property  includes  a  50-h.p.  Diesel  engine,  com- 
pressor, air  drills,  track,  cars,  etc.  A  cable  way  is  being  constructed  to 
transport  the  material  across  the  river  to  bunkers  on  the  railroad. 
The  barite  is  loaded  from  a  chute  to  auto  trucks  and  hauled  to  El 
Portal  for  shipment  while  this  is  being  completed.  Sixteen  men  are 
employed. 
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FELDSPAR 

Feldspar  occurs  as  a  constituent  of  the  granites  and  other  rocks  in 
Yosemite  Valley  and  it  has  been  noted  near  Coulterville,  but  the  first 
reported  discovery  of  what  is  apparently  a  commercial  deposit  of  potash 
feldspar  has  just  been  made  (December,  1927).  This  discovery  became 
known  subsequent  to  the  present  survey  and  the  deposit  has  not  as  yet 
been  visited  by  a  representative  of  the  Division  of  Mines  and  Mining-. 

Hamilton  Feldspar  Deposit.  This  deposit  is  on  the  old  Joseph  Car- 
michael  ranch  in  Sec.  30,  T.  5  S.,  R.  17  E.,  now  owned  by  Matthew 
Hamilton,  c/o  Stockton  Record,  Stockton,  California,  and  other  mem- 
bers of  the  Hamilton  family.  It  is  located  seven  miles  easterly  from 
Hornitos,  or  15  miles  from  Yosemite  Valley  Railroad  at  Merced  Falls. 
The  elevation  is  1350  feet ;  surface,  rolling  hills.  Bear  Creek  and 
Corbett  Creek  flow  through  the  property,  which  comprises  485  acres  of 
patented  land.  The  holdings  have  been  used  as  a  cattle  range  and  there 
is  no  equipment.  There  are  three  known  ledges  and  several  massive 
deposits  reported.  One  ledge  is  stated  to  have  been  traced  for  nearly  a 
mile,  apparently  follow^ing  a  large  bull  quartz  vein.  According  to  the 
owner,  the  outcrop  varies  from  a  few  feet  to  over  300  feet  in  width,  as 
well  as  containing  several  blowouts,  indicating  quarry  possibilities. 
As  yet,  no  development  work  has  been  done.  A  sample  from  the  outcrop 
submitted  to  the  laboratory  proved  to  be  orthoclase  (potash)  feldspar, 
Avith  a  small  amount  of  iron  oxide  present. 

GARNET 

A  well-defined  dike  of  garnet-bearing  rock  has  been  traced  for  several 
miles  striking  in  a  north-south  direction  across  the  southeastern  end 
of  Guadalupe  Mountains.  It  outcrops  plainly  about  two  miles  from 
Bridgeport  where  the  dike  crosses  China  Creek.  In  places  on  the 
property  of  Wm.  Wass  (P.  0.  address,  Cathay),  in  Sees.  21  and  22, 
T.  6  S.,  R.  18  E.,  the  dike  rock  is  thickly  studded  with  garnets  of 
the  grossularite  variety,  ranging  in  diameter  from  J  to  f  inch.  No 
garnets  of  gem  value  were  seen,  but  they  could  no  doubt  be  utilized  in 
the  manufacture  of  garnet  paper  and  cloth,  or  as  garnet  sand  for 
abrasive  purposes. 

Massive  brown  almandite  garnet  also  occurs  on  Mt.  Hoffman,  but  the 
location  of  this  deposit  within  Yosemite  National  Park  precludes  its 
being  worked. 

GRANITE 

The  granite  resources  of  Mariposa  County  are  unlimited  in  extent 
and  of  practically  all  textures ;  much  of  it  no  doubt  equal  to  that  being 
quarried  at  Raymond,  Madera  County.  The  National  Park  Service 
has  utilized  considerable  of  the  granite  and  grano-diorite  in  Yosemite 
Valley  in  local  construction  work  and  road  building,  operating  a  quarry 
and  crushing  plant  as  occasion  requires. 

At  the  base  of  Big  Spring  Hill,  in  Sec.  30,  T.  5  S.,  R.  19  E.,  three 
miles  east  of  Mariposa  and  adjacent  to  the  Mariposa-Bootjack  road, 
there  is  a  ledge  of  white  aplite  30  to  40  feet  wide,  which  would  make 
an  excellent  building  stone.  Aplite  is  a  white  micaless  granite.  Appar- 
ently a  little  of  this  rock  was  quarried  years  ago. 
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JASPER   ROCK 

Jasper  Bock  Quarries.  (Formerly  Merced  Stone  Quarries.)  This 
property  consists  of  60  acres  of  patented  land,  situated  on  the  north 
side  of  Merced  River  on  Yosemite  Valley  Railroad,  at  Jasper  station 
in  Sec.  19,  T.  3  S.,  R.  16  B.  Elevation,  800  feet.  A  crushing  plant  was 
at  one  time  operated  here  by  E.  B.  and  A.  L.  Stone  Co.  of  San  Fran- 
cisco, and  the  rock  sold  as  ordinary  ballast.  In  1927  the  quarry  M-as 
acquired  by  H.  J.  Kelm  of  Bagby,  who  recognized  the  value  of  the  rock 
for  special  use  in  the  building  industry  in  the  manufacture  of  compo- 
sition roofing  and  shingles,  and  as  surfacing  granules.  He  reopened 
the  quarry  under  the  name  of  Jasper  Rock  Quarries,  and  is  now  pro- 
ducing variously  colored  jasper  rock  for  special  uses  at  the  rate  of  40 
tons  per  day.  Address,  Jasper  Rock  Quarries,  H.  J.  Kelm,  owner, 
Bagby,  California. 

The  deposit  consists  of  highly  silicified  sedimentary  formations. 
They  dip  about  45°  W.  and  have  been  opened  up  across  the  face  for 
900  feet.  In  the  eastern  end  of  the  quarry  the  jasper  is  green  in  color, 
but  toward  the  western  end,  red,  brown,  purple,  green  and  variegated 
colors  occur.  Strata  heavily  impregnated  with  manganese  occur  in  the 
footwall  and  some  chimneys  of  manganese  are  found.  At  present  the 
output  is  shipped  as  quarry  run,  all  crushing  being  done  at  the  manu- 
facturing plants.  The  quarry  is  worked  by  open  cut,  the  face  standing 
120  to  150  feet  in  height.  Equipment  includes  one  20-h.p.  and  one 
7-h.p.  gas  engine  for  operating,  compressor  and  hoist ;  air  drills,  1000 
feet  of  track,  mine  cars  and  boarding  house.     Ten  men  are  employed. 

H.  P.  Varain  of  La  Grange  has  submitted  a  sample  of  red  jasper 
said  to  have  come  from  a  large  ledge  on  the  north  side  of  Merced  River, 
one  mile  from  Yosemite  Valley  Railroad  line,  Mariposa  County. 

LIMESTONE   AND    MARBLE 

Large  deposits  of  limestone  and  marble  are  among  the  important 
mineral  resources  of  this  county.  Their  existence  has  been  known  for 
many  years,  but  there  was  little  or  no  commercial  output  until  1927. 
The  principal  occurrences  are :  near  Exchequer  dam  on  the  east  side  of 
Lake  McClure  in  Sec.  18,  T.  4  S.,  R.  16  E. ;  in  the  limestone  belt  which 
extends  in  a  southeasterly  direction  through  Bower  Cave,  12  miles  east 
of  Coulterville  to  Jenkins  Hill  on  Merced  River,  where  it  is  now  being 
quarried  on  a  large  scale ;  and  at  Marble  Point  near  Hites  Cave  on  the 
South  Fork  Merced  River. 

The  latter  deposit  is  in  Sec.  2,  T.  4  S.,  R.  19  E.,  and  is  owned  by  F.  A. 
Bondshu,  J.  F.  Harris,  C.  P.  Pratt  and  J.  W.  Pratt  of  Mariposa.  This 
material  is  a  fine  variegated  marble,  white  with  dark  blue  streaks 
through  it,  and  takes  a  high  polish.  The  deposit  is  approximately  3000 
feet  in  width  here  and  stands  600  feet  above  the  river,  but  its  location  is 
not  easily  accessible. 

Limestone  occurs  also  at  El  Portal,  and  in  T.  4  S.,  R.  20  E.,  five  miles 
east  of  Jerseydale,  in  the  same  belt  in  which  barite  is  found. 

Yosemite  Portland  Cement  Corporation  {Emory  Quarry).  This 
company,  which  began  the  manufacture  of  portland  cement  at  their 
plant  in  Merced  in  1927,  owns  and  operates  a  very  large  high-grade 
limestone  quarry,  known  as  Emory  Quarry,  in  Mariposa  County.     A. 
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Emory  Wishon,   president;  Murray  Bourne,   secretary;   home   office, 
Merced;  Burt  Hannigan,  quarry  superintendent,  Emory  Station. 

The  quarr}^  property  is  located  at  Jenkins  Hill  on  the  north  side  of 
Merced  River,  11  miles  below  El  Portal  in  Sees.  7  and  8,  T.  3  S.,  R. 
19  E.,  and  contains  700  acres.  Yosemite  Valley  Railroad,  which  crosses 
the  property,  provides  direct  rail  transportation  to  the  Merced  plant. 
Elevation  at  the  railroad,  1340  feet. 

The  limestone  outcrops  prominently  and  has  no  overburden.  It 
trends  north  and  dips  about  85°  E.  The  rock  is  somewhat  dark  in 
color  due  to  the  presence  of  1^%  of  carbonaceous  matter,  but  this  is 
eliminated  in  burning  and  does  not  affect  the  whiteness  of  the  finished 
cement. 

During  1927  operations  progressed  from  the  development  stage  to  an 
operating  status,  regular  shipments  of  limestone  beginning  in  Sep- 
tember. A  working  face  has  been  opened  up  800  feet  above  the  rail- 
road level.  At  present  the  face  is  30  feet  high  and  375  feet  long.  It 
will  eventually  extend  the  whole  length  of  the  deposit.  From  this  floor 
the  face  can  still  be  carried  500  feet  higher.  In  mining,  jackhammer 
drills  are  used,  both  lifter  and  top  holes  being  put  in.  After  blasting, 
the  broken  rock  is  loaded  with  a  Marion  No.  32  electric  shovel  into 
()-yard  standard-gauge  dump  cars.  These  are  hauled  in  trains  by  a 
Plymouth  14-ton  gasoline  locomotive  2000  feet  to  the  crushing  plant 
at  the  head  of  the  incline  tramway.  The  primary  crusher  is  an  Allis- 
Chalmers  No.  15  gyratory.  This  is  followed  by  a  Williams  Jumbo 
hammer-mill,  which  reduces  the  rock  to  a  maximum  of  IJ-inch  size. 
The  crushed  rock  is  then  delivered  by  conveyor  belt  to  a  600-ton  storage 
bin.  This  upper  bin  is  connected  with  the  lower  bunker  at  the  railroad 
by  a  double  track,  balanced,  incline  tramway.  There  are  two  cars  of 
15-ton  capacity,  the  loaded  car  pulling  up  the  empty,  with  regenerative 
braking  and  automatic  dumping  arrangement  at  the  lower  bunkers. 
The  latter  hold  275  tons  and  discharge  direct  to  railroad  cars. 

The  quarry  is  electrically  operated  throughout  the  connected  load 
being  850  horsepower,  which  is  supplied  by  the  San  Joaquin  Light  and 
Power  Company's  lines.  Good  living  quarters  are  provided  and  the 
boarding  house  is  electrically  equipped  for  cooking  and  refrigeration. 
Thirty-five  men  compose  the  regular  quarry  crew. 
Bibl:  Rock  Products,  June  11,  1927. 

MAGNESITE 

Several  small  veins  of  magnesite,  up  to  two  feet  wide  on  the  surface, 
outcrop  on  Big  Spring  Hill  in  Sec.  30,  T.  5  S.,  R.  19  E.,  about  three 
miles  east  of  Mariposa.  They  have  only  been  dug  into  a  few  feet. 
Considerable  float  is  found  in  the  vicinity.  They  are  on  the  ranch  of 
Erwin  J.  Ashworth  of  Mariposa. 

Adjacent  to  the  magnesite  deposit  in  Sec.  30,  T.  5  S.,  R.  19  E.,  there 
is  a  vein  of  soft  white,  compact  amorphous  silica,  that  was  erroneously 
referred  to  in  previous  reports  as  meerschaum.  It  appears  to  be  a 
spring  deposit  and  is  small  in  extent.  It  is  on  the  Erwin  J.  Ashworth 
ranch. 

MARIPOSITE 

Beautiful  mottled  green  and  white  Mariposite  occurs  at  several 
localities  along  the  Mother  Lode  in  the  county,  notably  near  Coulter- 
ville.  There  is  a  possible  market  for  limited  quantities  of  this  material 
for  stucco  'dash'  and  as  an  ornamental  stone. 
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MICA-SCHIST 

Mica-schist,  talc-schist,  amphibolite-schist,  pyrophylite  and  similar 
magnesium  aluminum  silicates  are  found  at  various  points  in  the  county 
as  rock-forming  minerals  in  the  broad  zone  of  Jurassic  and  Cretaceous 
rocks  lying  between  the  valley  sediments  and  the  granite  batholith  of  the 
Sierra.  Certain  commercial  uses  have  been  developed  in  recent  years 
for  some  of  these  schistose  and  talcose  minerals  and  research  work  is 
continually  adding  to  the  number  that  may  have  a  special  industrial 
use.  A  large  undeveloped  deposit  of  pyrophylite  occurs  at  Three 
Buttes,  about  two  miles  southwest  of  Indian  Gulch,  in  Sec.  9,  T.  6  S.,  R. 
]6  E.,  that  may  eventually  prove  valuable. 

ROCK    CRYSTAL 

Quartz  crystals  in  considerable  amount,  some  of  good  quality,  but 
mostly  of  small  size,  have  been  found  in  many  of  the  mines  in  Mariposa 
County.  There  has  been  no  commercial  output,  although  there  is  a 
market  for  rock  crystal  that  meets  certain  specifications  regarding  size. 


White   Hock   Silica    (quartz)    Deposit,    near   i^ewis,   Mariposa   County. 

clearness  and  freedom  from  flaws,  for  industrial  uses  and  as  a  gem 
material.  W.  L.  Apperson,  Mariposa,  has  taken  out  several  tons  from 
his  property. 

SILICA 

White  Rock  Silica  Deposit  is  on  patented  land,  owned  by  J.  H.  Helm 
and  P.  Carmean  of  Le  Grand.  The  deposit  consists  of  a  massive  outcrop 
of  white  glassy  quartz,  practically  pure  silica,  but  with  occasional 
spots  showing  a  little  iron  stain.  The  outcrop  is  on  the  top  of  a  knoll 
at  an  elevation  of  1117  feet  and  is  a  noted  landmark  for  miles  around, 
being  visible  from  the  valley  highway.  This  massive  vein  occurs  near 
the  contact  of  slate  on  the  west  and  a  granite  instrusion  of  almost 
circular  form.  One  mile  southeast  of  this  exposure  there  is  another 
similar  outcrop,  apparently  on  the  same  vein  but  somewhat  smaller, 
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and  several  parallel  veins  of  bull  quartz,  outcropping  at  intervals,  are 
visible  from  White  Rock  deposit.  Two  carloads  of  silica  were  shipped 
to  Los  Angeles  in  1926,  but  at  the  prevailing  price  it  was  found 
unprofitable.  The  cost  of  mining,  14-mile  haul  to  the  railroad  at  Le 
Grand  and  freight  to  Los  Angeles  left  no  surplus ;  but  a  slight  reduction 
in  transportation  costs  would  permit  operation.  The  amount  of  silica 
in  sight  has  been  variously  estimated  at  one  to  three  million  tons.  The 
old  White  Rock  copper  mine  is  only  a  few  hundred  yards  distant. 


^«A«^    "^-^i  !-l»»'  -*  <,*®; ' 


Close-up  view  of  White  Rock  Silica  Deposit ;  a  massive  outcrop  of  practically 
pure  quartz  visible  for  miles,  Mariposa  County. 


SLATE 

Slate  and  schistose  rocks  are  very  abundant  in  the  western  half  of 
the  county,  the  Mariposa  slates  of  the  gold  belt  being  one  of  the  most 
prominent  formations.  Many  of  the  old  buildings  now  in  ruins  were 
constructed  of  these  fissile  rocks  which  were  easily  split  and  laid  up  in 
walls.  Yosemite  Valley  Highway  crosses  the  slate  belt  soon  after  leav- 
ing the  valley  floor.  This  belt  extends  along  the  southwestern  side  of 
the  county  its  entire  length.  Several  slate  quarries  have  been  opened 
up  in  the  past,  but  there  has  been  no  production  for  about  20  years 
except  a  small  tonnage  from  one  of  the  dumps,  which  was  shipped  out 
in  1926  and  crushed  for  roofing  rock. 

Cunningham  Slate  Quarry  consists  of  slate  land  in  Sees.  6,  7,  8  and 
17,  T.  7  S.,  R.  17  E.,  owned  by  Cunningham  Corporation,  Planada. 
This  quarry  was  under  lease  for  a  period  of  15  years  and  a  consider- 
able quantity  of  good  roofing  slate  was  produced  when  it  was  operated. 
Idle. 

Pacific  Slate  Quarry  comprises  50  acres  situated  in  Sec.  6,  T.  6  S.,  R. 
16  E.,  four  miles  from  Merced  Falls;  owned  by  Pacific  Slate  Company, 
Merced.  Most  of  the  slate  produced  here  in  the  past  was  used  for 
roofing  purposes.     Idle. 
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A  good  outcrop  of  slate  is  exposed  on  the  south  side  of  Merced  River 
opposite  and  a  little  west  of  Bagby.  Numerous  outcrops  occur  on  the 
ranch  of  Chase  and  Son,  adjacent  to  Yosemite  Valley  Highway  in  T. 
7  S.,  R.  16  E.  It  is  also  found  on  the  Robert  Prouty  holdings  in  T.  4 
S.,  R.  15  E.,  on  the  MuUer  Ranch  near  Hornitos  and  at  many  other 
points,  but  the  quality  that  can  be  produced  will  remain  undetermined 
until  some  development  has  been  done. 

SOAPSTONE   AND   TALC 

F'airly  extensive  deposits  of  soapstone  and  talc  occur  along  the 
Mother  Lode.  A  large  deposit  of  soapstone  about  12  miles  east  ol 
Coulterville  was  utilized  in  the  early  daj^s,  one  of  the  larofe  corner 
buildings  in  the  town  being  constructed  of  sawed  blocks  of  this  stone. 
It  has  been  used  locally  in  fireplace  construction. 

Ciiceo  Talc  Claim  consists  of  one  patented  claim  of  20  acres,  situated 
in  Sec.  19,  T.  3  S.,  R.  17  E.,  in  the  Flyaway  district. 

Shaw  Talc  Claims.  Herbert  Shaw  of  Sonora  has  two  claims,  the 
Talo  and  Talc  Extension,  situated  in  Sec.  32,  T.  3  S.,  R.  17  li:.,  m  the 
Flyaway  district. 

Yosemite  Talc  Mine  com])rises  '^ne  claim  at  the  lower  end  of  Flyawav 
Gulch  in  Sec.  31,  T.  3  S.,  R.  17  E.,  IJ  miles  from  Bagby;  owner,'  T.  B. 
Elliott,  Box  1993,  Angels  Camp.  This  deposit  is  75  feet  wide  and  has 
been  developed  by  open  cuts  and  a  60-ft.  shaft.  The  talc  is  white  in 
color  and  contains  no  lime.    An  analysis  gave  the  following  results : 

Per  cent 
SiOa 61.0 

Fe  and  AL, ^ 2.5 

MgO   32.55 

H2O ^ i!.3 

Undetermined  -^^_v-_ 1.65 

100.00 

Samples  of  foliated  talc  have  been  submitted  by  Charles  E.  Hill  of 
Ben  Hur  or  Usona.  Henry  Fick  of  Mariposa  also  has  submitted  talc 
samples.  Talc  has  been  noted  as  occurring  on  the  property  of  Robert 
Prouty  in  Sec.  11,  T.  4  S.,  R  15  E.,  and  there  are  numerous  other 
unrecorded  occurrences.  Their  commercial  possibilities  remain  to  be 
determined. 

STONE    (miscellaneous) 

There  are  no  commercial  crushed. rock,  sand  and  gravel  plants  oper- 
ating in  the  county.  The  National  Park  Service  has  a  quarry,  crushing 
and  screening  plant  in  Yosemite  Valley,  which  is  operated  as  occasion 
demands  to  supply  crushed  rock  for  road  and  other  construction  work 
carried  on  by  the  government. 

During  1927  the  State  Highwaj^  Commission  let  a  contract  for  the 
crushing  of  the  Mariposa  Mine  dump  near  Mariposa  and  38,000  tons  of 
crushed  rock  was  produced  here  for  highway  use. 
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OIL  FIELD   DEVELOPMENT  OPERATIONS 

By  R.  D.  BuBH,  State  Oil  and  Gas  Supervisor. 


From  January  1,  1928,  to  and  including  March  31,  1928,  the  following  new  wells    were  reported  as 
ready  to  drill: 


Company 


ALAMEDA  COUNTY: 

R.  Y.  Hanlon 

FRESNO  COUNTY: 

Standard  Oil  Co 

Zier  Oil  Co.. 

KERN  COUNTY: 

Berry  Oil  Co. 

Berry  Oil  Co 

Berry  Oil  Co - 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co. _ 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Bishop'Corp 

Brownmoor  Oil  Co 

Brownmoor  Oil  Co 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Star  Oil  Co 

California  Star  Oil  Co 

California  Star  Oil  Co 

Chanslor-Canfield  Midway  Oil  Co. . 
Chanslor-Canfield  Midway  Oil  Co... 
Chanslor-Canfield  Midway  Oil  Co... 
Chanslor-Canfield  Midway  Oil  Co... 
Chanslor-Canfield  Midway  Oil  Co. . . 
Chanslor-Canfield  Midway  Oil  Co... 
Chanslor-Canfield  Midway  Oil  Co... 

General  Petroleum  Corp. 

General  Petroleum  Corp. 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

The  Kern  River  Oilfields  of  Cal.,  Ltd 
The  Kern  River  Oilfields  of  Cal.,  Ltd 

Midland  Oilfields  Co. ,  Ltd 

Midland  Oilfields  Co . ,  Ltd 

Midland  Oilfields  Co. ,  Ltd - . . 

Midland  Oilfields  Co.,  Ltd 

Midland  Oilfields  Co. ,  Ltd 

Midland  Oilfields  Co.,  Ltd 

Midland  Oilfields  Co. ,  Ltd 

Midland  Oilfields  Co.,  Ltd 

Midland  Oilfields  Co.,  Ltd 

Petroleum  Securities  Co 

Petroleum  Securities  Co. 

Petroleum  Securities  Co 

Petroleum  Securities  Co 

Petroleum  Securities  Co 


Sec. 

Twp. 

Range 

3 

5 

1 

11 

19 

15 

1 

20 

14 

30 

28 

21 

30 

28 

21 

30 

28 

21 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

16 

28 

27 

16 

28 

27 

26 

28 

27 

23 

28 

27 

22 

28 

27 

22 

28 

27 

22 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

23 

28 

27 

14 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

14 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

26 

28 

27 

14 

28 

27 

14 

28 

27 

14 

28 

27 

14 

28 

27 

14 

28 

27 

14 

28 

37 

14 

28 

37 

14 

28 

27 

14 

28 

27 

22 

28 

27 

22 

28 

27 

22 

28 

27 

22 

28 

27 

22 

28 

27 

Well  No. 


208 
27 


35 

29 

44 

2 

3 

4 

6 

44 

53 

54 

6 

Cauley  2 

Cauley  12- A 

Cole  2 

Lehmann  5 

1-80 

3-40 

4-80 

15 

16 

17 

18 

19 

20 

21 

19 

5 

6 


SiU 

Sill 

Sill  31 

Sill  32 

Wetmore  12 

Grady  6 

McDougall  3 

McDougall  4 

McDougall  5 

McDougall  6 

McDougall  7 

5 

9 

1 

2 

3 

6 

9 

12 

13 

14 

16 

10 

11 

12 

13 

14 


Field 


Coalinga 
Coalinga 


Belndge 
Belridge 
Belridge 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 
Kern  River 


OIL   FIELD   DEVELOPMENT   OPERATIONS  155 

OIL  FIELD   DEVELOPMENT  OPERATIONS— Continued 


Company 


KERN  COUNTY— Continued. 

Petroleum  Securities  Co 

Standard  Oil  Co 

Standard  Oil  Co 

H.  H.  Bell. 

Franco- Western  Oil  Co 

Keef e-Morrison,  Inc 

C.  C.  M.  O.  Co 

C.  R.  Craft 

Honolulu  Consolidated  Oil  Co 

Midland  Oilfields  Co.,  Ltd 

North  American  Oil  Consolidated.  _ 
North  American  Oil  Consolidated.. 
North  American  Oil  Consolidated. . 
North  American  Oil  Consolidated. . 

Republic  Petroleum  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co... 

Standard  Oil  Co 

Standard  Oil  Co.. 

Western  Production  Co 

Berry  Oil  Co 

California  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

Modoc  Petroleum  Corp 

Shell  Co 

Signal  Gasohne  Co. ,  Inc 

Elbe  Oil  Land  Development  Co 

Elbe  Oil  Land  Development  Co 

Elbe  Oil  Land  Development  Co 

Shell  Co 

Henry  Robinett 

Standajrd  Oil  Co 

Doheny  Stone  Drill  Co. 

R.  B.  Jackson  &  C.  H.  Chamberlan 

Milham  Exploration  Co 

Milhan  Exploration  Co 

North  American  Oil  Cons 

J.  E.  O'DonneU 

The  Pacific  Eastern  Production  Co. 
The  Pacific  Eastern  Production  Co. 
The  Pacific  Eastern  Production  Co. 

Shell  Co.... 

Southern  California  Gas  Co 

W.  W.  Stabler 

Superior  Oil  Co. 

Zurich  Oil  Co.... 

LOS  ANGELES  COUNTY: 

Union  Oil  Co 

Union  Oil  Co 

Union  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Bartholomae  Oil  Corp 

Bolsa  Chica  Oil  Corp 

Bush-Voorhis  Oil  Co 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 


Sec. 

Twp. 

Range 

22 

23 

27 

27 

27 

27 

15 

28 

27 

4 

30 

22 

8 

30 

22 

8 

30 

22 

7 

32 

23 

21 

31 

22 

6 

32 

24 

34 

31 

24 

32 

31 

24 

32 

31 

24 

16 

32 

23 

32 

31 

24 

7 

32 

23 

3 

32 

24 

29 

31 

24 

19 

31 

24 

19 

31 

24 

29 

31 

24 

33 

31 

24 

33 

31 

24 

21 

31 

22 

25 

27 

28 

15 

27 

28 

21 

27 

28 

21 

27 

28 

32 

26 

28 

1 

27 

27 

27 

27 

28 

20 

28 

29 

20 

28 

29 

20 

28 

29 

29 

28 

29 

2 

29 

20 

27 

11 

20 

21 

26 

22 

19 

29 

28 

8 

28 

23 

5 

28 

23 

5 

25 

26 

31 

30 

28 

6 

30 

28 

21 

29 

27 

21 

29 

27 

16 

26 

28 

4 

28 

23 

23 

32 

29 

24 

29 

29 

30 

28 

22 

33 

3 

13 

33 

3 

13 

33 

3 

13 

8 

2 

14 

8 

2 

14 

17 

2 

14 

29 

4 

12 

30 

4 

12 

20 

4 

12 

30 

4 

12 

19 

4 

12 

19 

4 

12 

Well  No. 


15 

14 

21 

3 

9 

8 

4 

5 

79 

Thornber  2-A 

3-A 

7 

26 

29 

31 

45 

52 

84 

85 

85 

92 

99 

12 

Glide  1 

1 

Glide  21.7 

GUde21     9 

Kathryn  Hyde  2 

Glide  3 

1 

11 

13 

94 

Jewett  2 

1 

Kern  Co.  Lease 

No.  2  33 

Kerwin  1 

1 

Kern  3 

Kern  4 

Wallace  1-A 

Houghton  1 

K.  C.  L.  2 

2-KCL-B 

3-KCL-B 

Corral  Canyon  1 

4-1 

1 

Bloemer  1 

1 


Callender  22 

Callender  23 

Carson  4 

Baldwin-Cienega 

38 

Baldwin-Cienega 

47 

L.  A.  Inv.  1    55 

5 

Mutual  5 

23 

Croswell  2 

Davidson  9 

Foster  Two  4 


Field 


Kern  River 

Kern  River 

Kern  River 

McKittrick 

McKittrick 

McKittrick 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Midway 

Mt.  Poso 

Mt.  Poso 

Mt.  Poso 

Mt.  Poso 

Mt.  Poso 

Mt.  Poso 

Mt.  Poso 

Round  Mountain 

Round  Mountain 

Round  Mountain 

Round  Mountain 

Temblor 

Wheeler  Ridge 


Dominguez 
Dominguez 
Dominguez 

Inglewood 

Inglewood 
Inglewood 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beacb. 
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OIL   FIELD   DEVELOPMENT  OPERATIONS— Continued 


Company 


LOS  ANGELES  COUNTY— Cont. 

California  Petroleum  Corp 

J.  H.  Cochran 

Dabney-Johnston  Oil  Corp 

Dabney- Johnston  Oil  Corp 

Dabney-Johnston  Oil  Corp 

Dabney-Johnston  Oil  Corp 

Delaney  Petroleum  Corp 

L.  T.  Edwards 

L.  T.  Edwards 

Fred  Fitch 

General  Petroleum  Corp 

George  F.  Getty,  Inc 

George  F.  Getty,  Inc 

GeorgeF.  Getty,  Inc.  and  J.  PaulGetty. 
GeorgeF.Getty,Inc.andJ.PaulGetty_ 

Graham-Lof tus  Oil  Co 

Graham-Lof tus  Oil  Co 

Graham-Lof  tus  Oil  Co 

Greek-Americafi  Petroleum  Corp 

Greek-Americah  Petroleum  Corp 

Hancock  Oil  Co 

Herndon  Petroleum  Corp 

Herndon  Petroleum  Corp 

Ideal  Oil  Co 

Thomas  Kelly  &  Sons,  Inc 

Marine  Corp. 

Marine  Corp 

Marine  Corp. — Cal-Mex  Oil  &  Refin- 
ing Co ^- 

Edwin  T.  Mattox 

McKeon  Drilling  Co.,  Inc 

McKeon  Drilling  Co.,  Inc 

McKeon  Drilling  Co. ,  Inc 

McKeon  Drilling  Co.,  Inc 

Miley  Oil  Co 

Miley  OilCo.. 

J.  E.  O'Donnell 

Painted  Hills  Oil  Ass'n 

Pan  American  Petroleum  Co 

Pan  American  Petroleum  Co 

The  Petroleum  Co 

Petroleum  Exploration  Co 

Max  Pray 

Richfield  Oil  Co 

Richfield  Oil  Co 

Richfield  Oil  Co.. 

Richfield  Oil  Co.. 

Richfield  Oil  Co 

Richfield  Oil  Co 

Richfield  Oil  Co 

Richfield  Oil  Co 

Richfield  Oil  Co 

Richfield  Oil  Co 

SheUCo 

SheUCo 

Shell  Co 

SheUCo ---- 

Shell  Co . 

SheUCo 

SheUCo 

SheUCo 

SheUCo 

SheUCo 

SheUCo ... 

SheUCo .... 

SheUCo 

SheUCo 


Sec. 

Twp. 

Range 

20 

4 

12 

29 

4 

12 

30 

4 

12 

24 

4 

13 

29 

4 

12 

24 

4 

13 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

19 

4 

12 

29 

4 

12 

20 

4 

12 

19 

4 

12 

19 

4 

12 

19 

4 

12 

19 

4 

12 

19 

4 

12 

29 

4 

12 

29 

4 

12 

19 

4 

12 

29 

4 

12 

29 

4 

12 

19 

4 

12 

19 

4 
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12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

29 

4 

12 

20 

4 

12 

29 

4 

12 

WeU  No. 


Gray  3 
1 

7 

8 

9 

10 

Community  1 

lOng  &  Paulson  1 

Mickelson  1 

Sievers  1 

K.  &  H.  9 

L.  B.  25 

I-.  B.  27 

L.  B.  23-A 

L.  B.  26 

Acme  1 

Acme  2 

Acme  3 

1 

2 

Signal  7 

Herndon  6 

Herndon  7 

1 

Kelly  2 

61 

62 

26 

Mattox  1 

Community  1 

Conklin  1 

Deeds  1 

Knight  1 

Miley-Signal  1 

Miley-Signal  2 

O'DonneU  66 

14 

Drake  1 

Pyle-Coffin  2 

Rissman  3 

Prudential  1 

1 

Augustine  2 

Booth  10 

Denni  7 

Fry  4 

Hoover  3 

Lekas  3 

Malcom-Davis  3 

R.  C.  8 

Roco  1 

Scoco  1 

Andrews  6 

Binkley  4 

Brown  1 

Cherry  HiU 

Comm.  6 

Church  Comm.  2 

Coseboom  8 

Dobyns  5 

Foster  Comm.  2 

HamUton  3 

Horsch  3 

Jones  Comm.  7 

Jones  Comm.  8 

MarceUus  5 

Nicholson  5 


Field 


Long 
Long 
Long 
Long 
Long 
Long 
TiOng 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
liOng 
Long 
Long 
Long 
Long 


Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 


Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Bea^cb 
Long  Beach 
liong  Beach 
TiOng  Beach 
Long  Beach 
TiOng  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 
Long  Beach 


Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 


Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
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OIL  FIELD  DEVELOPMENT  OPERATIONS— Continued 


Company 


LOS  ANGELES  COUNTY— Cont 

Shell  Co 

Shell  Co.. 

SheU  Co 

SheU  Co 

SheU  Co 

SheU  Co 

SheU  Co 

SheU  Co _. 

Signal  Syndicate  No.  4 

South  Basin  Oil  Co 

Travis  DrilUng  Co. 

Union  OU  Co 

Warren  &  Macrate 

Wilshire  Oil  Co.,  Inc 

Woolner  Oil  Corp 

World  Petroleum  Corp 

Associated  Oil  Co 

Petroleum  Securities  Co 

W.  R.  Preston 

A.  D.  Kneuper 

Standard  Oil  Co 

C.  C.  M.  O.  Co 

Easton  &  Smith  et  al 

D.  H.  Wood. 

MONTEREY  COUNTY: 

Marland  OU  Co 

ORANGE  COUNTY: 

Birch  on  Co 

FuUerton  OU  Co 

CaUfornia  Petroleum  Corp 

P.  CampbeU 

Geo.  E.  Cloud 

Globe  Lease  &  Royalty  Co 

Imperial  Gypsum  «&:  Oil  Corp 

John  Morris 

Paul  &  CoUier 

Southern  CaUfornia  Drilling  Co... 

Standard  Oil  Co 

Standard  OU  Co 

World  Petroleum  Corp 

Frank  Buttram 

Continental  Oil  Co 

Standard  OU  Co 

Union  OU  Co 

The  Ohio  OU  Co 

Olympic  Refining  Co 

SAN  BENITO  COUNTY: 

Betabel  Fruit  Farms 

HamUtonian  Oil  Co 

SAN  BERNARDINO  COUNTY: 
Del  Rosa  Oil  and  Gas  Co 

SAN  MATEO  COUNTY: 

SheU  Co 

SANTA  BARBARA  COUNTY: 

F.  G.  Delaney 

Santa  Barbara  OU  Co 

Union  OU  Co 


Sec. 


29 
29 
29 
29 
29 
29 
29 
29 
30 
30 
19 
19 
19 
20 

19 
33 
34 
27 
17 
10 

3 
15 
19 

5 


32 


2 

2 
28 
10 
10 
27 
34 
10 
10 

2 
34 
34 
10 
36 
33 
34 
29 

9 
19 


Sub. 
Ranc 

19 


13 


16 


30 
3 


Twp. 


24 


B  of 
ho  San 

16 


Range 


12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
14 
14 
13 
12 
12 
14 
17 
10 


11 


10 

10 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

9 

9 

9 

9 

11 

11 


Lot  6, 
Anto- 
nio 
11 


32 
29 
34 


Well  No. 


Pala2 

Patton-Wilson  6 

Patton-Wilson  7 

Pickler  7 

Pickler  8 

WeUs3 

WeUs  4 

Wilbur  4 

8 

Nakamura  2 

Travis  3 

U.  S.  Royalties  1 

Neet  2 

Wilshire  Long 

Beach  1 

Signal  HiU  3 

Signal  HiU  9 

Cypress  2 

ConnoUy  1 

1 

1 

San  Gabriel  18 

Torrance  81 

3 

1 


Nacimiento  1 


15 
23 
Bucks 
1 
2 
4 
2 
2 
2 
1 
Bolsa  34 
Bolsa  35 
10 
Kraemer  2 
MuUen  1 
Anaheim  Union  4 
Morse  8 
Geo.  B.  MiUer  1 
1 


1-A 
2 


Butts  1 


HolUster  7-A 
Purisima  19 


Field 


Long 
Long 
I-ong 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 


Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 


Long  Baeoh 
Long  Beach 
Long  Beach 
Potrero 
Potrero 
Rosecrans 
Seal  Beach 
Seal  Beach 
Torrance 


Brea  OUnda 
Brea  OUnda 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntmgton  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Richfield 
Richfield 
Richfield 
Richfield 


Cat  Canyon 

Goleta 

Lompoc 
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OIL   FIELD   DEVELOPMENT  OPERATIONS— Continued 


Company 


VENTURA  COUNTY: 

Triple  A  Investment  Co 

C.  C.  M.  O.  Co 

C.  C.  M.  O.  Co 

General  Petroleum  Corp 

Pan  American  Petroleum  Co. 
Pan  American  Petroleum  Co. 
Pan  American  Petroleum  Co. 

Southern  Pacific  Land  Co 

Southern  Pacific  Land  Co 

Willis  W.  Bryant 

Henry  DeMond 

Emma  F.  Exline 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Shell  Co 

H.  A.  Walters 

Shell  Co... 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 


Sec. 

Twp. 

Ra^ge 

5 

3 

19 

8 

3 

24 

8 

3 

24 

8 

3 

24 

17 

3 

24 

8 

3 

24 

8 

3 

24 

17 

3 

24 

17 

3 

24 

21 

4 

21 

19 

4 

19 

33 

3 

21 

23 

3 

23 

27 

3 

23 

27 

3 

23 

23 

3 

23 

23 

3 

23 

23 

3 

23 

23 

3 

23 

28 

3 

23 

21 

3 

23 

35 

2 

22 

22 

2 

22 

14 

2 

22 

15 

2 

22 

Well  No. 


Hobson  B-2 

Hobson  C-5 

Hobson  A-2 

Hobson  Fee  4 

Hobson  Fee  6 

Hobson  Fee  7 

2 

3 

2 

1 

1 

Dabney-Lloyd  2 

Lloyd  25 

Lloyd  54 

Lloyd  55 

McGonigle  3 

V.  L.  &  W.  7 

V.  L.  &  W.  8 

Gosnell  26 

1 

McGrath  1 

Eaton  1 

Ferro  1 

Saticoy-Citrus   3 


Field 


Bardsdale 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Santa  Paula 

Sespe 

South  Mountain 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 
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ADMINISTRATIVE  DIVISION 

Walter  W.  Bradley,  Deputy  State  Mineralogist. 
Personnel. 

Mr.  Henry  H.  Symons  of  Berkeley  has  been  appointed  Statistician 
and  Curator,  and  will  have  charge  of  the  mineral  exhibits  of  this 
division  in  addition  to  handling  the  statistics  of  the  mineral  production 
of  California.  These  branches  of  the  work  have  been  handled  by  Mr. 
Walter  W.  Bradley  since  1916,  and  in  conjunction  with  his  duties  as 
deputy  state  mineralogist  since  1923  because  of  the  curtailment  of  the 
funds  of  the  division.  Pressure  of  administrative  work  compels  and 
available  funds  now  permit  segregation  of  this  work.  Mr.  Symons  is 
a  graduate  of  the  School  of  Mines  of  the  University  of  Montana,  with 
mining  experience  in  Montana  and  California. 

New  Publications. 

During  the  quarterly  period  covered  by  this  issue,  the  following 

publications  of  the  Division  of  Mines  and  Mining  have  been  made 

available  for  distribution : 

Mining  in  California  (quarterly),  October,  1927,  being  Chapter  4  of  State  Min- 
eralogist's Report  XXIII.  Price  25  cents.  This  chapter  contains  a  report  on 
the  Mineral  Resources  of  Mono  County;  also  the  Index  for  Report  XXIII, 
covering  the  four  quarterly  chapters  of  1927. 

Summary  of  Operations,  California  Oil  Fields,  Vol.  13,  Nos.  3,  4,  5,  September, 
October  and  November,  1927,  respectively.  These  contain  articles  on  :  'Seal 
Beach  Oil  Field' ;  'Loss  of  Production  Due  to  Improper  Completion  Methods' ; 
and  'Landing  and  Cementing  Long  Water  Strings'. 

Commercial  Mineral  Notes,  Nos.  59,  60,  February  and  March,  1928,  respectively. 
These  'notes'  contain  the  lists  of  'mineral  deposits  w^anted'  and  'minerals  for 
sale'  issued  in  the  form  of  a  mimeographed  sheet  monthly.  It  is  mailed  free 
to  those  on  the  mailing  list  for  'Mining  in  California.' 

Mails  and   Files. 

The  Division  of  Mines  maintains,  in  addition  to  its  correspondence 
files  and  the  library,  a  mine  file  which  includes  original  reports  on  the 
various  mines  and  mineral  properties  of  all  kinds  in  California. 

During  each  quarterly  period  there  are  several  thousand  letters 
received  and  answered  at  the  San  Francisco  office  alone,  covering  almost 
every  phase  of  prospecting,  mining,  and  developing  mineral  deposits, 
reduction  problems,  marketing  of  refined  products,  and  mining  law. 
In  addition  to  this,  hundreds  of  oral  questions  are  answered  daily,  both 
at  the  main  office  and  the  district  offices,  for  the  many  inquirers  who 
come  in  for  personal  interviews  and  to  consult  the  files  and  library. 
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DIVISION  OF  MINERALS  AND  STATISTICS 

STATISTICS,    MUSEUM,   LABORATORY 
Henry  H.  Symons^  Statistician  and  Curator. 

STATISTICS 

California  continues  to  produce  commercially,  as  for  some  years 
past,  more  than  50  different  mineral  substances,  the  total  value  of  which 
for  1927  was  estimated  at  $377,205,000  (see  January  issue  of  Mining 
IN  California,  page  61). 

At  the  present  writing  (April  1st),  reports  are  in  hand  from  most  of 
the  producers.  Data  for  several  substances  are  now  complete  and 
have  been  compiled,  being  presented  herewith. 

Information  at  hand  indicates  that  there  was  no  production  in  Cali- 
fornia during  1927  of  the  following  substances,  which  have  at  one 
time  or  another  in  the  past  been  on  the  active  list  here :  asbestos, 
arsenic,  bismuth,  fluorspar,  mica,  molybdenum,  serpentine,  sulphur, 
strontium,  tin.  There  was  production  by  a  single  operator  in  each  of 
the  following:  Andalusite,  antimony,  bromine,  calcium  chloride,  graph- 
ite, and  lithia,  the  figures  for  which  will  have  to  be  combined  under  the 
^unapportioned'  item  in  the  final  report.  The  first  production  of 
titanium  minerals  in  commercial  quantity  in  California  was  recorded 
last  year.  The  production  was  made  from  the  minerals  ilmenite  and 
rutile.  Titanium  is  used  in  alloys  of  steel,  in  paint  employed  for  pro- 
tecting iron  and  steel  and  is  also  valuable  in  the  dyeing  industry. 

BARYTES 

Commercial  shipments  of  crude  barytes  in  California  during  1927 
amounted  to  a  total  of  17,993  tons  valued  at  $90,617  f.o.b.  rail-shipping 
point,  being  a  marked  increase  in  both  quantity  and  value  over  the 
1926  figures  of  4978  tons  and  $38,165.  The  1927  yield  came  from 
properties  in  Mariposa,  Nevada  and  Orange  counties.  The  barytes 
from  Mariposa  and  Nevada  counties  was  consumed  principally  in  the 
manufacture  of  lithopone.  That  from  Orange  County  was  a  furnace 
sinter,  being  a  barytes  gangue  in  a  quicksilver  ore,  and  was  sold  for 
use  in  oil-well  drilling  mud. 

The  plant  of  the  Chemical  and  Pigments  Company  at  Oakland, 
Alameda  County,  with  a  capacity  of  25  tons  of  lithopone  daily,  con- 
tinued operations  during  the  year.  This  plant  will  thus  afford  an 
outlet  for  some  of  California's  zinc  ore  as  well  as  for  barytes. 

More  than  half  of  the  total  tonnage  of  barytes  utilized  in  the  United 
States  is  taken  in  the  manufacture  of  lithopone,  which  is  a  chemically- 
prepared  white  pigment  containing  approximately  70%  barium 
sulphate  and  30%  zinc  sulphide.  This  is  one  of  the  principal  constitu- 
ents of  'flat'  wall  paints.  Other  important  uses  for  barytes,  after 
washing  and  grinding,  are  as  an  inert  pigment  and  filler  in  paint, 
paper,  linoleum,  oilcloth  and  rubber  manufacture  and  in  the  prepara- 
tion of  a  number  of  chemicals,  including  barium  binoxide,  carbonate, 
chloride,  nitrate,  and  the  sulphate  precipitated,  or  'blanc  fixe.' 
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BITUMINOUS    ROCK 

This  material  is  essentially  an  uncemented  sandstone  which  is 
saturated  with  and  held  together  by  a  natural  asphaltic  constituent, 
probably  the  residue  from  the  evaporation  of  a  crude  petroleum 
deposit.  Bituminous  rock  is  still  used  to  a  limited  extent  for  road 
dressing  in  those  districts  adjacent  to  available  deposits,  though  the 
manufacture  of  asphalt  at  the  oil  refineries  has  almost  entirely  super- 
seded the  direct  use  of  the  native  material.  The  present  operators  of 
the  Old  City  Street  Improvement  Company's  quarry  in  Santa  Cruz 
County  advise  that  they  are  now  putting  on  the  market  a  material 
which  can  be  laid  cold.  It  will  be  especially  applicable  and  valuable 
for  patching  jobs.  Shipments  from  quarries  in  Santa  Barbara  and 
Santa  Cruz  counties  in  1927  totaled  3515  tons  of  bituminous  rock, 
valued  at  $17,704  f.o.b.  rail-shipping  point. 

CEMENT 

Cement  is  the  most  important  single  structural  material  in  the 
mineral  output  of  California.  During  1927  there  was  produced  a  total 
of  14,661,783  barrels  valued  at  $25,430,763  f.o.b.  plant,  being  an 
increase  of  over  half  a  million  barrels  in  quantity,  but  only  slightly  in 
total  value  owing  to  a  small  drop  in  prices.  The  1926  output  was 
13,797,173  barrels,  valued  at  $25,269,678,  or  an  average  of  $1.84  per 
barrel.     The  1927  average  was  $1.80  per  barrel. 

The  1927  production  came  from  twelve  operating  plants  in  ten 
counties,  and  employed  a  total  of  3803  men.  The  three  plants  in  San 
Bernardino  County  made  a  total  of  5,557,339  barrels,  valued  at  $9,823,- 
839,  the  balance  of  the  state's  product  coming  from  a  single  plant  in 
each  of  the  following  counties :  Calaveras,  Contra  Costa,  Kern,  Merced, 
Riverside,  San  Benito,  San  Mateo,  Santa  Cruz  and  Solano.  The  new 
plant  of  the  Yosemite  Portland  Cement  Company  at  Merced  began 
operations  and  made  commercial  shipments  in  1927. 

CHROMITE 

Chromic  iron  ore  or  chromite  to  the  amount  of  225  short  tons, 
recalculated  to  the  basis  of  45%  CrgOg,  valued  at  $5,063  f.o.b.  shipping 
point,  was  sold  during  the  year  1927  in  California. 

The  principal  use  of  chromium  is  in  alloys  of  steel  and  refractories, 
though  it  is  also  used  in  chemicals,  the  latest  development  of  which 
is  chromium  plating.  It  is  hoped  that  the  development  of  the  steel 
industry  and  the  resumption  of  copper  smelting  on  the  Pacific  Coast 
may  create  some  demand  for  California's  chromite,  but  the  outlook 
for  the  immediate  future  is  not  encouraging. 

PYRITE 

A  total  production  of  130,910  tons  of  pyrite  valued  at  $564,823  was 
reported  shipped  in  California  during  1927,  from  properties  in  Ala- 
meda, Mariposa,  San  Benito  and  Shasta  counties.  This  was  an  increase 
both  in  quantity  and  value  over  the  figures  of  100,896  tons  and  $466,088 
in  1926. 

The  pyrite  shipped  had  a  sulphur  content  ranging  up  to  46.5%  S. 
It  is  mostly  used  in  the  manufacture  of  sulphuric  acid  for  explosives 
and  fertilizers,  though  a  portion  is  utilized  directly  in  the  preparation 
of  agricultural  fertilizer  and  insecticides. 
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This  does  not  include  the  large  quantities  of  pyrite,  chalcopyrite 
and  other  sulphides  which  are  otherwise  treated  for  their  valuable 
metal  contents.  Some  sulphuric  acid  is  annually  made  as  a  by-product 
in  the  course  of  roasting*  certain  tonnages  of  Mother  Lode  auriferous 
concentrates  while  under  treatment  for  their  precious  metal  values. 

MUSEUM 

The  Museum  of  the  State  Mining  Bureau  possesses  an  exceptionally 
fine  collection  of  rocks  and  minerals  of  both  economic  and  academic 
value.  It  ranks  among  the  first  five  of  such  collections  in  North 
America;  and  contains  not  only  specimens  of  most  of  the  known  min- 
erals found  in  California,  but  much  valuable  and  interesting  material 
from  other  states  and  foreign  countries  as  well. 

Mineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  will  be  appreciated  by  the  State  Mining  Bureau  as  well 
as  by  those  who  utilize  the  facilities  of  the  collection. 

The  exhibit  is  daily  visited  by  engineers,  students,  business  men  and 
prospectors  as  well  as  tourists  and  mere  sightseers.  Besides  its  prac- 
tical use  in  the  economic  development  of  California 's  mineral  resources, 
the  collection  is  a  most  valuable  educational  asset  to  the  state  and  to 
San  Francisco. 

LABORATORY 

Frank  Sanborn,  Mineral  Technologist. 

Minerals  containing  the  rare-earth  metals  are  occasionally  received 
at  this  laboratory  for  identification.  Such  minerals  have  come  from 
Tulare  and  Riverside  counties,  but  so  far  no  commercial  production 
has  been  reported  from  these  sections  of  the  state.  A  mineral  was 
received  a  day  or  so  ago  from  Riverside  County  that  may  be  cerite,  but 
as  yet  has  not  been  identified  exactly. 

The  rare  earths  are  usually  found  associated  with  one  another,  cerium 
being  the  most  abundant  of  these  elements.  The  chief  use  of  cerium 
is  in  the  preparation  of  an  iron  alloy  called  ferrocerium.  This  alloy  is 
hard  and  brittle,  and  will,  upon  being  struck  or  filed,  give  off  a  shower 
of  sparks,  which  fact  makes  the  composition  valuable  in  the  manufac- 
ture of  ignition  devices.  There  are  other  minor  uses  for  cerium,  such 
as  in  the  making  of  chemicals  and  incandescent  mantles.  There  is  no 
settled  market  for  cerium. 

Over  1300  samples  were  received  and  determined  at  this  laboratory 
during  the  three-month  period  covered  by  this  report. 
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LIBRARY 

E.  A.  Lowe,  Librarian. 

In  addition  to  the  numerous  standard  works,  authoritative  informa- 
tion on  many  phases  of  the  mining  and  mineral  industry  is  constantly 
being  issued  in  the  form  of  reports  and  bulletins  by  various  govern- 
ment agencies. 

The  library  of  the  Division  of  Mines  and  Mining  contains  some  five 
thousand  selected  volumes  on  mines,  mining  and  allied  subjects,  and  it 
is  also  a  repository  for  reports  and  bulletins  of  the  technical  depart- 
ments of  federal  and  state  governments  and  of  educational  institutions, 
both  domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  just  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarrasses  the  ordinary  person  seeking 
specific  information. 

To  assist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  Mining  in  California  contains  under 
this  heading  a  list  of  all  books  and  official  reports  and  bulletins 
received,  with  names  of  publishers  or  issuing  departments. 

Files  of  all  the  leading  technical  journals  will  be  found  in  the 
library,  and  county  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  published  in  the  mining 
centers  of  the  state  are  available  for  reference. 

The  library  and  reading  room  are  open  to  the  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neces- 
sary assistance. 

OFFICIAL   PUBLICATIONS   RECEIVED 
Governmental. 

U.  S.  Geological  Survey : 

Professional  Paper  152 — Geography,  Geology  and  Mineral  Resources  of  Part  of 
Southeastern  Idaho.     By  Geo.  Rogers  Mansfield. 

Professional  Paper  150-C — A  Section  of  the  Kaibab  Limestone  in  Kaibab 
Gulch,  Utah.     By  L.  F.  Noble. 

Bulletin  795-F — The  Gilbert  District  Nevada.     By  Henry  G.  Ferguson. 

Bulletin  795-G — Phosphate  Rock  in  the  Three  Forks-Yellowstone  Park  Region, 
Montana.     By  D.  Dale  Condit,  PI  H.  Finch  and  J.  T.  Pardee. 

Bulletin  795-H — A  Manganese  Deposit  of  Pleistocene  Age  in  Bannock  County, 
Idaho.     By  D.  F.  Hewett. 

Bulletin  796-B — Geology  and  Oil  and  Gas  Prospects  of  Northeastern  Colorado. 
By  Kirtley  F.  Mather,  James  Gilluly  and  Ralph  G.  Lusk. 

Bulletin  796-C — Geology  and  Coal  Resources  of  the  Salina  Canyon  District, 
Sevier  County,  Utah.     By  Edmund  M.  Spieker  and  Arthur  A.  Baker. 

Bulletin  796-D — Geology  and  Oil  and  Gas  Possibilities  of  the  Bell  Springs  Dis- 
trict, Carbon  County,  Wyoming.  By  C.  E.  Dobbin,  H.  W.  Hoots  and  C.  H. 
Dane. 

Bulletin  797-A — Mineral  Industry  of  Alaska  in  1926  and  Administrative 
Report.     By  Philip  S.   Smith. 

Bulletin  788-E — Topographic  Instructions  of  the  U.  S.  Geological  Survey. 

Water  Supply  Paper  596-G — Chemical  Character  of  Florida.  By  W.  D.  Col- 
lins and  C.  S.  Howard. 

Water  Supply  Paper  596-H — Notes  on  Practical  Water  Analysis.  By  W.  D. 
Collins. 

Water  Supply  Paper  596-F — Laboratory  Tests  on  Physical  Properties  of 
Water-Bearing  Materials.     By  Norah  Dowell   Stearns. 
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Annual  Report  of  the  Director  to  the  Secretary  of  the  Interior  for  the  Fiscal 
Year  Ended  June  30,  1927. 
U.  S.  Bureau  of  Mines : 

Technical  Paper  403 — Hydraulic  Classification,  Its  Theory,  Mechanical  Devel- 
opment and  Application  to  Ore  Dressing.     By  A.  W.  Fahrenwald. 
Technical  Paper  417 — Analyses  of  Indiana  Coals.     By  W.  N.  Logan. 
Technical  Paper  420 — Geophysical    Methods    of    Prospecting.     By    A.    E.    Eve 

and  D.  A.  Keys. 
Technical  Paper  437 — Coke-Oven  Accidents  in  the  United  States.     By  "William 

W.  Adams. 
Bulletin  222— The  Metallurgy  of  Quicksilver.     By  L.  H.  Duschak  and  C.  N. 

Schuette. 
Bulletin  229— Fifty-nine  Coal-Mine  Fires.     By  G.  S.  Rice,  J.  W.  Paul  and  M. 

M.  von  Bernewitz. 
Bulletin  245 — Mining  of  Thin  Coal  Beds  in  the  Anthracite  Region  of  Penn- 
sylvania,    By  Dever  C.  Ashmead. 
Bulletin  274 — Potash  Mining  in  Germany  and  France.     By  Geo.  S.  Rice  and 

John  A.  Davis. 
Bulletin  277— Safety  in  Coal  Mining  (A  Handbook).     By  Geo.  S.  Rice. 
Bulletin  283— Coal-Mine  Fatalities  of  the  United  States,  1926. 
Bulletin  287 — Gases  from  Blasting  in  Tunnels  and  Metal-Mine  Drifts.     By  E. 

D.  Gardner. 
Bulletin  289— Petroleum  Refinery  Statistics,  1926.     By  G.  R.  Hopkins. 
Mineral  Resources  of  the  United  States : 
Abrasive  Materials  in  1926. 
Asbestos  in  1926. 
Coal  in  1925. 

Coke  and  By-Products  in  1925. 

Gold,  Silver,  Copper,  Lead  and  Zinc  in  California  and  Oregon  in  1926. 
Lead  and  Zinc  Pigments  and  Salts  in  1926. 
Lead  in  1926. 

Magnesium  and  Its  Compounds  in  1926. 
Manganese  and  Manganiferous  Ores  in  1926. 
Mica  in  1926. 
Phosphate  Rock  in  1926. 
Potash  in  1926. 
Rare  Metals  in  1926. 
Sand  and  Gravel  in  1926. 
Secondary  Metals  in  1926. 

Silver,  Copper,  Lead  and  Zinc  in  the  Central  States  in  1926. 
Stone  in  1926. 
Talc  and  Soapstone  in  1926. 
Zinc  in  1926. 
Reports  of  Investigations  : 
Serial  No. 

2843 — The  Sulphur  Content  of  Commercial  Motor  Fuels.     By  A.  J.  Kraemer, 
E.  C.  Lane,  and  C.  S.  Luce. 

(Results  of  tests  of  samples  collected  by  the  Bureau  of  Mines  in 
July,   1927 ;   with  the  conclusion  that  the  sulphur  content  of  most 
commercial  gasoline  is  less  than  0.10  per  cent.) 
2844 — Coal-Mine  Fatalities  in  November,  1927.     By  W.  W.  Adams. 

(Discusses  fatality  rates  and  gives  detailed  statistical  tabulations 
of  the  number  and  causes  of  coal-mine  accidents.) 
2845 — Consumption  of  Explosives  in  November,   1927.     By  W.   W.  Adams. 

(Statistical  analysis  of  production  and  sales.) 
2846 — Properties  of  Calif.  Crude  Oils  III ;  Additional  Analyses.      By  A.  J. 
Kraemer. 

(The  third  of  a  series  of  papers  on  the  characteristics  of  repre- 
sentative California  petroleums.) 
2847 — Prevention  of  Hydrogen  Sulphide  Poisoning  in  Handling  and  Refining 
High-Sulphur  Petroleums.     By  H.  C.  Fowler. 

(Discusses  the  occurrence,  physiological  effects  and  dangers  of 
hydrogen  sulphide  which  is  frequently  a  serious  health  and  safety 
problem  in  the  petroleum  industry.  Describes  a  method  of  detecting 
the  gas  and  outlines  safety  measures.) 
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2848 — Accident- Severity  Rates  for  Certain  Mines  and  Quarries.     By  W.  W. 
Adams. 

(Analysis  and  tabulation  of  data  submitted  in  the  National  Safety 
Competition  for  the  "Sentinels  of  Safety"  trophy.) 
2849 — Analyses  of   Crude   Oils   from    the   West   Texas   District.     By   A.   J. 
Kraemer,  Peter  Grandone,  and  C.  S.  Luce. 

(Brief  production  histories  of  the  several  fields  in  the  district  and 
detailed  analyses  of  oil  samples  from  them.) 
2850 — Stocks  of  Petroleum  Products  held  by  Exporters.     By  G.  R.  Hopkins. 
(Statistical  analysis  of  such  stocks  during  the  year  1927  and  of 
exports    during    1925-26,    with    an    alphabetical    list    of    exporting 
companies. 
2851 — The  Wire  Saw  in  Slate  Quarrying.     Supplementary  Report.     By  J.  R. 
Thoemen. 

(Results  of  further  successful  tests  in  Pennsylania  slate  quarries 
with  this  novel  device  recently  introduced  from  Europe.) 
2852 — Consumption  of  Reagents  Used  in  Flotation,  1926.    By  Thomas  Varley. 
(Statistical    summary,   with    explanatory   comment,   covering   use 
of  a  wide  variety  of  chemicals  and  oils  in  the  flotation  process  in  the 
metallurgical  plants  of  the  United  States.) 
2853— The  Resistance  of  Coal  Mine  Entries  to  the  Flow  of  Air.     By  H.  P. 
Greenwald  and  G.  E.  McElroy. 

(Deals  with  fourth  phase  of  an  extensive  research  on  coal-mine 
ventilation  factors,  referring  especially  to  the  resistance  caused  by 
right-angle  bends.) 
2854 — Additions,  Removals  and  Changes  in  Permissible  List  of  Explosives 
from  July  1,  1927,  to  January  31,  1928.  By  G.  St.  J.  Perrott  and 
J.  E.  Tiffany. 

(Supplements  complete  list  of  explosives  tested  and  approved  by 
Bureau  of  Mines,  which  was  published  in  Serial  2818,  dated  June 
30,  1927.) 
2855 — Chambering  Cut-Holes  of  Drift  Rounds  in  a  Western  Metal  Mine.    By 
E.  D.  Gardner. 

(Describes  methods  of  chambering  cut-holes  in  firing  standard 
drift  rounds  at  an  Arizona  mine,  and  points  out  that  the  practice 
could  probably  be  used  to  advantage  in  blasting  operations  in  other 
metal  mines  where  ground  is  difficult  to  break.) 
2856 — Status  of  Rock-Dusting  in  the  United  States.  By  D.  Harrington,  J. 
J.  Forbes,  and  F.  Feehan. 

(Reviews  progress  made  in  the  movement  for  rock-dusting  of  all 
bituminous  coal  mines  as  a  preventive  of  mine  explosions.  Shows 
that,  while  the  movement  has  progressed  considerably,  many  mining 
communities  are  slow  to  take  advantage  of  this  effective  safeguard.) 
2857 — A  Comparison  of  Ground  Temperatures  at  Different  Depths  and  Tem- 
perature Fluctuations  of  the  Atmosphere.  By  E.  L.  Rawlins  and 
T.  W.  Johnson. 

(Gives  results  of  tests  conducted  at  Bartlesville,  Oklahoma,  to 
obtain  information  as  to  proper  depth  for  burying  natural  gas  pipe 
lines  to  minimize  temperature  fluctuations  and  thus  prevent  excessive 
leakage  of  gas  due  to  explosion  and  contraction  in  the  pipe  joints.) 
2858 — Tests  of  Atmospheres  in  Chesapeake  and  Ohio  Railroad  Tunnels 
Between  Clifton  Forge,  Virginia,  and  Hinton,  West  Virginia.  By 
R.  R.  Sayers,  L.  B.  Berger,  and  W.  P.  Yant. 

(Detailed  report  of  several  tests  made  to  determine  temperature, 
humidity,  and  composition  of  tunnel  atmospheres  and  their  physio- 
logical effects  on  enginemen.) 
Information  Circulars : 
Serial  No. 

6056 — Prevention  of  Accidents  with   Explosives  in  the  Tri-State  Zinc  and 
Lead  Ore  Producing  District.     By  S.  P.  Howell. 

(Results  of  Observations  concerning  blasting  practice  in  Missouri- 
Kansas-Oklahoma  zinc  and  lead  district,  with  special  reference  to 
the  prevention  of  misfires  and  of  accidents  while  charging  and  from 
premature  explosions.) 
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6057 — The  Determination   of  Carbon   Monoxide  in  Mines  with   the   "Iodine 
Pentoxide"  Detector.     By  G.  S.  McCaa  and  John  A.  Davis. 

(A  concise  description,  intended  especially  for  mine-rescue  work- 
ers, of  a  device  and  method  which  determines  the  amount  of  carbon 
monoxide  in  mine  air  quickly,  simply,  and  with  reasonable  accuracy.) 
6058 — List  of  Permissible  Mining  Equipment. 

(Includes  all  mining  equipment  tested  and  approved  by  the  Bureau 
of  Mines,  with  special  reference  to  safety,  to  January  1,  1928.) 
6059 — Accident   Prevention   Measures   at   the   Moctezuma   Copper  Company. 
By  E.  D.  Gardner. 

(Outlines    safety   measures    employed    by    a    mining   company   at 
Pilares,  Mexico,  which  is  making  a  noteworthy  record  in  the  pre- 
vention of  accidents.) 
60G0 — Work  of  the  Experiment  Stations  of  the  Bureau  of  Mines.     By  A.  C. 
Fieldner  and  Alden  H.  Emery. 

(Gives  an  outline  of  the  various  technologic  investigations  being 
conducted  at  the  experiment  stations  and  offices  of  the  Bureau  of 
Mines  located  in  the  different  mining  fields. 
6(X>1 — Sources  and  Distribution  of  Major  Petroleum  Products,  Central  United 
States— 1920.     By  E.  B.  Swanson  and  A.  H.  Redfield. 

(A  statistical  summary,  completing  a  series  of  regional  studies 

pertaining  to  the  distribution  of  petroleum  products,  inaugurated  for 

the  pun^osc  of  presenting  central  fundamental  statistics  pertaining 

to  the  industry.) 

U.  S.  Anny  :  Annual  Report  of  the  Chief  of  Engineers,  Part  1  and  Part  2. 

U.  S.  Coast  and  Geodetic  Survey  :   Seismological  Report,  April,  Map,  June,  1926. 

Serial  No.  406.     By  Frank  Neumann. 
California  State  Library  :  News  Notes  of  California  Libraries. 
Colorado  Geological  Survey  : 

Bulletin     3 — Geology  and  Ore  Deposits  of  the  Alma  District.     By  Horace  B. 

Patton,  Arthur  J.  Hoskin  and  G.  Montague  Butler. 
Bulletin     4 — Geology  and  Ore  Deposits  of  the  Monarch  and  Tomichi  Districts, 

Colorado.     By  R.  D.  Crawford ;  and 
Bulletin     5 — Part     I,  Reconnaissance  of  the  Geology  of  the  Rabbit  Ears 

Region.     By  F.  F.  Grout,  P.  G.  Worcester  and  Junius 
Henderson.    • 

II,  Permian  or  "Permo-Carboniferous"  of  the  Eastern  Foot- 

hills of  the  Rocky  Mountains  in  Colorado.     By  R.  M. 
Butters. 
Bulletin     7 — Bibliography  of  Colorado  Geology  and  Mining  with  Subject  Index 

from  the  Earliest  Explorations  to  1912.     By  Olive  M.  Jones. 
Bulletin  13 — Geology  and  Ore  Deposits  of  the  Platoro-Summitville  Mining  Dis- 
trict, Colorado.     By  Horace  B.  Patton. 
Bulletin  16 — Radium,  Uranium  and  Vanadium  Deposits  of  Southwestern  Colo- 
rado.    By  R.  C.  Coffin. 
Bulletin  17 — Twin  Lakes  District  of  Colorado.     By  J.  Y.  Howell. 
Bulletin  18 — Fluorspar  Deposits  of  Colorado.     By  Harry  A.  Aurand. 
Bulletin  21 — The  Geology  of  the  Ward  Region,  Boulder  County,  Colorado.     By 

P.  G.  Worcester. 
Bulletin  22 — Mineral  Deposits  of  the  Western  Slope.     By  H.  A.  Aurand. 
Bulletin  24 — Some  Anticlines  of  Western  Colorado. 
Bulletin  26 — Preliminary   Report   on   the    Underground   Waters   of   a   Part   of 

Southeastern  Colorado.     By  R.  C.  Coffin  and  A.  J.  Tieje. 
Bulletin  27 — Part       I,  Underground    Water   Possibilities   of   La   Junta   Area, 

Colorado. 
II,  Water  Resources  of  Parts  of  Crowley  and  Otero  Coun- 
ties. 

III,  Geology    of    Parts    of    Las    Animas,    Otero,    and    Bent 

Counties. 
Bulletin  28 — Oil  and  Water  Possibilities  of  Parts  of  Delta  and  Mesa  Counties, 

Colorado.     By  Plerbert  H.  Weeks. 
Bulletin  30 — Geology  and  Ore  Deposits  of  the  Red  Cliff  District,  Colorado. 

By  R.  D.  Crawford  and  Russell  Gibson. 
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Bulletin  31 — Geology   of  the   Tarryall   District,   Park   County,   Colorado.     By 
Garrett  A,  Muilenburg. 
Connecticut  State  Geological  and  Natural  History  Survey  : 

Bulletin  40 — The  Geology  of  the  Shepaug  Aqueduct  Tunnel,  Litchfield  County, 
Connecticut.      By  William  Macdonough  Agar,  with  a  chapter  by  Robert  A. 
Cairns. 
Bulletin  41 — Guide  to  the  Geology  of  Middletown,  Connecticut,  and  Vicinity. 
By  William  North  Rice  and  Wilbur  Garland  Foye. 
Florida  Geological  Survey  :  Eighteenth  Annual  Report  of. 
Illinois  State  Geological  Survey : 

Bulletin  31 — Coal  Stripping  Possibilities  in  Southern  and  Southwestern  Illinois. 

By  G.  H.  Cady. 
Press  Bulletin  13 — Illinois  Petroleum.     By  A.  H.  Bell  and  L.  E.  Workman. 
Press  Bulletin  14 — Illinois  Petroleum.     By  Gail  F.  Moulton  and  Jackson  Young. 
Report  of  Investigation  13 — Stratigraphy  and  Geologic  Structure  of  Northern 
Illinois,  with  Special  Reference  to  Underground  Water  Supplies.     By  F.  T. 
Thwaites. 
Report  of  Investigation  15 — Preliminary  Report  on  the  Fuller's  Earth  Deposits 
of  Pulaski  County.     By  J.  E.  Lamar. 
Kansas  State  Geological  Survey :  Bulletin  13 — Underground  Resources  of  Kansas. 

By  Raymond  C.  Moore  and  Kenneth  K.  Landes. 
Kansas  State  Inspector  of  Oils :  Annual  Report  of,  December.  1926,  to  Novem- 
ber 30,  1927. 
Kentucky  Geological  Survey : 

Nest  of  Sinking  Streams.     By  Dr.  Willard  R.  Jillson. 
Topography  of  Kentucky.     By  Willard  Rouse  Jillson. 
North    Carolina    Department    of   Conservation    and    Development :  Bulletin   34 — 

Discharge  Records  of  North  Carolina  Streams,  1889-1923. 
Ohio  Geological  Survey : 

Bulletin  31 — Geology  of  Vinton  County.     By  Wilbur  Stout. 
Bulletin  32 — Fauna   of  the    Silica    Shale   of  Lucas   County.     By   Grace  Anne 
Stewart. 
Oklahoma  Geological  Survey : 

Bulletin  42 — Mineral  Resources  in  Oklahoma.     By  John  S.  Redfield. 
Bulletin  43 — Oil  Sands  and  Production  Relations.     By  H.  C.  George  and  W.  F. 
Cloud. 
Pennsylvania    Department    of    Internal    Affairs :    Bulletin    92 — Topographic    and 

Geologic  Survey — Anthracite  Culm  and  Silt.     By  James  D.  Sisler. 
Tennessee  Division  of  Geology-  Bulletin  34 — Water  Resources  of  Tennessee.     By 

Warren  R.  King. 
Virginia  Geological  Survey :  Bulletin  30 — Geology  of  the  Gold-Pyrite  Belt  of  the 

Northeastern  Piedmont,  Virginia.     By  John  T.  Lonsdale. 
Australasian  Institute  of  Mining  and  Metallurgy  :  Proceedings  of  the.  No.  64  and 

No.  66. 
Australian  Museum  :  Records  of  the,  Vol.  XVI,  No.  3. 

Barcelona,  Real  Academia  de  Ciencias  y  Artes  de,  Memorias  de  la.  Vol  XX; 
Num.     7 — Los  Movimientos  Ritmicos  en  las  Celulas. 

Num.     8 — Itinerario  Geologico  A  Traves  del  Bajo  Aragon  y  el  Maestrazgo. 
Num.     9 — De  Algunas  Causas  de  Instabilidad  en  las  Iglesias  Goticas. 
Num.  10 — Accion  de  la  Luz  en  Los  Repoblados  de  Robles. 
Num.  11 — ^Algunos  Prejuicios  Geograficos. 
Num.  12 — Acustica  de  las  Salas  de  Aduicion. 
Bulgarian  Geological  Survey :  Review  of,  Jahrg  1  Heft  1,  1927. 
Canada  Department  of  Mines  :  Report  of  the,  for  the  Fiscal  Year  Ending  March 

31,  1927. 
Canadian  Mining  and  Metallurgical  Bulletin  No.  189,  No.  190,  No.  191. 
Finland  Geologiska  Kommissionen  :  Bulletin  79 — Studien  Uber  den  Gesteinsaufbau 

der  Kittil-Lappmark.     von  Victor  Hackman. 
Great  Britain  Society  of  Chemical  Industry  :  Hydrocarbon  Synthesis  from  Carbon 

Monoxide  and  Hydrogen.     By  Oliver  C.  Elvins. 
Institution    of   Petroleum    Technologists :    Possible    Auxiliary    Sources    of    Liquid 

Fuels.     By  Prof.  Alfred  W.  Nash. 
Mexico   Secretaria  de  Industria,   Comercio  y  Travajo :  Reglamento  de  Trabajos 
Petroleros.     Boletin  Minero,  Tomo  XXV,  Numero  2. 
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Montevideo :  Anales  del  Museo  de  Historia  Natural  de,  Serie  II,  Tomo  II. 

New  Zealand  Department  of  Scientific  and  Industrial  Research  :   Sixtieth  Annual 

Report  of  the  Dominion  Laboratory.     By  J.  S.  Maclaurin. 
Ontario  Department  of  Mines  : 

Thirtieth  Annual  Report  of  the,  Vol.  XXXVI,  Part  III,  1827. 
Bulletin  64 — Preliminary  Report  on  the  Mineral  Production  of  Ontario  in  1927. 
Philippine  Journal  of  Science :  Vol.  34,  No.  3 ;  No.  4. 

Republica    de    Colomboa    Biblioteca    del    Museo    Nacional :  Notas    Geograficas    y 
Geologicas.     Por  Ricardo  Lleras  Codazzi. 
Los  Minerales  de  Colomboa.     Por  Ricardo  Lleras  Codazzi. 
Rio  de  Janeiro  Museu  Nacional :  Boletin,  Vol.  Ill,  No.  3 ;  No.  2. 
South  Australia  Department  of  Mines  : 

Mining  Review  for  the  Half-Year  Ended  June  30,  1927,  No.  46. 
Annual  Report  of  the  Director  of  Mines  and  Government  Geologist  for  1926. 
Transvaal  Chamber  of  Mines  :  The  Gold  of  the  Rand. 
U.  S.  S.  R.,  Mineral  Resources  of  the  : 

Aluminum  and  Bauxite.     By  S.  Maliavkin. 

Part  11 — Bismuth.     By  C.  P.  Denguin. 

Part  12 — Tungsten.     By  G.  Denguin. 

Part  20 — Cadmium.     By  N.  Boerling  and  V.  Lyjin. 

Part  24 — Manganese.     By  A.  J.  Serck. 

Part  27 — Arsenic.     By  S.  Konstantov. 

Part  37 — Quicksilver.     By  N.  Boerling,  S.  Konstantov  and  M.  Likhareva. 

Bulletins  du  Comite  Geologique  : 

Vol.  XLI,  No.  6-9;  XLI,  No.  10;  XLV,  No.  3;  XLV,  No.  4;  XLV,  No.  5 
XLV,  No.  6;  XLV,  No.  7;  XLV,  No.  8;  XLV,  No.  9;  XLV,  No.  10 
XLVI,  No.  1 ;  XLVI,  No.  2 ;  XLVI,  No.  3 ;  XLVI,  No.  4 ;  XLVI,  No.  5 
XLVI,  No.  6 ;  XLVI,  No.  7 ;  XLVI,  No.  8-9 ;  XLV,  No.  2 ;  XLIV,  No.  10 
XLIV,  No.  9 ;  XLIV,  No.  8. 
Annual  Report  of  the  Mineral  Resources  of  the  U.  S.  S.  R.  during  the  Fiscal 

Year  1925-26. 
Livarison  74 — Lower    Carboniferous    Cephalopoda    from    the    Son-Kul    Region 

(Tien-Shan  Mountains). 
Livarison   56 — Description   Geologique  des   Environs  des   Sources   Minerals  de 
Matsesta  et  d'Angora. 

Societies  and   Educational  Institutions. 

Birmingham,  University  of.  Department  of  Oil  Engineering  and  Refining :  A  Note 

on  Gas  Analysis.     By  H.  M.  Stanley  and  A.  W.  Nash. 
California,  University  of: 

Northwestern  Continuation  of  the  San  Onofre  Breccia.     By  A.  O.  Woodford 

and  T.  L.  Bailey. 
The  Occurrence  of  Phylogenetic  Status  of  Merycodus  from  the  Mohave  Desert 

Tertiary.     By  E,  L.  Furlong. 
The  Geology  and  Paleontology  of  the  Type  Section  of  the  Meganos  Formation 
(Lower  Middle  Eocene)  of  California.     By  Bruce  L.  Clark  and  A.  O.  Wood- 
ford.     A  New  Species  of  Eocene  Coral,  Archohelia  Clarki,  from  California. 
By  Thomas  Wayland  Vaughan. 
Colorado  School  of  Mines  Magazine,  Vol.  17,  No.  10. 
Columbia  University :  Bulletin  of  Information,  28th  Series,  No.  20. 
Harvard   University : 

McGovernite,  a  New  Mineral  from  Sterling  Hill,  New  Jersey.     By  C.  Palache 

and  L.  H.  Bauer. 
Dehydration  and  Optical  Studies  of  Alunogen,  Nontronite  and  Griffithite.     By 

Esper  S.  Larsen  and  George  Steiger. 
The  Hiddenite  Occurrence  in  North  Carolina.     By  S.  C.  Davidson. 
Minnesota,  University  of : 

Bulletin  237 — Rations  for  Fattening  Baby  Beeves  and  the  Selection  of  Calves 

for  Baby  Beef  Production. 
Bulletin  238-: — Forest  Planting  Experiments  in  Minnesota. 
Bulletin  239 — Soybeans  and  Soybean  Hay  in  the  Dairy  Ration. 
Missouri,  University  of : 

Properties    of   Refractories    in    Zinc   Metallurgy.     By    E.    S.    Wheeler,    A.    H. 
Kuechler  and  H.  M.  Lawrence. 
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Oregon,  University  of :  Vol.  1,  No.  2 — A  Quantitative  Mineralogical  and  Chemical 

Classification  of  Igneous  Rocks.     By  Edwin  T.  Hodge. 
Strasbourg,  Universite  de:  Meraoires  du  Service  de  la  Carte  Geologique  d'Alsace 

et  de  Lorraine. 
Tohoku  Imperial  University,  Sendai,  Japan :  The  Science  Report  of  the,  Second 

Series  (Geology).     Vol.  X,  No.  4. 
Waseda    University,    Tokyo,    Japan :  Memoirs    of   the    Faculty    of    Science   and 

Engineering,  No.  5. 
American  Institute  of  Mining  and  Metallurgical  Engineers  :  Transactions  of,  Vol. 

LXXV. 
American  Philosophical  Society :  Proceedings  of  the.  Vol.  LXVI,  1927. 
Economic  Geology,  Vol.  XXIII,  No.  1 ;  No.  2. 

Engineers'  Society  of  Western  Pennslyvania :  Proceedings  of  the.  Vol.  43,  No.  8. 
Institution  of  Mining  and  Metallurgy:  Bulletin  279 — December,  1927;  No.  280, 

Jan.  1928. 
Mineralogical  Society  of  America :  Journal  of  the  American  Mineralogist,  Vol.  13, 

No,  3  ;  No.  4. 
Philadelphia,  The  Academy  of  Natural  Sciences  of :  Proceedings  of.  Vol.  LXXIX. 
Smithsonian  Institution  : 

Newly  Discovered  Meteoric  Irons  from  the  Wallapai  (Hualapai)  Indian  Reser- 
vation, Arizona. 
Rossite  and  Metarossite,  Two  New  Vanadates  from  Colorado. 
Western  Society  of  Engineers :  Journal,  Vol.  XXXII,  No.  10 ;  No.  11. 

Maps. 

Topographic  Maps : 

Arlington   Heights,  111.                                         laeger,  W.  Va.-Va. 

Arnoldsburg,  W.  Va.  La  Habra,  Calif. 

Belington,  W.  Va.  Mineral  Wells,  Tex. 

Blum,  Texas.  New  Braunfels,  Tex. 

Burnsville,  W.  Va.  Pagosa  Springs,  Colo. 

Galesburg,  111.  Pearsall,  Tex. 

Glendora,  Calif.  Pierce  Pond,  Me. 

Graham,  Tex.  Rocky  Mount,  Va. 

Grosvenor,   Tex.  Shell  Knob,  Mo. 

Hillsboro,  Wis.  Smithson  Valley,  Tex. 

Hinsdale,  111.  Streator,  III. 
Holderness,  N.  H. 

Books. 

Handbook  of  Ore  Dressing,  Taggart. 
Chemical  Engineering  Catalog,  1926. 

Current  Magazines  on  File. 

For  the  convenience  of  persons  wishing  to  consult  the  technical 
magazines  in  the  reading  room,  a  list  of  those  on  file  is  appended  : 

American  Petroleum  Institute,  New  York. 

Architect  and  Engineer,  San  Francisco. 

Arizona  Mining  Journal,  Phoenix,  Arizona. 

Asbestos,  Philadelphia,  Pennsylvania. 

Brick  and  Clay  Record,  Chicago. 

Bulletin,  Union  Oil  Co.,  Los  Angeles. 

California  Journal  of  Development,  San  Francisco. 

Cement,  Mill  and  Quarry,  Chicago,  Illinois. 

Chemical-Engineering  and  Mining  Review,  Melbourne,  Australia. 

Engineering  and  Mining  Journal,  New  York. 

Explosives  Engineer,  Wilmington,  Del. 

Financial  Insurance  News,  Los  Angeles,  California. 

Graphite,  Jersey  City. 

Journal  of  Electricity  and  Western  Industry,  San  Francisco. 

Metallurgical  and  Chemical  Engineering,  New  York. 

Mine  and  Quarry,  Chicago. 
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Mining  and  Engineering  Record,  Vancouver,  B.  C. 

Mining  and  Oil  Bulletin,  Los  Angeles. 

Oil  Age,  Los  Angeles. 

Oil  and   Gas  Journal,  Tulsa,  Oklahoma. 

Oil  and  Gas  News,  Kansas  City. 

Oil  News,  Galesburg,  Illinois. 

Oildom,  New  York. 

Oil,  Paint  and  Drug  Reporter,  New  York. 

Oil  Trade  Journal,  New  York. 

Oil  Weekly,  Houston,  Texas. 

Petroleum  Age,  New  York. 

Petroleum  Record,  Los  Angeles. 

Petroleum  World,  Los  Angeles. 

Queensland  Government  Mining.  Journal,  Brisbane,  Australia. 

Rock  Products,  Chicago,   Illinois. 

Safety  News,  Industrial  Accident  Commission,  San  Francisco. 

Salt  Lake  Mining  Review,  Salt  I>ake  City,  Utah. 

Southwest  Builder  and  Contractor,  Los  Angeles- 

Standard  Oil  Bulletin,  San  Francisco. 

Stone,  New  York. 

The  Record,  Associated  Oil  Company,  San  Francisco. 

Through  the  Ages,  Baltimore. 

Newspapers. 

The  following  papers  are  received  and  kept  on  file  in  the  library 

Amador  Dispatch,  Jackson,   Cal. 

Arkansas  Oil  and  Mineral  News,  Hot  Springs  National  Park   (Arkansas). 

Rarstow  Printer,  Barstow,  Cal. 

Blythe  Herald,  Blythe,  Cal. 

Bridgeport   Chronicle-Union,  Bridgeport,   Mono   Co.,   Cal 

Calaveras  Prospect,  San  Andreas,  Cal. 

California  Oil  World,  Los  Angeles,  Cal. 

Cloverdale  Reveille,  Cloverdale,  Cal. 

Colusa  Daily  Sun,  Colusa,  Cal. 

Daily  Commercial  News,  San  Francisco,  Cal. 

Daily  Midway  Driller,  Taft,  Cal. 

Del  Norte  Triplicate,  Crescent  City,  Cal. 

Exeter  Sun,  Exeter,  Cal. 

Gateway  Gazette,  Beaumont,   Cal. 

Goldfield  News,  Goldfield.  Nevada. 

Guerneville  Times,  Guerneville,  Cal. 

Healdsburg  Enterprise,  Ilealdsburg,  Cal. 

Humboldt  Standard,  Eureka,  Cal. 

Inyo  Independent,  Independence,  Cal. 

Inyo  Register,  Bishop,  Cal. 

lone  Valley  Echo,  lone,  Cal. 

Lake  County  Bee,  Lakeport,  Cal. 

Mining  and  Financial  Record.  Denver,  Colo. 

Mountain  Democrat,  Placerville,  Cal. 

Mountain  Messenger,  Downieville,  Cal. 

Nevada  Mining  Press,  Reno,  Nevada. 

Oatman  Mining  News,  Oatman,  Arizona. 

Oregon  Observer,  Grants  Pass,  Oregon. 

Oroville  Daily  Register,  Oroville,  Cal. 

Petroleum  Reporter,  Taft,  Cal. 

Placer  Herald,  Auburn,  Cal. 

Plumas  Independent,  Quincy,  Cal. 

Plumas  National  Bulletin,  Quincy,  Cal. 

Randsburg  Times,  Randsburg,  Cal. 

San  Diego  News,  San  Diego,  Cal. 

Shasta  Courier,  Redding,  Cal. 

Siskiyou  News,  Yreka,  Cal. 

Stockton  Record,  Stockton,  Cal. 

Tuolumne  Prospector,  Tuolumne,  Cal. 

Ventura  Daily  Post,  Ventura,  Cal. 

Weekly  Trinity  Journal,  Weaverville,  Cal. 
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PRODUCERS  AND  CONSUMERS 

The  producer  and  consumer  of  mineral  products  are  mutually 
dependent  upon  each  other  for  their  prosperity,  and  one  of  the  most 
direct  aids  rendered  by  the  Bureau  to  the  mining  industry  in  the  past 
has  been  that  of  bringing  producers  and  consumers  into  direct  touch 
with  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

When  the  publication  of  Mining  in  California  was  on  a  monthly 
basis,  current  inquiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  *  wanted'  or  'for  sale'  included  in 
€ach  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  quarterly  publication  of  Mining  in  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  '  Commercial  Mineral  Notes, '  and  sent  to  those  on  the  mailing  list  for 
Mining  in  California. 
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EMPLOYMENT  SERVICE 

Following  the  establishment  of  the  Mining  Division  branch  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefly  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  *  positions  open'  are  received,  the 
names  and  addresses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Telephone  and  telegraphic  communications  are  also  given  immediate 
attention. 

Technical  men,  or  those  qualified  for  supervisory  positions,  and  vacan- 
cies of  like  nature,  only  are  registered,  as  no  attempt  will  be  made 
to  supply  common  mine  and  mill  labor. 

A  list  of  current  applications  for  positions  and  'positions  open'  is 
carried  in  each  issue.  Notices  are  designated  by  a  key  number,  and  the 
name  and  address  corresponding  to  any  number  will  be  supplied  upon 
request,  without  delay  or  charge  of  any  kind.  If  desired,  recom- 
mendations may  be  filed  with  an  application,  but  copies  only  should  be 
sent  to  the  Division  of  Mines  and  Mining,  to  avoid  possible  loss.  Regis- 
tration cards  for  the  use  of  both  prospective  employers  and  employees 
may  be  obtained  upon  request,  and  a  cordial  invitation  is  extended  to 
the  industry  to  make  free  use  of  the  facilities  afforded. 

POSITIONS   WANTED 

61^  Mining  or  geological  work.  Technical  graduate  (1916).  Twelve  years' 
general  mining  experience  in  western  states.  Speaks  fair  Spanish.  Will  go 
anywhere.     Age  37.     Married.     Salary  wanted,  .$175,  minimum.     References. 

61-5  Mine  superintendent  or  assayer.  Three  years'  experience  as  foreman,  one 
as  superintendent  and  2  as  assayer;  Colorado,  Texas  and  Mexico.  Age  33. 
Married.     References. 

61-6  Milling.  Eight  years'  varied  experience  as  millman  and  mill  foreman.  Age  45. 
Single.     Salary  wanted,  $250.     References. 
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PUBLICATIONS  OF  THE  DIVISION  OF 
MINES  AND  MINING 

During  the  past  forty-eight  years,  in  carrying  out  the  provisions  of 
the  organic  act  creating  the  former  California  State  Mining  Bureau, 
there  have  been  published  many  reports,  bulletins  and  maps  which  go 
to  make  up  a  library  of  detailed  information  on  the  mineral  industry  of 
the  state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  office  of 
the  Division  of  Mines  and  Mining,  in  the  Ferry  Building,  San  Fran- 
cisco; New  Orpheum  Building,  Los  Angeles;  Capitol  Extension 
Building,  Sacramento;  Santa  Maria;  Santa  Paula;  Coalinga;  Taft; 
Bakersfield.  They  may  also  be  found  in  many  public,  private  and 
technical  libraries  in  California  and  other  states,  and  foreign  countries. 

A  catalog  of  all  publications  from  1880  to  1917,  giving  a  synopsis  of 
their  contents,  is  issued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  above 
offices  and  enclosing  the  requisite  amount  in  the  case  of  publications 
that  have  a  list  price.  Only  coin,  stamps  or  money  orders  should  be 
sent,  and  it  will  be  appreciated  if  remittance  is  made  in  this  manner 
rather  than  by  personal  check. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Money  orders  should  be  made  payable  to  the  Division  of  Mines 
and  Mining. 

REPORTS 

Asterisks  (**)  indicate  the  publication  is  out  of  print. 

Price 
♦♦First  Annual  Report  of  the  State  Mineralogist,  1880,  43  pp.     Henry  G. 

Hanks 

♦♦Second  Annual  Report  of  the  State  Mineralogist,  1882,  514  pp.,  4  illustra- 
tions, 1  map.     Henry  G.  Hanks 

♦♦Third  Annual  Report  of  the  State  Mineralogist,  1883,  111  pp.,  21  illustra- 
tions.     Henry    G.   Hanks 

♦♦Fourth  Annual  Report  of  the  State  Mineralogist,  1884,  410  pp.,  7  illustra- 
tions.     Henry   G.   Hanks 

♦♦Fifth  Annual  Report  of  the  State  Mineralogist.  1885,  234  pp.,  15  illustra- 
tions, 1  geological   map.     Henry  G.  Hanks 

♦♦Sixth  Annual   Report  of  the   State  Mineralogist,  Part  I,   1886,  145  pp.,  3 

illustrations,  1  map.     Henry  G.  Hanks 

♦♦Part  II,  1887,  222  pp.,  36  illustrations.     William,  Irelan,  Jr 

♦♦Seventh  Annual  Report  of  the  State  Mineralogist,  1887,  315  pp.     William 

Irelan,  Jr. 

♦♦Eighth  Annual  Report  of  the  State  Mineralogist,  1888,  948  pp..  122  illustra- 
tions.     William   Irelan,   Jr , 

♦♦Ninth  Annual  Report  of  the  State  Mineralogist,  1889,  352  pp.,  57  illustra- 
tions, 2  maps.     William  Irelan,  Jr 

♦♦Tenth  Annual  Report  of  the  State  Mineralogist,  1890,  983  pp.,  179  illustra- 
tions, 10  maps.     William  Irelan,  Jr 
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REPORTS— Continued 

Asterisks  (••)  indicate  the  publication  is  out  of  print. 

Price 
Eleventh   Report    (First  Biennial)    of  the   State  Mineralogist,  for  the  two 
years   ending   September  15,    1892,   G12   pp.,   73   illustrations,  4   maps. 

William  Irelan,  Jr $1.00 

♦♦Twelfth  Report  (Second  Biennial)  of  the  State  Mineralogist,  for  the  two 
j'ears  ending   September  15,   1894,  541   pp.,  101   illustrations,  5  maps. 

J.  J.  Crawford . 

♦♦Thirteenth  Report  (Third  Biennial)  of  the  State  Mineralogist,  for  the  two 
years   ending    September   15,    189G,    726   pp.,    93   illustrations,   1   map. 

J.  J.  Crawford 

Chapters   of    the    State    Mineralogist's    Report,    Biennial    Period,    1913-1914, 

Fletcher  Hamilton  : 
♦♦Mines  and  Mineral  Resources,  Amador,  Calaveras  and  Tuolumne  Counties, 

172   pp.,   paper ^ 

Mines  and  Mineral  Resources,  Colusa,  Glenn,  Lake,  Marin,  Napa,  Solano, 

Sonoma  and  Yolo  Counties,  208  pp.,  paper .50 

Mines    and    Mineral    Resources,    Del    Norte,    Humboldt,    and    Mendocino 

Counties,  59   pp.,  paper .25 

♦♦Mines   and   Mineral    Resources,    Fresno,    Kern,    Kings,    Madera,    Mariposa, 

Merced,  San  Joaquin  and  Stanislaus  Counties,  220  pages,  paper 

Mines    and    Mineral    Resources    of    Imperial     and     San    Diego    Counties, 

113   pp.,   paper .35 

♦♦Mines    and    Mineral    Resources,    Shasta,    Siskiyou    and    Trinity    Counties, 

180   pp.,   paper 

♦♦Fourteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1913- 
1914,  Fletcher  Hamilton,  1915: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Amador,  Cala- 
veras, Tuolumne,  Colusa,  Glenn,  Lake,  Marin,  Napa,  Solano,  Sonoma, 
Yolo,  Del  Norte,  Humboldt,  Mendocino,  Fresno,  Kern.  Kings,  Madera, 
Mariposa,  Merced,  San  Joaquin,  Stanislaus,  San  Diego.  Imperial, 
Shasta,    Siskiyou,    and    Trinity    Counties,    974    pp.,    275    illustrations, 

cloth    

Chapters   of   the    State    Mineralogist's    Report,    Biennial    Period,    1915-1916, 

Fletcher  Hamilton  : 
♦♦Mines  and  Mineral  Resources,  Alpine,   Inyo  and  Mono  Counties,   176  pp., 

paper 

♦♦Mines  and  Mineral  Resources,  Butte,  Lassen,  Modoc,  Sutter,  and  Tehama 

Counties,    91   pp.,    paper 

Mines  and  Mineral   Resources,   El   Dorado,  Placer,  Sacran>ento,  and  Yuba 

Counties,   198  pp.,   paper .65 

Mines   and    Mineral   Resources,   Monterey,   San    Benito,   San    Luis   Obispo, 

Santa  Barbara,  and  Ventura  Ck)unties,  183  pp.,  paper .65 

Mines  and  Mineral  Resources,  Los  Angeles,  Orange,  and  Riverside  Counties, 

136    pp.,    paper .50 

♦♦Mines  and  Mineral  Resources,  San  Bernardino  and  Tulare  Counties,  186  pp., 

paper    

♦♦Fifteenth  Report  of  the  State  Mineralogist,  for  the  Biennial  Period  1915- 
1916,  Fletcher  Hamilton,  1917: 
A  General  Report  on  the  Mines  and  Mineral  Resources  of  Alpine,  Inyo, 
Mono,  Butte,  Lassen,  Modoc,  Sutter,  Tehama,  Placer,  Sacramento, 
Yuba,  Los  Angeles,  Orange,  Riverside,  San  Benito,  San  Luis  Obispo, 
Santa  Barbara,  Ventura,  San  Bernardino  and  Tulare  Counties,  990  pp., 

413  illustrations,  cloth 

Chapters  of  the  State  Mineralogist's  Report,  Biennial  Period  1917-1918, 
Fletcher  Hamilton  : 

Mines  and  Mineral  Resources  of  Nevada  County,  270  pp.,  paper .75 

Mines  and  Mineral  Resources  of  Plumas  County,  188  pp.,  paper .50 
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PREFACE 


The  Division  of  Mines  and  Mining  (formerly  State  Uning  Bureau) 
is  maintained  for  the  puri)ose  of  assisting  in  all  posaile  ways  in  the 
development  of  California's  mineral  resources. 

As  one  means  of  ofTerinfi  tangible  service  to  the  niiinj;  ]  the 

State  Mineralogist  for  many  years  has  issued  an  anin       '•    .  ....  ..mal 

report   reviewing   in   detail   the   mines   and    mineral  s   of  the 

various  counties. 

The  weak  point  in  work  of  this  character  h       ■  'it*  results 

of  field  investigations  were  so  long  in  prepara.. had  lost 

much  of  their  u.sefulness  by  the  time  they  finally  appear^  in  print. 

As   a   progressive  step   in   advancing  the   interests   c    the  mineral 
industry,  publication  of  the  Annual  nej>ort  of  the  Stai  Mi         '     *  * 
in  the  form  of  monthly   chapters  wa>^   Iml^iui   in   .T:iini.v 
continued  until  March,  1923. 

Owing  to  a  lack  of  funds  for  printing  thi.s  was  change  to  quarterly 
publication,  begin nini:  in  ^'  •  *  mber,  1923. 

For  the  same  reason.  1.  iig  with  the  Januar.v,  192  i5«ue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  -  year, 
payable  in  advance;  single  copies,  25  cents  apiece.  *Minig  in  Cali- 
fornia' will  continue  to  ^       -  ■•^lout  charge  to  our  -•■  * ^ist, 

including  schools  and  pul  n^  r\ro  nKo  othr^r  i  of 

the  Division  of  Mines  and  Mining 

Pajrcs  are  numbered  consecutively  throiigli«»ut  the  year  iid  an  index 
to  the  comi)lete  reports  is  included  'nlly  in  the  cl'    ' imber. 

Such   a  publication   admits  of   -  1    improvemei  r  the  old 

method  of  procedure.  Each  issue  contains  a  report  otthe  current 
development  and  mining  activities  of  the  state,  prepare  by  the  dis- 
trict mining  engineers.  Special  articles  <lealing  with  vrious  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  ail  other  con- 
tributors are  included.  Mineral  production  reports  fonerly  issued 
only  as  an  annual  stati.stical  bulletin  are  published  her-  oon  as 

returns  from  producers  are  compiled.  The  executive  ;i...,:.-s,  and 
those  of  the  laboratory,  museum,  library,  employment  servK  and  other 
features  with  which  the  public  has  had  too  little  acquaintace  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covcttd  in  these 
chapters,  the  practice  of  issuing  from  time  to  time  technici  reports  on 
special  subjects  will  be  continued,  as  well.  A  list  of  such  ?ports  now 
available  is  appended  hereto,  and  the  names  of  new  bullous  will  be 
added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  imrovement. 
Constructive  suggestions  from  the  mining  public  will  be  glacv  received,  M 

and  are  invited.  " 

The  one  aim  of  the  Division  of  Mines  and  Mining  is  to  icrease  its 
usefulness  and  to  stimulate  the  intelligent  development  of  the.vonderful, 
latent  resources  of  the  State  of  California. 


DISTRICT  REPORTS  OP  MINING  ENGINEERS 


In  ]  19-1920  the  Mining  Department  was  organized  into  four  main 
geogrrhical  divisions,  with  the  field  work  delegated  to  a  mining 
engin€''  in  each  district,  working  out  from  field  offices  that  were 
establiied  in  Redding,  Auburn,  San  Francisco  and  Los  Angeles, 
respecvely.  This  move  brought  the  office  into  closer  personal  con- 
tact wh  operators,  and  it  has  many  advantages  over  former  methods 
of  coi meting  field  work.  In  1923  the  Redding  and  Auburn  field 
offices  sere  consolidated  and  moved  to  Sacramento. 

Th(  vcdding  office  was  reestablished  in  1928,  and  the  boundaries  of 
each  (  trict  adjusted.  The  counties  now  included  in  each  of  the  four 
divisicis,  and  the  locations  of  the  branch  offices,  are  shown  on  the 
accomanying  outline  map  of  the  state.     (Frontispiece.) 

Rep  rts  of  mining  activities  and  development  in  each  division,  pre- 
pared y  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  (vision  heading. 

Alt  )Ugh  the  petroleum  industry  is  but  little  affiliated  with  other 
branc  s  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
prodi  s  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor 1  the  current  development  and  general  conditions  in  the  state's 
oil  fi.  '>:  is  included  under  this  heading. 

New  C     nty  Reports 

Th-  eries  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  d  Tent  counties,  that  together  comprise  the  State  Mineralogist's 
Repo  XIV  to  XVII,  inclusive,  in  the  case  of  many  of  the  counties 
have  "Come  exhausted.  Those  still  in  stock  are  in  need  of  revision. 
It  wa  deemed  advisable,  therefore,  beginning  with  the  January,  1925, 
issue  'Mining  in  California,'  to  make  the  district  engineers'  reports 
in  th  form  of  a  complete  general  report  on  the  mines  and  mineral 
resou  es  in  one  or  more  of  the  counties  in  each  district. 

Th  program  will  be  followed  as  near  as  possible  in  succeeding  num- 
bers <  the  quarterly  until  each  county  in  the  state  has  been  covered. 

SACRAMENTO  FIELD  DIVISION 

C.  A.  Logan,  Mining  Engineer. 

BUTTE  COUNTY 
Geogr    hy 

Th  western  half  of  Butte  County  lies  in  the  Sacramento  Valley 
and  entirely  an  agricultural  region,  while  to  the  north  and  east  of 
Orov  '  the  foothills  rise  into  mountain  ridges  several  thousand  feet 
high,   parated  by  deep  canyons  occupied  by  the  forks  of  Feather  River, 


PREFACE 


The  Division  of  Mines  and  Mining  (formerly  State  Mining  Bureau) 
is  maintained  for  the  purpose  of  assisting  in  all  possible  ways  in  the 
development  of  California's  mineral  resources. 

As  one  means  of  offering  tangible  service  to  the  mining  public,  the 
State  Mineralogist  for  many  years  has  issued  an  annual  or  a  biennial 
report  reviewing  in  detail  the  mines  and  mineral  deposits  of  the 
various  counties. 

I  The  weak  point  in  work  of  this  character  has  been  that  the  results 
of  field  investigations  were  so  long  in  preparation  that  they  had  lost 
much  of  their  usefulness  by  the  time  they  finally  appeared  in  print. 

As  a  progressive  step  in  advancing  the  interests  of  the  mineral 
industry,  publication  of  the  Annual  Report  of  the  State  Mineralogist 
in  the  form  of  monthly  chapters  was  begun  in  January,  1922,  and 
continued  until  March,  1923. 

Owing  to  a  lack  of  funds  for  printing  this  was  changed  to  quarterly 
publication,  beginning  in  September,  1923. 

For  the  same  reason,  beginning  with  the  January,  1924,  issue,  it  has 
been  necessary  to  charge  a  subscription  price  of  $1  per  calendar  year, 
payable  in  advance;  single  copies,  25  cents  apiece.  'Mining  in  Cali- 
fornia' will  continue  to  be  sent  without  charge  to  our  exchange  list, 
including  schools  and  public  libraries,  as  are  also  other  publications  of 
the  Division  of  Mines  and  Mining. 

Pages  are  numbered  consecutively  throughout  the  year  and  an  index 
to  the  complete  reports  is  included  annually  in  the  closing  number. 

Such  a  publication  admits  of  several  improvements  over  the  old 
method  of  procedure.  Each  issue  contains  a  report  of  the  current 
development  and  mining  activities  of  the  state,  prepared  by  the  dis- 
trict mining  engineers.  Special  articles  dealing  with  various  phases 
of  mining  and  allied  subjects  by  members  of  the  staff  and  other  con- 
tributors are  included.  Mineral  production  reports  formerly  issued 
only  as  an  annual  statistical  bulletin  are  published  herein  as  soon  as 
returns  from  producers  are  compiled.  The  executive  activities,  and 
those  of  the  laboratory,  museum,  library,  employment  service  and  other 
features  with  which  the  public  has  had  too  little  acquaintance  also  are 
reported. 

While  current  activities  of  all  descriptions  will  be  covered  in  these 
chapters,  the  practice  of  issuing  from  time  to  time  technical  reports  on 
special  subjects  will  be  continued,  as  well.  A  list  of  such  reports  now 
available  is  appended  hereto,  and  the  names  of  new  bulletins  will  be 
added  in  the  future  as  they  are  completed. 

The  chapters  will  be  subject  to  revision,  correction  and  improvement. 
Constructive  suggestions  from  the  mining  public  will  be  gladly  received, 
and  are  invited. 

The  one  aim  of  the  Division  of  Mines  and  Mining  is  to  increase  its 
usefulness  and  to  stimulate  the  intelligent  development  of  the  wonderful, 
latent  resources  of  the  State  of  California. 


DISTRICT  REPORTS  OF  MINING  ENGINEERS 


In  1919-1920  the  Mining  Department  was  organized  into  four  main 
geographical  divisions,  with  the  field  work  delegated  to  a  mining 
engineer  in  each  district,  w^orking  out  from  field  offices  that  were 
established  in  Redding,  Auburn,  San  Francisco  and  Los  Angeles, 
respectively.  This  move  brought  the  office  into  closer  personal  con- 
tact with  operators,  and  it  has  many  advantages  over  former  methods 
of  conducting  field  work.  In  1923  the  Redding  and  Auburn  field 
offices  were  consolidated  and  moved  to  Sacramento. 

The  Redding  office  was  reestablished  in  1928,  and  the  boundaries  of 
each  district  adjusted.  The  counties  now  included  in  each  of  the  four 
divisions,  and  the  locations  of  the  branch  offices,  are  shown  on  the 
accompanying  outline  map  of  the  state.     (Frontispiece.) 

Reports  of  mining  activities  and  development  in  each  division,  pre- 
pared by  the  district  engineer,  will  continue  to  appear  under  the  proper 
field  division  heading. 

Although  the  petroleum  industry  is  but  little  affiliated  with  other 
branches  of  mining,  oil  and  gas  are  among  the  most  valuable  mineral 
products  of  California,  and  a  report  by  the  State  Oil  and  Gas  Super- 
visor on  the  current  development  and  general  conditions  in  the  state's 
oil  fields  is  included  under  this  heading. 

New  County  Reports 

The  series  of  separate  reports  on  the  mines  and  mineral  resources  of 
the  different  counties,  that  together  comprise  the  State  Mineralogist's 
Reports  XIV  to  XVII,  inclusive,  in  the  case  of  many  of  the  counties 
have  become  exhausted.  Those  still  in  stock  are  in  need  of  revision. 
It  was  deemed  advisable,  therefore,  beginning  with  the  January,  1925, 
issue  of  'Mining  in  California,'  to  make  the  district  engineers'  reports 
in  the  form  of  a  complete  general  report  on  the  mines  and  mineral 
resources  in  one  or  more  of  the  counties  in  each  district. 

This  program  will  be  followed  as  near  as  possible  in  succeeding  num- 
bers of  the  quarterly  until  each  county  in  the  state  has  been  covered. 

SACRAMENTO  FIELD  DIVISION 
C.  A.  Logan,  Mining  Engineer. 

BUTTE  COUNTY 

Geography 

The  western  half  of  Butte  County  lies  in  the  Sacramento  Valley 
and  is  entirely  an  agricultural  region,  while  to  the  north  and  east  of 
Oroville  the  foothills  rise  into  mountain  ridges  several  thousand  feet 
high,  separated  by  deep  canyons  occupied  by  the  forks  of  Feather  River, 
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The  Soutliern  Pacific  Railroad's  Shasta  Route  traverses  the  western 
or  valley  portion  from  north  to  soutli,  Avitli  a  branch  throup:h  Iloncut 
to  Oroville,  and  anotlier  from  Chico  to  Stirlino^  City  via  Mag-alia.  The 
Western  Pacific  Railway,  entering  Oroville  from  the  south,  follows 
the  canyon  of  the  North  Fork  of  Feather  River  northeastward  into 
Plumas  County.  The  Sacramento  Northern,  an  electric  short  line, 
runs  from  Sacramento  north  to  Oroville  Junction,  with  branches  to 
Chico  and  Oroville.  The  county  is  adequately  covered  by  a  network  of 
good  roads. 

Mineral    Resources 

The  placer  gold  production  has  been  heavy,  and  the  complete  record 
would  show  several  times  the  amount  in  tlie  table,  as  the  surface 
placers  Avorked  in  the  early  days  were  extremely  rich.  An  estimate  of 
$200,000,000  total  gold  output  has  been  made,  but  there  are  no  definite 
figures  previous  to  1880  to  support  this  except  for  the  Cherokee  (Spring 
Valley)  Mine.  Gold  quartz  has  yielded  a  few  million.  Next  in 
importance  has  been  tlie  stone  industry,  in  tliis  county  a  by-product  of 
gold  dredging;  mineral  water,  chromite,  manganese,  silver,  platinum 
group  metals,  brick,  lime,  soapstone  and  mineral  paint  have  each  been 
produced  in  smaller  quantities.  Several  liundred  diamonds  have  been 
found  during   placer  mining. 

Water,  Power  and  Timber 

The  drift  mines  in  general  develop  from  their  own  Avorkings  enough 
water  for  washing  the  small  tonnages  of  gravel  mined,  and  (piartz 
mines  generally  have  enough  for  milling.  There  is  not  enough  water 
available  for  direct  use  for  power,  in  many  cases,  and  Avhat  there  is 
that  could  be  used  for  this  purpose,  is  too  costly,  particularly  in  the 
case  of  the  supply  in  the  Forbestown  Mining  district,  where  the  Oro- 
ville-Wyandotte  Irrigation  district  controls  the  supply  and  charges  a 
high  price.  The  supply  for  surface  placer  mining  is  limited.  The 
water  formerly  used  for  hydraulic  mining  has  been  taken  by  power 
companies  and  farmers.  Pacific  Gas  &  Electric  Company  operates 
two  hydroelectric  plants  at  De  Sabla  and  Centerville  on  Big  Butte 
Creek.  Great  Western  Power  Company  of  California  has  a  large 
generating  plant  at  Las  Plumas. 

There  is  a  good  supply  of  timber  for  mining  in  all  of  the  mining 
districts. 
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CHROMITE^ 

Chromite  was  found  in  many  parts  of  the  county  between  1915  and 
1918,  as  shown  by  the  following  tabulation,  which  is  abstracted  from 
our  Bulletin  76,  to  which  the  reader  is  referred  for  fuller  details,  as 
there  has  been  practically  no  new  development  in  this  branch  of  mining 
since  1919,  and  all  are  idle  now. 

The  mines  along  the  flanks  of  the  Magalia  ridge  as  far  north  as 
Stirling  City  are  within  hauling  distance  of  the  railroad.  The  deposits 
there  are  generally  in  the  canyons  where  erosion  has  cut  through  the 
lava  and  soil  cover  and  has  exposed  the  serpentine,  w^hich  occurs  in 
lenses  striking  generally  northwest,  and  carrying  chromite  either  in 
bunches  or  as  disseminated  ore,  the  latter  requiring  concentration. 

In  the  eastern  part  of  the  county,  there  is  no  lava  covering.  A  large 
serpentine  area  is  traversed  by  North  Fork  of  Feather  River  north  of 
Big  Bend  and  there  are  other  occurrences  near  Mountain  House,  Quartz 
Hill,  three  to  six  miles  east  of  Forbestown  and  in  the  extreme  southeast 
part  of  the  county. 

Table   of  Chromite  Properties   in   Butte   County 

Location  Nearest  R.  R.  shipping 

Name  Sec.        Twp.        Range  point  and  distance 

Ag-ard  &  Stewart 36  23  4          1   mile  Pulga 

Curtis 7  21  4        Oroville 

Dowden 15  miles  Blinzig 

Hendricks 34  22  4        Oroville 

Hendricks    No.    2 6  21  4        Oroville 

Lambert    34  23  3          5  miles  Magalia 

Lucky  Strike Woodleaf            30  miles  Oroville 

Dickie  &  Dreisbach Clipper  Mills         30  miles  Oroville 

Noyes 

Rohrer   &    McCroskey 36  23  4        28   miles  Oroville 

Sharrer   10  19  7        30  miles  Oroville 

Simmons 
Stokes 
Swayne 
Union  Chrome 

Wakehama 35  23  3        19  miles  Oroville 

Wells  Mine 

Zenith    6  19  7        26  miles  Oroville 

CLAY 

Lund  Brick  Plant.  N.  E.  Lund,  290  Villa  Street,  Oroville,  owner 
and  operator.  The  plant  and  pit  are  3.7  miles  east  of  Coxlane  spur  on 
the  Southern  Pacific  Railroad  between  Palermo  and  Honcut.  The 
deposit  is  of  interest  because  the  clay  being  used  overlies  an  auriferous 
gravel  channel,  and  the  removal  of  clay  will  facilitate  the  working  of 
the  gravel  which  first  attracted  the  owner. 

The  following  is  a  section  of  the  deposit : 

2  feet  soil  and  gravel  overburden. 
5-6  feet  red  mottled  sandy  clay   (fat). 
5-6  feet  red  mottled  sandy  clay   (leaner). 
26  feet  light  sandy  clay   (decomposed  sand). 

?  gold  bearing  channel,  depth  unknown,  containing  fine  and  coarse  red  gravel 
and  large  boulders,  with  a  good  deal  of  quartz. 

Lund's  first  work  was  to  sink  five  shafts  averaging  40  feet  deep  to 
gravel;  there  are  10  such  shafts  in  all,  which  were  stopped  before 
reaching  bedrock  by  the  influx  of  water.  An  adit  was  run  580  feet  in 

iCal.   state  Min.  Bur.  Bull.   76,  pp.   118-121;   216. 
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rim  gravel  without  reaching  the  channel  trough,  and  was  lost  by 
caving.    A  good  prospect  is  reported. 

Clay  is  dug  with  a  dragline  scraper,  raised  by  bucket  elevator  to 
rolls,  then  elevated  to  a  bin  from  w'hich  it  goes  to  pug  mill,  auger 
machine  and  cutter.  A  set  of  tunnel  driers  has  been  built  lately, 
requiring  2^  days  for  steam  drying  or  four  days  by  air  circulation 
alone.  There  is  also  an  outside  drier.  The  capacity  of  machinery  is 
20  M  daily.    Oil  fuel  and  steam  power  are  used. 

The  different  strata  of  clay  have  to  be  mixed  to  obtain  a  good  red 
brick  of  pleasing  color.  Roofing  granules  are  made  from  waste.  Three 
shades  of  this,  called  cherry,  light  red  and  blue-red  are  sold.  Bricks 
are  burned  in  field  kilns. 

Professor  W.  F.  Dietrich  reported  tests  on  material  from  this  prop- 
erty and  discussed  its  ceramic  qualities  in  Bulletin  99  of  this  Division, 
recently  published. 

Table  Mountain  Clay  Products  Company  has  a  brick  plant  at  Ther- 
malito  and  40  acres  of  clay  land  6  miles  distant  in  SWi  Sec.  22,  T.  20  N., 
R.  3  E.,  on  the  Oroville-Pentz  highway.  L.  F.  Riley,  president  and 
manager.     Frank  Terrill,  superintendent. 

The  plant  has  a  capacity  of  20,000  brick  daily.  Roofing  tile  and 
partition  tile  are  made,  as  well  as  common  and  rug  brick.  The  brick 
are  of  a  pleasing  shade,  lighter  than  commonly  seen,  and  of  good 
quality. 

The  clay  pit  carries  a  thin  basaltic  capping  and  about  6  feet  of  grey 
volcanic  mud,  burning  dark  red.  This  is  underlain  by  light-colored 
clay  of  the  lone  formation,  of  which  4  feet  is  pure  white.  It  was  pros- 
pected by  auger  holes  up  to  22  feet  deep  and  in  one  place  72  feet. 

It  is  mined  with  scrapers  and  hauled  to  the  plant  in  three  trucks, 
where  it  is  dumped  to  the  dry  pan  and  elevated  to  a  bin;  that  coarser 
than  60-mesh  is  returned  to  the  pan.  It  is  worked  in  an  auger  machine 
and  bricks  are  cut  by  hand.  After  drying  in  the  sun  about  two  weeks, 
bricks  are  burned  6  days  in  oil-fired  field  kilns  of  185,000  bricks  each. 
Machinery  is  operated  by  electric  power.  The  plant  is  served  by 
Sacramento  Northern  Railway. 

The  ceramic  qualities  of  a  sample  of  clay  from  this  property  were 
tested,  and  discussed  by  Professor  W.  F.  Dietrich  in  our  Bulletin  99, 
recently  published. 

COPPER 

A  little  cement  copper  was  produced  from  the  concentrate  at  the 
Gold  Bank  Mine  after  chlorination.  The  ores  of  the  Bonanza  King 
prospect  and  the  Evening  Star  claim  (which  see)  carry  copper,  as  do 
others  noticed,  but  no  production  of  this  metal  is  being  made. 

FUELS 

Lignite  has  been  found  in  the  Oroville  district  in  wells  drilled  for 
water  and  oil.  This  lignite  occurs  in  association  with  the  lone  forma- 
tion, which  borders  the  foothills  on  the  east  and  northeast  sides  of  the 
valley.  In  geologic  mode  of  occurrence  it  is  similar  to  that  found  at 
lone,  Amador  County,  and  Lincoln,  Placer  County,  where  lignite  occurs 
interbedded  in  nearly  horizontal,  saucer-shaped  bodies  in  clay  and 
sand  at  depths  seldom  over  125  feet  below  the  present  surface, 
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Natural  gas  in  small  amount  has  been  produced  from  a  single  well  in 
this  county. 

Lott  Ranch.  C.  F.  Lott,  owner,  Oroville.  This  property  is  8^  miles 
by  road  from  Oroville  in  Sec.  12,  T.  20  N.,  R.  3  E.,  in  Coal  Canyon,  at 
an  elevation  of  500  feet.  There  are  reported  to  be  two  strata  of  brown 
lignite  at  depths  of  20  and  30  feet  below  the  surface,  but  the  old  work- 
ings were  obliterated  by  a  washout  and  slide  several  years  ago  and 
the  beds  in  place  underground  are  not  now  accessible,  although  there 
is  considerable  lignite  in  the  old  dumps. 

Between  1860  and  1880  this  lignite  was  used  in  Oroville  for  fuel 
and  for  making  gas.  There  is  no  one  now  alive  in  the  neighborhood 
who  knows  the  extent  of  the  underground  workings,  but  an  old  report^ 
states  the  coal  was  about  six  feet  thick  and  was  drifted  for  '*  several 
hundred  feet. '^  A  sample  taken  in  1920  by  the  writer  from  the  old 
dump  was  too  much  oxidized  to  permit  any  test  of  its  properties. 

GEMS 

Calif  omit  e  (California  Jade)  occurs  at  the  Jade  Mountain  Mines 
near  Pulga,  on  the  Western  Pacific  Railway  in  the  canyon  of  North 
Fork  of  Feather  River.  Some  work  has  been  done  upon  the  property 
and  an  attractive  exhibit  was  made  at  the  last  State  Fair.  J.  R.  Grant, 
418  Turk  Street,  San  Francisco,  manager.  W.  H.  King,  Pulga,  sec- 
retary. 

Diamonds  have  been  found  at  intervals  from  the  early  days  in  the 
placer  mines  of  Cherokee  and  Morris  Ravine  and  these  finds  have  con- 
tinued up  to  the  present  time,  although  mining  has  almost  ceased 
there.  Eakle  stated  ^  in  1922  that  more  than  300  good  diamonds  have 
been  obtained  from  the  placers  of  the  Cherokee  district.  All  were 
accidental  finds  in  the  course  of  washing  the  gold-bearing  gravel.  The 
source  of  these  diamonds  has  not  been  found.  The  United  States 
Diamond  Mining  Company  prospected  some  ground  unsuccessfully  in 
an  effort  to  find  the  stones  in  place  some  years  ago.  Though  diamonds 
have  been  found  at  times  at  placer  mines  in  seven  other  counties,  the 
number  found  at  Cherokee  has  evidently  exceeded  all  the  others  com- 
bined. They  weighed  usually  up  to  one  carat,  but  some  larger  ones 
were  up  to  two  carats  in  weight.    A  good  many  were  '  off  color. ' 

GOLD    (quartz  mines) 

The  quartz  mines  of  the  Forbestown  district  and  of  Big  Bend  Moun- 
tain, which  have  been  the  most  important  so  far  found  in  the  county, 
occur  in  greenstone  mapped  geologically  as  amphibolite  schist,  com- 
prising rocks  principally  of  basic  igneous  character,  which  have  been 
dynamically  altered,  changing  largely  to  schists.  The  infl.uence  of  the 
great  granodiorite  and  granite  batholith  lying  between  these  two  dis- 
tricts, and  which  is  bordered  by  other  scattered  mines,  was  probably 
important  in  the  genesis  of  the  ores,  though  no  important  mines  have 
been  found  here  in  the  granite. 

The  bedrock  formations  in  the  entire  western  half,  and  more,  of 
the  county  are  covered,  except  where  reached  by  erosion,  so  little  can 
be  judged  of  their  character.  From  observations  made  by  the  writer 
in  several  drift  mine  workings,  and  in  the  canyons  of  some  of  the 

1  Cal.  state  Min.  Bur.  R.  XI,  p.  166. 

2  Cal.  State  Min.  Bur.  Bull.  91,  p.  8. 
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streams,  it  appears  that  the  slates  and  schists  of  the  Calaveras  (Car- 
boniferous) series  with  accompanyiner  basic  dikes  and  serpentine  follow 
their  normal  strike  northwest,  with  dip  to  the  northeast,  across  the 
Magalia  and  neighboring  ridges,  and  that  the  Mariposa  (Jurassic) 
slate  occurs  to  the  southwest  of  that  series.  The  identification  of  these 
rocks,  as  far  as  it  went,  was  made  solely  on  the  striking  similarity, 
lithologically,  of  the  rocks  found  here  to  those  of  these  series  in  the 
Mother  Lode  counties.  Gold-bearing  stringers  and  pocket  deposits  in 
these  rocks  have  furnished  the  gold  which  has  enriched  the  old  stream 
channels  crossing  them.  This  is  certain  because  all  but  one  or  two  of 
these  channels  now  being  worked  as  drift  mines  carry  little  rock  except 
greenstone,  slate  and  serpentine,  and  these  channels  are  nearly  all 
manifestly  too  small  and  too  short  to  have  reached  back  into  the  granite 
forming  the  core  of  the  mountains  from  the  vicinity  of  Stirling  City 
northward.  The  term  'dike'  has  been  applied  to  several  of  these 
gold-bearing  rock  series  whose  courses  can  be  traced  at  intervals, 
AVhere  the  removal  of  the  lava  cover  reveals  them.  The  channels,  flow- 
ing southwest,  offer  interesting  evidence  of  earth  movements  along  the 
dikes.  Nearly  every  drift  mine  that  has  been  opened  between  West 
Branch  of  Feather  River  and  Big  Chico  Creek  shows  faults  that  have 
occurred  since  the  deposition  of  the  gravel,  Avhere  the  channels  cross 
the  'dikes.'  In  all  cases  mentioned  except  one,  there  is  an  apparent 
upthrow  on  the  downstream  (southwest)  side  or  a  downthrow  on  the 
nortlieast  amounting  to  a  displacement  of  from  a  few  feet  to  225  feet, 
the  latter  observed  at  the  Black  Diamond  and  Dix  Mines  (which  see). 

Associated  with  the  Calaveras  and  allied  rocks  are  many  large  quartz 
veins,  which  must  be  in  the  main  'spotted,'  barren  or  low  grade,  as 
no  mines  of  importance  have  been  developed  in  them  in  the  Magalia 
or  nearby  districts.  They  resemble,  and  are  probably  the  same  in 
origin  as  the  'bull  quartz'  veins  of  the  Mother  Lode. 

One  thing  distinguished  the  quartz  mines  of  the  county  from  those 
farther  south.  In  Butte  County  the  gold  is  mostly  in  the  sulphides, 
and  little  has  been  recovered  by  amalgamation,  in  the  principal  mines. 
A  large  quartz  vein  showing  little  sulphide  is  apt  to  be  very  low  grade. 
Copper  sulphides  are  usually  present  in  small  amount.  There  has 
been  a  tendency  for  sulphides  to  occur  in  bunches,  rather  than  scattered 
through  the  quartz  evenly. 

Berry  Creek  Mine  containing  80  acres  in  the  EJ  of  E^  of  Sec.  28, 
T.  21  N.,  R.  5  E.,  on  the  Oroville-Quincy  highway.  Berry  Creek  station 
on  the  Western  Pacific  Railway  is  about  four  miles  northwest  by 
road.     Elevation,  1900  feet. 

The  property  was  worked  by  C.  J.  Willett  et  al.,  and  later  by  John 
Kinkaid,  and  ore  was  crushed  in  a  1-stamp  mill.  It  was  worked  by 
open  cut  and  a  series  of  short  adits  on  the  steep  mountain  side  above 
(east)  of  the  road,  previous  to  1910.  The  present  owner,  Carl  Johnson, 
Oroville  (star  route),  has  driven  a  new  adit  100  feet  lower  than  the 
lowest  old  work  and  this  is  175  feet  long,  with  the  face  in  hard  grano- 
diorite  and  with  an  estimated  distance  of  about  100  feet  to  go  to  be 
directly  below  the  point  where  pay  was  found  in  the  adit  from  the  road 
level.  The  old  w^orkings  are  caved  and  inaccessible,  and  statements 
as  to  the  size  of  the  vein  are  conflicting.  The  ore  is  variously  stated 
to  be  from  a  few  inches  to  five  feet  wide.     It  was  good  grade,  several 
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hundred  tons  yielding  a  reported  average  value  of  $10  a  ton  on  the 
plates  under  obviously  wasteful  milling,  with  high  loss  in  the  tailing ; 
besides  this,  bunches  of  rich  pocket  ore  yielded  many  thousands  of 
dollars.    The  total  output  is  estimated  at  from  $30,000  to  $80,000. 

Beginning  at  the  highest  workings,  there  is  first  an  open  cut  65  feet 
long.  Seventy  feet  lower  an  adit  was  run,  a  stope  was  worked  and  a 
drift  advanced  on  the  vein  from  which  ore  was  being  taken  when  the 
drift  was  lost  by  caving  from  the  stope.  A  winze  20  feet  below  this 
level  is  said  to  be  in  pay  ore.  The  adit  from  the  road  level  is  reported 
to  be  200  feet  long,  with  pay  ore  in  a  cross  vein  15  to  20  feet  back 
from  the  2-foot  vein  which  was  struck  about  70  feet  from  the  portal. 

Besides  the  narrower  pay  vein  which  strikes  northwest  and  dips 
southwest,  a  wide  vein  of  quartz  striking  N.  25°  E.  and  dipping  east, 
outcrops  on  the  hillside  east  of  the  road.  It  has  been  prospected  only 
for  pockets.  The  surface  of  the  hillside  pans  small  quantities  of  free 
gold  in  many  places. 

Equipment  consists  of  1 -drill  compressor,  jackhammer  drill,  gasoline 
engine  and  1-stamp  mill,  the  mill  requiring  a  new  building.  A  water 
ditch  supplying  free  water  crosses  the  property  80  feet  above  the 
lowest  adit,  as  does  also  the  Butte  and  Plumas  Railroad.  There  are  two 
good  houses  on  the  place. 

Bloomer  Hill  (Chambers)  Mine  comprises  166f  acres  in  NE^  Sec.  35, 
T.  21  N.,  R.  4  E.,  on  Bloomer  Hill  one  mile  from  Bloomer  station  on 
Western  Pacific  Railway.  The  railway  and  North  Fork  of  Feather 
River  cross  one  corner  of  the  property.  Erminie  Chambers,  owner, 
Oroville. 

The  deposit  consists  of  disseminated  sulphides  and  siliceous  replace- 
ment in  amphibolite  schist  with  later  oxidation,  leaching  and  kaoliniza- 
tion  in  the  upper  section.  The  schist  is  derived  from  earlier  igneous 
rocks,  including  some  porphyry.  The  footwall  of  unaltered  schistose 
porphyry  strikes  N.  20°  W.  and  dips  50°  E.  Local  jointing  or  move- 
ment planes  may  have  been  the  lines  from  which  the  rock  masses  were 
acted  upon. 

The  development  consists  of  three  adits,  two  raises  and  a  sub-level. 
No.  1  adit,  said  to  be  100  feet  long  and  75  feet  below  the  surface  at 
the  face,  was  not  visited.  It  is  said  to  be  all  in  ore.  No.  2  open  cut 
and  adit  crosscuts  the  formation  for  about  125  feet,  N.  60°  E.  at  an 
elevation  of  1200  feet.  Here  an  inspection  shows  mineralized  schist, 
partly  leached  and  kaolinized,  with  some  cores  of  less  mineralized  rock. 
There  are  three  short  drifts  off  this  level.  The  late  A.  B.  Chambers,  the 
former  owner  and  operator,  stated  that  ore  milled  from  one  of  these 
averaged  over  $6  in  free  gold,  and  that  the  entire  distance  of  this 
crosscut  averaged  $2.50  to  $3  a  ton.  This  level  is  125  feet  below  the 
outcrop  at  the  face.  In  this  adit  40  feet  from  the  portal,  an  inclined 
winze  connects  with  a  sub-level  120  feet  deeper  and  with  No.  3  adit 
200  feet  vertically  below  No.  2.  The  sub-level,  about  100  feet  long, 
shows  the  fresh,  hard  mineralized  schist  unaffected  by  leaching  or 
kaolinization.    No.  3  adit  is  about  600  feet  long,  but  did  not  reach  ore. 

About  1900  the  property  was  equipped  with  a  15-stamp  mill  and 
4-drill  air  compressor  just  below  No.  3  adit.  Water  for  power  and 
milling  was  brought  11  miles  from  Berry  Creek  by  a  ditch  which  cost 
over  $35,000  and  a  steel  pipe  line  which  gave  over  700  feet  fall  at  the 
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mill.  Only  ore  from  development  Avork  had  been  milled  when  the 
mill  and  other  buildings  except  the  compressor  house  were  destroyed 
by  a  forest  fire.  Several  of  the  buildings  were  replaced  but  the  mill 
still  lies  on  the  ground  and  the  mine  has  remained  idle  for  12  years 
or  more. 

Burlington  Prospect.  Owner,  Burlington  Gold  Mining  Company, 
c/o  Mrs.  W.  C.  Ralston,  430  California  Street  San  Francisco.  Com- 
prises lots  54  and  56  in  Sees.  3  and  10,  T.  19  N.,  R.  6  E.,  containing 
43.18  acres,  near  Forbestown. 

A  vein  reported  to  be  six  feet  wide  has  been  prospected  by  the  Joe 
adit,  635  feet  long,  which  gives  170  feet  of  backs  at  the  face.  Some 
ore  is  reported  in  this.  The  Annette  adit,  about  300  feet  long,  did 
not  develop  ore.    This  property  has  been  idle  a  number  of  years. 

Carlisle  Mine  covers  600  acres,  patented,  and  40  acres  unpatented, 
all  in  Sec.  35,  T.  20  N.,  R.  6  E.,  one  to  two  miles  north  of  Forbestown. 
Owners,  heirs  of  INIrs.  Rose  H.  Hazelton,  and  Wm.  Denman,  San 
Francisco. 

The  Carlisle,  Big  Betsy  and  Indian  Gulch  veins  occur  here.  The 
formations  are  granodiorite  and  amphibolite  schist,  the  contact  cross- 
ing the  section  almost  diagonally  in  a  northeasterly  direction.  The 
South  Fork  of  Feather  River  lias  cut  a  deep  canyon  across  the  south 
half  making  conditions  favorable  for  prospecting  the  Carlisle  vein  by 
adits.  Carlisle  vein  has  been  developed  by  a  winze  200  feet  deep  with 
three  drifts  100  to  110  feet  long  northeast  and  one  315  feet  long  south- 
west on  the  vein,  opening  it  for  a  total  length  of  425  feet  on  the  200-foot 
level.  The  vein  dips  60°  northwest.  The  adit  from  which  the  winze 
was  sunk  is  on  the  north  bank  near  the  river  level,  and  the  drift  south- 
west was  carried  under  the  river.  The  vein  is  reported  six  to  eight 
feet  wide. 

A  10-stamp  mill  was  placed  on  the  south  bank  of  the  river  and  con- 
nected with  the  Carlisle  workings  by  tramway,  and  ore  from  a  small 
stope  above  the  adit  level,  as  well  as  that  from  development,  was  milled. 
The  ore  carries  pyrite,  galena  and  copper  sulphides  in  considerable 
quantity. 

The  Big  Betsy  vein  strikes  east  across  the  extreme  northwest  part 
of  the  property.  It  showed  a  reported  width  of  12  feet  where  cut  in 
an  adit  300  feet  long.    There  is  no  record  of  ore  milled  from  it. 

The  Indian  Gulch  vein  is  on  the  east  side  of  the  property.  Ninety 
tons  of  ore  from  it  is  said  to  have  plated  $10  a  ton.  It  is  about  four 
feet  wide  and  only  slightly  developed. 

Water  from  the  river  and  from  Forbes  Ravine  might  be  utilized. 
Three  miles  of  road  would  be  needed  to  connect  with  a  road  from 
Enterprise. 

Daisy  Prospect  comprises  two  claims  in  SE^  Sec.  4,  T.  21  N.,  R.  6  E., 
one  mile  east  of  Mountain  House  at  an  elevation  of  3750  feet.  How'ard 
Silsbee  and  0.  G.  Thomas,  owners,  are  running  an  adit  to  cut  a  pocket 
shoot  formerly  mined  in  a  shaft  a  little  higher.  The  small  veins  and 
stringers  of  quartz  occur  at  the  surface  in  red  and  yellow  ocher  derived 
from  black  slate  and  mica  schist,  the  entire  mass  of  which  appears  to 
be  out  of  place  as  the  laminae  strike  east. 

Another  vein  shows  a  width  up  to  one  foot  where  it  has  been  trenched 
for  100  feet  northwest.     It  shows  some  patches  of  coarse  pyrite  which 


SACRAMENTO   FIELD   DIVISION  181 

in  this  region  distinguishes  the  ore  veins  from  those  of  less  value.  A 
depth  of  only  10  feet  has  been  reached  on  this  vein  and  there  has  been 
no  production. 

Denver  Mine.  Charles  L.  Falk,  owner,  Woodleaf.  Leased  to  E.  LeG. 
Reeves  of  Clipper  Mills  and  Gil  Peyton.  It  is  in  the  W^  of  Sec.  4, 
T.  19  N.,  R.  6  E.    The  lessees  are  doing  some  work. 

Evening  Star  Claim  is  in  SEJ  Sec.  8,  T.  21  N.,  R.  5  E.,  presumably 
on  the  south  extension  of  Pinkston  vein,  9.5  miles  from  old  Yankee 
Hill.  Elevation  2680  feet  (aneroid).  John  Wells,  Yankee  Hill,  owner. 
The  Western  Pacific  Railway  is  about  one  mile  distant  down  the  steep 
canyon,  but  with  no  road  to  it.    The  vein  outcrop  strikes  N.  30°  W. 

An  adit  120  feet  long  follows  the  vein  on  strike.  The  deposit  is 
essentially  an  altered  zone  of  amphibolite  schist,  mineralized  with 
thickly  disseminated  pyrite,  zincblende  and  copper  sulphides,  and 
leached  by  descending  water  near  the  surface,  with  some  small  crusts 
of  azurite  and  malachite.  At  50  feet  in  the  adit,  a  width  of  six  feet  is 
said  to  carry  $4  to  $5  free  sold.  A  winze  sunk  12  feet  in  the  adit 
floor  50  feet  from  the  portal  shows  an  8-inch  vein  of  heavy  sulphide 
carrying  from  6.62%  to  13%  copper,  1  to  5  oz.  silver,  80  cents  gold 
and  some  zinc.  In  the  adit  and  crosscuts  a  width  of  50  feet  or  more 
is  leached  and  altered  to  a  soft  mass  of  clay  and  silica. 

Water  can  be  had  one-half  mile  distant  and  400  feet  lower.  There 
is  no  equipment. 

Florence  Prospect.  Howard  Silsbee,  owner.  Mountain  House  via 
Berry  Creek.  There  are  two  claims,  40  acres,  in  Sec.  4,  T.  21  N.,  R.  6  E., 
one-half  mile  north  of  Mountain  House. 

Three  veins  of  quartz  carrying  coarse  pyrite,  strike  north  in  a  width 
of  130  feet.  The  Rose  Quartz  or  westernmost  vein  is  unprospected  as 
it  does  not  outcrop  but  was  struck  accidentally  in  a  hole,  where  it  is 
said  to  'pan.'  The  Middle  or  West  vein  prospects  where  side  stringers 
make  into  it.  This  vein  is  four  feet  wide  and  has  been  prospected  by 
a  shallow  tunnel  and  a  shaft  50  feet  deep  which  cuts  through  it  at 
14  feet.  It  dips  80°  west.  The  East  vein,  nine  feet  wide,  is  said  to  be 
traceable  for  one-half  mile. 

The  owner  has  run  a  crosscut  adit  162  feet  to  prospect  the  three 
veins.  He  estimates  he  has  25  feet  to  go  to  reach  the  Rose  Quartz, 
85  feet  to  the  West  and  155  feet  to  the  East  vein.  Work  will  be  con- 
tinued during  the  present  year. 

Forhestown  Consolidated  Gold  Mines.  M.  J.  Cooney  and  F.  G.  Stoer, 
Forbestown,  owners.  This  group  includes  the  Gold  Bank  Mine  of  four 
quartz  claims  and  a  millsite  in  NWJ  Sec.  11  and  SWJ  Sec.  2;  Golden 
Queen,  tw^o  quartz  claims  adjoining  Gold  Bank  on  west,  on  the  same 
vein;  Golden  King  claim,  adjoining;  all  of  section  one  and  N|  of  NWJ 
of  Sec.  12;  Oroville  No.  1  and  No.  2  placers;  Shakespeare  Mine  (three 
quartz  claims  lying  mostly  in  Yuba  County),  E^  of  Sec.  10,  and  Miller 
Mine  in  Sec.  15  (Yuba  County),  all  in  T.  19  N.,  R.  6  E.,  and  making  a 
total  of  1035  acres  patented  land  with  other  unpatented  claims,  all 
near  Forbestown. 

Because  of  the  past  record  of  the  Gold  Bank  and  the  possibilities  of 
the  different  units  of  the  property,  it  is  probably  the  most  interesting 
and  important  quartz  mining  group  in  the  county. 

2—61270 
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The  country  rock  has  been  mapped  as  amphibolite  schist,  a  group 
name  adopted  to  include  a  number  of  ancient  igneous  rocks  which  have 
been  in  the  main  altered  by  dynamic  metamorphism.  The  rock  form- 
ing the  hanging  wall  of  the  Gold  Bank  vein  is  a  hard,  dense,  fine- 
grained, dark-green  diorite,  and  blocky  rather  than  schistose.  The 
footwall  country  rock  is  syenitic.  A  large  granite  batholith  lies  one 
mile  north,  and  gabbrodiorite  one  mile  south. 

The  Gold  Bank  Mine  had  been  worked  previous  to  1887,  and  in  1888 
a  Huntington  mill  was  in  operation,  but  the  principal  activity  was 
from  1888  to  1904.  In  1890  four  5-foot  Huntington  mills  were  in  use 
and  the  sulphides  were  being  worked  by  chlorination  after  being 
roasted  in  a  reverberatory  furnace.  Later,  stamps  were  substituted 
for  crushing  but  chlorination  was  used  throughout  the  period  of  opera- 
tion. Forty  stamps  were  in  service  for  ten  years,  when  20  more  were 
added,  and  all  60  were  run  for  six  years  longer. 

The  earlier  operations  were  through  adits  and  an  inclined  shaft  on 
the  vein.  The  Gold  Bank  and  Golden  Queen  claims  are  on  the  south 
side  of  the  canyon  of  South  Fork  of  Feather  River.  The  vein  strikes 
about  east  and  has  an  average  dip  of  35°  north,  so  that  the  original 
operators  could  have  greatly  increased  their  net  profits  by  taking 
advantage  of  the  topography,  driving  a  lower  adit  and  putting  the 
mill  below  the  adit  portal.  This  adit  was  finally  driven  but  the  mill 
was  left  above,  requiring  hoisting  of  ore.  The  adit,  at  an  elevation  of 
1800  feet  (altimeter)  is  8  by  8  feet  in  cross  section  in  hard  diorite 
requiring  no  timber,  running  southwest  and  cutting  the  fissure  1275 
feet  from  the  portal.  At  this  point,  raising  on  the  vein  connected 
the  bottom  of  the  shaft  with  adit,  the  inclined  depth  being  1600  feet 
on  dip  at  adit.  From  this  connection  the  adit  was  continued  to  a  total 
length  of  2500  feet  without  cutting  other  veins  of  apparent  importance. 
Nine  levels  in  all  were  run  between  the  shaft  collar  and  drain  adit, 
besides  which  five  earlier  adits  had  been  driven  on  the  east  slope,  so 
that  the  vein  was  stoped  for  an  inclined  depth  of  1850  feet  on  dip. 
The  third  and  seventh  levels,  about  1100  feet  in  length,  were  the  farthest 
east,  and  third  level  was  run  1200  feet  west,  making  a  total  length 
of  about  2300  feet  explored  on  the  strike  but  at  only  a  shallow  depth. 
The  largest  stope  on  the  Gold  Bank  (on  east  side  of  shaft)  was  about 
450  feet  on  the  strike  by  600  feet  on  the  dip.  The  stoped  width  Where 
the  workings  could  be  seen  by  the  writer  in  the  Gold  Bank  between 
levels  eight  and  nine  varied  from  3  to  11  feet.  The  ore  formed  in 
lenses  on  both  walls;  in  places  both  in  the  Gold  Bank  and  Golden 
Queen,  a  lens  may  be  seen  on  the  hanging  wall  overlapping  one  on  the 
footwall  side  of  fissure,  which  may  be  as  wide  as  40  feet.  The  horses 
of  rock  between  the  lenses  is  apparently  the  only  waste  handled  in 
stoping. 

The  shaft  gave  access  to  the  Golden  Queen  on  the  west  and  this 
property  was  worked  from  300  level  to  surface,  largely  under  lease 
as  separate  owners  had  the  two  mines  at  the  time.  Here  the  stoping 
was  on  the  hangingwall  side  and  it  is  said  the  footwall  lenses  have  not 
been  mined.  Where  seen  on  the  300-foot  level  a  footwall  lens  has  a 
width  up  to  eight  feet.  There  is  a  possibility  of  opening  up  a  large 
block  of  ore  on  this  side  of  the  mine  by  extending  the  levels  below 
No.  3  westward  into  the  Golden  Queen.  There  are  also  possibilities 
of  opening  up  more  ore  on  the  footwall  on  the  Gold  Bank,  and  the 
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possibility  that  the  lower  levels  may  not  be  exhausted.  Practically  no 
stoping  was  done  on  the  Golden  Queen  below  the  300-foot  level,  nor 
below  the  ninth  level  in  the  Gold  Bank. 

There  is  no  full  and  authentic  record  of  the  production  of  either 
property.  The  total  output  of  the  Gold  Bank  is  placed  at  $2,000,000, 
of  which  $500,000  was  profit.  The  record  of  the  Golden  Queen  when 
operated  under  lease  by  the  Stow  family,  owners  of  the  Gold  Bank, 
from  October,  1896,  to  October,  1898,  show^ed  79,689  tons  milled  which 
yielded  $372,565,  according  to  figures  furnished  by  M.  J.  Cooney,  or 
a  net  recovery  of  $4.67  a  ton,  from  which  25%  royalty  was  paid,  and 
a  total  profit  of  $132,334  was  realized  (including  royalty).  It  is  said 
that  part  of  the  cost  of  advancing  the  lowest  adit  was  also  charged. 
It  is  reasonable  to  suppose  that  the  Gold  Bank  ore  was  of  somewhat 
similar  grade ;  it  was  mined  and  milled  for  $2.50  a  ton  (in  1893-1894) 
exclusive  of  chlorination  of  sulphides  which  cost  $7  a  ton. 

The  ore  is  solid  white  quartz,  with  subordinate  ribbon  structure  near 
the  walls.  The  free  gold  content  is  said  to  be  about  $1.50  a  ton  and 
the  sulphides  forming  2  to  7%  of  ore  carry  the  balance,  with  silver, 
copper  and  it  is  claimed  some  telluride.  The  value  of  sulphide  concen- 
trate (principally  pyrite  with  a  little  copper  sulphide,  in  specimens 
seen)  varied;  in  1890  it  was  reported^  to  be  7%  of  ore  and  to  carry 
$85  gold  and  9-|  ounces  silver  per  ton,  and  in  1894-  it  was  2%  to  3% 
of  ore,  yielding  $40  per  ton  in  silver  and  $20  per  ton  in  gold.  Else- 
where it  is  said  to  be  $150  a  ton.  The  sulphide  is  erratically  distributed 
in  bunches,  so  that  hand  sampling  is  apt  to  give  spotty  results.  A 
little  cement  copper  was  saved.  The  percentage  of  recovery  was  said 
to  have  been  low  in  early  operations  but  later  was  claimed  to  be  92% 
to  95%  of  gold  and, up  to  83%  silver.  The  output  of  40  stamps  in  1896 
was  4300  tons  a  month  and  105  men  were  employed. 

The  last  work  done  on  the  Gold  Bank  was  in  1916,  when  A.  I.  Eagle 
produced  about  $20,000,  shipping  concentrate  to  a  smelter  and  cyanid- 
ing  slimes. 

M.  J.  Cooney  has  formulated  a  plan  for  opening  and  working  the 
Shakespeare  and  later  the  Miller  by  extending  the  lowest  adit  in  the 
Gold  Bank  southwestward  where  he  expects  the  Shakespeare  vein 
would  be  encountered  and  could  be  followed  on  its  strike  southwest, 
prospecting  the  Shakespeare  and  Miller  groups  of  claims  at  a  vertical 
depth  of  from  1000  to  1760  feet.  This  adit  would  also  offer  means  of 
prospecting  other  veins  in  the  vicinity. 

The  Shakespeare  Mine,  first  worked  in  the  eighties,  was  operated 
a  short  time  about  1892  by  Hobart  and  Lane  who  installed  a  20-stamp 
mill  and  reduction  plant.  A  shaft  was  sunk  230  feet  and  two  levels 
were  run.  No.  2  level,  the  longer  and  deeper,  was  carried  350  feet 
north  and  about  600  feet  south,  the  latter  connecting  with  a  pump 
incline  sunk  a  short  distance  from  the  surface.  From  a  stope  carried 
up  from  No.  2  level  north  for  a  length  of  about  300  feet,  it  is  stated 
that  $137,000  was  produced,  but  original  records  of  tonnage  and  value 
are  not  available.  The  ore  occurred  in  a  lens,  but  in  the  stope  was 
mixed  with  low  grade  material,  with  a  width  of  40  feet  between  walls, 
and  with  quartz  occurring  in  stringers.  As  a  result,  the  recovery  by 
amalgamation  was  about  $3  a  ton  and  concentrate  value  $35  a  ton. 

1  Cal.    State   Min.   Bur.   R.   X,   p.    127. 
^Cal.  State  Min.  Bur.  R.  XII,  p.   83. 
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The  ore  is  reported  to  be  16  feet  wide  and  of  better  grade  than  above, 
in  a  winze  sunk  65  feet  below  No.  2  level,  250  feet  north  of  the  shaft. 
The  shaft  sump  is  also  said  to  show  six  feet  of  quartz. 

On  the  No.  2  level  south  the  vein  split  after  being  followed  150  feet, 
and  aside  from  the  drift  run  to  connect  with  the  pump  shaft  little 
was  done  on  that  side,  where  the  face  has  little  depth,  due  to  slope  of 
the  surface. 

The  ore  in  part  resembled  that  of  the  Gold  Bank,  but  in  running 
No.  2  level  north  the  ore  began  to  show  considerable  galena,  with  high 
silver  content. 

The  Miller  Mine  was  prospected  to  a  depth  of  250  feet  by  a  shaft 
sunk  close  to  the  junction  of  the  Miller  and  supposed  Shakespeare 
veins.  From  this  shaft  the  Miller  vein  was  drifted  250  feet  and  the 
Shakespeare  370  feet.  The  ore  was  reported  as  carrying  about  $3  a 
ton,  and  apparently  there  was  little  production  from  the  20-stamp  mill. 

Section  one  has  been  prospected  only  to  shallow  depth  by  pocket 
hunters  and  'snipers.'  A  quartz  vein  there  is  reported  eight  feet 
wide  and  carries  copper  sulphide  and  free  gold  as  well  as  the  usual 
pyrite.    It  is  locally  considered  a  good  prospect. 

The  old  buildings  and  equipment  on  the  Gold  Bank  have  been  idle 
and  neglected  many  years  and  would  have  to  be  largely  replaced.  The 
portal  of  the  lowest  adit  is  near  the  confluence  of  two  ravines  and  the 
water  from  these  and  from  the  tunnel  could  be  utilized  below  on  the 
slope  for  milling. 

Glory  Hole  Mine  adjoins  Bloomer  Hill  Mine.  It  was  a  pocket  pro- 
ducer up  to  a  few  years  ago  but  is  idle  now.  Pockets  were  mined  in 
a  glory  hole,  and  later  by  shaft  and  tunnel. 

Gold  Mountain  Mine.  J.  B.  0 'Sullivan,  Los  Angeles,  and  E.  L. 
Bacon,  owners.  Patrick  Carton,  lessee,  Inskip.  Comprises  two  quartz 
and  six  placer  claims  covering  entire  NW^  Sec.  28,  T.  25  N.,  R.  4  E., 
one-half  mile  northeast  of  Inskip. 

The  quartz  claims  were  worked  by  a  company  and  some  production 
made  with  a  10-stamp  mill  15  years  ago.  At  that  time  an  adit  was 
run  720  feet.  Carton  began  work  in  the  spring  of  1928.  Four  men 
were  employed  June  12,  when  an  incline  being  sunk  on  a  vein  3  to  8 
inches  wide  was  down  35  feet.  About  150  feet  east  a  shaft  was  sunk 
45  feet,  and  on  the  dump  here  is  perhaps  20  tons  of  quartz  stained 
black  and  from  a  vein  about  one  foot  wide.  The  walls  are  a  complex 
of  rotten  slaty  schist,  dikes  and  soapstone.  A  large  vein  runs  north- 
east and  if  the  small  one  continues  to  it,  pockets  may  occur  at  the 
junction. 

Carton  was  installing  a  10-stamp  Straub  mill  in  June,  to  crush  the 
quartz  and  stringers  in  the  wall  rock  which  occasionally  carry  pockets. 

I.  X.  L.  Quartz  Prospect  is  in  NWi  Sec.  20,  T.  22  N.,  R.  4  E.,  on 
east  side  of  the  West  Branch  of  Feather  River.    Elevation  1500  feet. 

A  vein  18  inches  to  4  feet  wide  has  been  prospected  in  adits  120 
feet  and  250  feet  long,  60  feet  apart  vertically,  and  in  a  shaft  80  feet 
deep,  but  higher  on  the  slope.  Thirty  tons  of  selected  ore  is  reported 
to  have  plated  $14  a  ton,  but  a  later  general  sampling  returned  only 
$4.11  a  ton,  according  to  Sidney  Wellington.  A  vertical  range  of  150 
feet  was  prospected,  and  a  length  of  several  hundred  feet,  by  the 
workings. 
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Lewis  Mine  comprises  three  claims  in  Sees.  2  and  11,  T.  19  N.,  R.  6  E., 
containing  60  acres,  one  mile  by  road  east  of  Forbestown.  Harriet 
Lewis,  owner.  Elliott  Check,  Warren  Brayton  and  associates  have  been 
prospecting  the  claims  for  about  a  year. 

Development  work  consists  of  a  series  of  tunnels  and  raises  connect- 
ing with  the  surface,  and  a  few  small  stopes.  The  lowest  and  principal 
tunnel  is  one  1038  feet  long:  running^  about  S.  20°  W.  at  a  depth  of 
395  feet  below  the  surface  on  the  dip  at  the  face.  This  followed  a 
vein  generally  15  inches  to  18  inches  wide  in  lenticular  form.  A  small 
stope  near  the  portal  yielded  ore  which  is  stated  by  Check  to  have 
plated  $8  a  ton  in  former  operations.  Near  the  face  a  raise  of  220  feet 
on  vein,  and  a  small  stope,  connect  with  an  upper  crosscut  level  400 
feet  long,  near  the  face  of  which  some  small  stopes  were  opened,  and 
connections  made  with  the  surface.  The  distribution  of  ore  is  said 
to  be  spotted,  in  an  ore  zone  pitching  north.  The  recent  work  has  not 
developed  enough  ore,  according  to  Check,  to  offer  much  encourage- 
ment. Stopes  are  about  40  by  30  feet,  and  up  to  two  feet  in  thickness 
of  ore  w^as  mined. 

There  is  a  mill  of  five  small  stamps,  a  rockbreaker  and  one  concen- 
trator. Water  power  was  used  formerly,  but  recently  an  automobile 
engine  has  been  substituted  for  it  at  a  great  reduction  in  cost,  as  water 
rates  are  high.    Four  men  were  employed  in  July. 

Mathewson  Mine,  now  a  part  of  the  Springer  Consolidated  (which 
see)  is  on  a  so-called  dike,  which  in  reality  is  a  series  of  formations 
corresponding  in  all  respects  to  the  Calaveras  (Carboniferous)  and 
associated  rocks  of  the  Mother  Lode  counties,  of  which  it  is  a  continua- 
tion on  the  strike  northwest. 

The  hangingwall  of  the  series  is  of  serpentine,  and  going  across  in 
section  to  the  f ootwall,  the  rocks  are :  Solid  '  bull '  quartz  vein,  two  feet 
wide;  rusty  red-brown  decomposed  dike  rock,  with  quartz  stringers; 
rotten  schist;  Calaveras  slates,  schists,  siliceous  rocks,  200-300  feet 
wide.  While  the  entire  series  is  said  to  carry  a  little  gold,  the  best  pay 
is  reported  where  stringers  from  the  Calaveras  formation  intersected 
cross-faults.  Mathewson  ran  a  hydraulic  cut  for  800  feet  along  the 
strike  on  the  hangingwall  side,  and  another  cut  was  made  on  the 
footwall  side,  indicating  a  total  width  600  feet.  A  $1,500,000  produc- 
tion was  claimed.  He  also  operated  an  8-stamp  mill  for  a  time  on  a 
quartz  vein  exposed  by  the  placer  mining. 

McClung  Prospect  comprises  two  claims  on  a  quartz  vein  reported 
to  be  4  to  30  feet  wide  and  traceable  a  long  way,  on  Wild  Yankee  Creek, 
a  mile  south  of  east  of  Berry  Creek  station.  C.  J.  Willett,  Harts  Mills, 
ran  two  adits  here  25  years  ago.  One  was  200  feet  long  on  the  vein, 
which  assayed  $1.50  to  $12.  This  is  caved  now.  The  other  was  a 
crosscut  110  feet  long  crossing  through  the  vein,  which  is  said  to  have 
a  high  sulphide  content.  J.  McClung,  Harts  Mills,  has  lately  relocated 
the  claims. 

McHugh  Prospect  is  in  SEJ  of  SWJ  of  Sec.  36,  T.  24  N.,  R.  3  E., 
adjoining  the  old  Toadtown  Mine.  P.  J.  McHugh,  Dave  Campbell, 
A.  L.  Donnelly  and  others  have  sunk  a  prospect  shaft  which  was  18  feet 
deep  on  July  22,  and  was  on  a  vein  said  to  prospect  well.  There  is 
a  small  pump  run  by  a  gasoline  engine  to  keep  the  shaft  unwatered^ 


186  REPORT  OF  STATE  MINERALOGIST 

Pinkston  Mine  is  one  claim  in  NEJ  Sec.  8,  T.  21  N.,  R.  5  E.,  9.2 
miles  bv  road  from  old  Yankee  Hill.  R.  L.  Bohannan,  owner,  Yankee 
Plill.    Elevation  2500-3000  feet. 

Pinkston  first  worked  the  property  about  1890-1895  through  an 
adit  100  feet  long  about  50  feet  below  the  outcrop.  The  red  oxidized 
ore  was  stoped  12  feet  wide  and  60  feet  long,  and  is  reported  to  have 
plated  $8  to  $9  a  ton,  and  to  have  produced  $16,000  with  a  mill  of  five 
small  stamps.  Work  ended  when  sulphide  ore  came  in.  An  unusual 
feature  was  the  occurrence  of  barytes  as  a  gangue  mineral.  It  is  too 
impure  to  be  of  commercial  value,  however,  where  seen  in  the  old 
working. 

A  new  adit  has  been  run  perhaps  100  feet  lower,  in  a  southerly 
direction  for  110  feet.  The  formation  is  amphibolite  schist,  with 
schist osity  striking  N.  30°  W.  at  the  face.  There  a  width  of  20  feet  or 
more  revealed  by  the  diagonal  course  of  the  adit,  is  impregnated  with 
pyrite  and  small  amounts  of  copper  sulphides  and  zincblende.  A  num- 
ber of  assays  indicated  $2.50  to  $3  a  ton  gold,  according  to  John  Wells. 

Porter  Mine  is  in  Sees.  17  and  20,  T.  22  N.,  R.  4  E.,  7  miles  north 
of  Yankee  Hill  via  Jordan  Hill  road.  Sidney  Wellington,  owner,  321 
Montgomery  Street,  Oroville.     Elevation  1740-1900  feet. 

It  was  first  worked  in  the  early  fifties.  A  vein  of  solid  quartz,  in 
part  brecciated  and  recemented  by  broAvnish  silica,  is  six  feet  wide  and 
strikes  north,  dipping  75°  east.  A  large  part  of  it  has  been  worked  to 
a  depth  of  10  feet  for  a  length  of  300  feet  and  the  quartz  crushed  in 
arrastres.  Porter  made  some  production  also  previous  to  1870.  Later 
an  English  company  and  then  W.  T.  Coleman  prospected  the  vein,  but 
there  is  no  record  of  production  by  them.  An  incline  shaft  is  at  least 
over  140  feet  deep  on  the  vein  besides  which  several  adits  were  run, 
one  140  feet  below  the  outcrop.     There  is  no  equipment. 

Rainhotv  Mine.  Millen  Griffith  Estate,  owner,  San  Francisco.  In 
SWi  Sec.  29,  T.  22  N.,  R.  4  E.,  six  miles  northwest  of  Yankee  Hill  on 
Jordan  Hill  road. 

This  mine  was  discovered  on  railroad  land  in  1889  by  Wellington 
who  lost  it  in  a  lawsuit  after  producing  $9,000.  It  was  later  worked 
until  December,  1893,  and  produced  probably  $40,000  according  to 
Wellington.    A  5-stamp  steam  power  mill  was  used. 

An  inclined  shaft  was  sunk  350  feet  on  a  quartz  vein  averaging  two 
feet  wide,  and  ore  was  stoped  from  three  levels  from  250  feet  deep  to 
the  surface.  The  ore  was  of  good  grade,  averaging  $25  a  ton,  and  being 
very  rich  in  places,  above  the  250-foot  level,  but  poor  in  the  bottom  of 
shaft.  The  vein  strikes  northeast  and  is  crossed  by  a  dike  at  the  mill- 
site.    The  old  5-stamp  mill  lies  on  the  ground. 

Silver  Moon  Group  (formerly  Porphyry  Point)  is  in  SJ  of  NWJ  of 
Sec.  18,  T.  23  N.,  R.  4  E.,  and  contains  about  32  acres.  H.  Bartram, 
Coutolenc,  owner.  Property  is  on  a  good  road  and  one-fourth  mile  from 
railroad.  It  covers  a  dike  deposit  and  a  quartz  lode  in  decomposed 
dolomitic  talc-schist.  In  the  latter,  quartz  veins  occur  on  both  walls  of 
a  light  gray  dike  two  feet  wide  with  pyrite  in  coarse  cubes.  It  strikes 
north  and  dips  east.  The  quartz  is  eight  inches  wide  on  the  hangingwall 
and  3J  feet  wide  on  the  footwall.  It  carries  pyrite  in  patches,  and 
small  amounts  of  chalcopyrite,  but  only  a  few  shallow  cuts  have  been 
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made  on  it.  It  is  probably  low  grade.  A  similar  deposit,  perhaps  the 
same  vein,  occurs  at  the  old  Perschbaker  workings. 

The  dike  deposit  is  of  interest  geologically  and  for  its  mining 
possibilities.  It  is  so  thoroughly  decomposed  that  it  is  of  sandy  nature, 
colored  red  and  yellow,  and  with  seams  of  quartz  up  to  an  inch  wide, 
stained  by  manganese  and  carrying  gold.  Lenses  and  bunches  of  rotten 
dolomitic  schist  stained  by  mariposite  and  thickly  pitted  with  iron 
oxide  derived  from  pyrite,  probably  are  residual  fragments  of  the 
original  rock  from  which  the  deposit  came.  There  are  some  patches  of 
partly  altered  slate  also.  Serpentine  runs  parallel  on  the  footwall 
side.  The  dike  strikes  northwest  and  the  exposed  lens-shaped  body, 
mostly  included  in  this  claim,  is  1800  feet  long  by  about  800  feet  wide. 
To  the  southeast  it  is  covered  by  a  run  of  lava  cobbles,  supposedly 
underlain  by  a  gravel  channel. 

Some  of  the  deposit  has  been  worked  by  ground-sluicing  in  years 
past  and  Bartram  has  mined  a  little  of  it  with  a  drag-line  scraper. 
This  outfit,  operated  by  a  15-hp.  gasoline  engine,  has  a  three-fourths 
cubic  yard  bucket  and  can  handle  150  cubic  yards  in  eight  hours  under 
favorable  conditions.  On  account  of  the  loss  of  gold  in  the  coarse 
quartz  which  goes  out  of  the  sluice  in  the  course  of  ordinary  washing, 
he  plans  to  install  a  screen  to  save  the  quartz  and  an  arrastre  or  small 
mill  to  crush  it.  The  deposit  is  susceptible  of  very  cheap  operation  by 
the  method  planned  and  should  yield  a  profit  so  long  as  that  method 
can  be  followed. 

Southern  Cross  Mine  is  in  SEJ  Sec.  32,  T.  20  N.,  R.  6  E.,  about  four 
miles  northeast  of  Enterprise  by  road  and  trail,  adjacent  to  South 
Fork  of  Feather  River.  Owner,  Edel  Mines  Company,  I.  L.  Rosenthal, 
president,  177  Post  Street,  San  Francisco. 

The  lower  adit,  about  1800  feet  long,  enters  from  the  east  bank  of 
the  river  on  the  southwest  end  of  the  Southern  Cross  claim  and  runs 
on  the  vein  through  that  claim  and  the  Manzanita  fractional  claim 
into  the  Manzanita  Extension.  The  vein  strikes  southwest  and  dips 
northwest  in  granodiorite.  Three  small  stopes  of  ore  have  been  mined ; 
one  near  the  portal  and  one  midway  in  the  adit  have  been  carried  to 
the  surface,  and  another  near  the  face  has  been  worked  to  a  height  of 
about  100  feet.  Two  winzes,  each  about  75  feet  deep,  have  been  sunk 
below  the  main  adit  in  the  latter  two  orebodies,  the  first  showing  the 
vein  seven  feet  wide  and  the  second,  four  feet  wide.  From  the  inner 
winze,  lower  drifts  have  been  run  105  feet  and  95  feet,  respectively. 
Apparently  only  parts  of  the  orebodies  have  been  stoped  above  the 
lower  adit.  Ore  is  said  to  have  averaged  $8  a  ton,  with  some  bunches 
of  higher  grade,  and  high  grade  concentrate.  An  upper  adit  700  feet 
long  is  connected  with  the  lower. 

On  the  opposite  side  of  the  river  on  same  level  as  the  lower  adit,  aft 
adit  runs  southwest  400  feet,  with  a  winze  50  feet  deep  about  midway 
of  it,  and  30  feet  of  drifting  from  the  bottom  of  winze  is  claimed  to  be 
in  ore  three  feet  wide. 

There  is  an  old  mill  of  four  stamps,  a  ball  mill,  and  old  concentrator 
on  the  property. 

Springer  Consolidated  Mine.  Owner,  Springer  Consolidated  Mining 
Company,  Box  CC,  Tonopah,  Nevada.  This  comprises  the  Springe? 
Mine,  Mathewson  Mine  and  a  mill  site,  in  all  about  45  acres  in  E4 
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Sec.  34,  T.  24  N.,  R.  3  E.,  6.8  miles  by  good  road  from  Magalia,  the 
nearest  railroad  station.  Other  unpatented  claims  were  formerly  held. 
The  Springer  and  Mathewson  claims,  respectively,  were  worked  by 
ground  sluicing  and  hydraulicking  for  many  years  by  their  then 
owners,  Springer  and  Mathewson.  The  Mathewson  claim  yielded  a 
large  sum.     It  is  separately  described  herein.     The  Springer,  worked 


Springer     Consolidated    property     near     De     Sabla,     showing 
formations  that  were  mined  by  steam  shovel. 

on  a  smaller  scale,  paid  a  living  to  its  owner,  and  undetermined  amounts 
to  wandering  pocket  hunters  who  worked  small  seams  known  to  carry 
coarse  crystallized  gold.  The  deposit  (described  under  Mathewson), 
is  a  belt  striking  northwest  and  dipping  northeast,  composed  of  serpen- 
tine, Calaveras  (Carboniferous)  schist  and  slate  and  associated  altered 
and  mineralized  rocks,  all  carrying  gold  in  small  quantity  but  with 
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the  best  pay  where  seams  and  stringers  in  the  Calaveras  rocks  encounter 
cross  faults. 

The  company  in  1915-1917  installed  a  plant  for  large-scale  opera- 
tion, spending  over  $100,000.  An  open  cut  was  started  on  the  Springer. 
This  is  about  300  by  150  by  90  feet.  Rock  was  churn-drilled  and 
blasted  and  moved  with  a  steam  shovel  into  chutes  delivering  to  bins. 
Five  ball  mills  were  used  for  grinding  ore  and  Deister  tables  for  con- 
centrating after  amalgamating.  It  is  said  a  capacity  of  about  700  tons 
a  day  was  reached  and  that  work  continued  over  a  period  of  five  months. 
Operations  were  terminated  through  the  action  of  the  Fish  and  Game 
Commission  of  California  and  the  federal  government,  who  objected 
to  the  dumping  of  tailing  into  Butte  Creek.  The  property  has  lain  idle 
since  the  early  part  of  1917.  When  the  company  started  work,  they 
stated  the  average  value  per  ton  milled  was  expected  to  be  about  $1, 
with  a  cost  of  fifty  cents  a  ton  for  mining  and  milling.  The  yield  per 
ton  came  very  close  to  the  estimate,  according  to  John  G.  Kirchen, 
general  manager,  and  he  believes  the  project  would  have  been  a  success 
had  it  been  allowed  to  continue. 

St.  Francis  Mine.  P.  J.  Hurley,  Planters  Hotel,  San  Francisco, 
owner.  Claims  in  Sees.  28,  29  and  32,  T.  20  N.,  R.  6  E.,  north  of 
Feather  River  and  three  miles  northeast  of  Enterprise.  It  was  reported 
in  June  that  workings  which  were  left  in  1924,  after  a  fire,  were  to  be 
reopened  and  sampled  with  the  idea  of  forming  a  stock  company. 

Surcease  Mine  is  in  the  N^  of  Sec.  7  and  adjoining  parts  of  Sees.  5 
and  6,  T.  21  N.,  R.  5  E.,  7  miles  by  road  from  old  Yankee  Hill.  Berry 
Creek  and  Las  Plumas  on  the  Western  Pacific  Railway  are  each  about 
2  miles  distant  in  the  steep  canyon  but  there  is  no  road  connection. 

The  mine  was  found  on  patented  railroad  land  in  Sec.  7  by  M.  P. 
Kinkaid  and  was  purchased  and  operated  by  him  and  a  partner  in 
1914-1916.  In  shallow  workings  near  the  surface,  he  is  reported  to 
have  produced  $17,000  from  ore  that  yielded  $7  a  ton  in  free  gold, 
with  nearly  as  much  in  the  sulphides.  A  1-stamp  mill  and  a  Chilean 
mill  were  used.  The  holdings  were  taken  over  later  by  Goldfield  Con- 
solidated Mines  and  Exploration  Company  and  other  adjoining  land 
acquired.  After  prospecting  the  mine,  bottoming  the  ore  and  blocking 
it  out,  they  decided  it  was  too  small  for  the  scale  of  operations 
desired.  The  Gruss  Mining  Company  later  took  a  lease  and  option  on 
it,  but  were  unable  to  successfully  operate  it.  After  a  period  of  idle- 
ness, Marc  Latham  and  Gobel  leased  the  mine  on  royalty  and  operated 
it  at  a  profit  from  1924  to  1927.  J.  W.  Reno  and  associates  later  made 
some  production  and  George  P.  Brennan  and  others  were  preparing 
to  mine  more  ore  in  June,  1928.  The  total  production  has  been  over 
$200,000  to  date.  The  larger  part  of  ore  mined  averaged  $9  a  ton; 
some  was  much  better,  yielding  $12  a  ton  or  more. 

The  country  rock  is  amphibolite  schist  but  a  granitic  batholith  is 
exposed  only  two  miles  southeast.  The  vein  strikes  northwest,  with 
the  principal  ore  shoot  pitching  N.  18°  E.,  being  bounded  by  a  fault. 
The  north  ore  shoot  which  yielded  most  of  the  gold,  extended  from  near 
the  surface  to  the  210-foot  adit  level  where  it  appeared  to  be  definitely 
bottomed  as  a  lower  sub-level  run  by  Latham,  failed  to  strike  it.  This 
ore  shoot  was  132  feet  in  average  stope  length  and  6  feet  in  average 
thickness  though  at  times  much  wider.     The  vein  in  the  shoot  was  of 
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solid  quartz  with  subordinate  ribbon  structure  and  variable  but  rather 
high  content  of  coarse  pj^rite  in  patches,  carrying  a  small  amount  of 
copper  sulphides.  Latham  reported  nearly  all  the  gold  was  in  the 
sulphides,  and  quartz  with  little  or  no  sulphide  was  low-grade.  The 
south  ore  shoot  apexed  about  the  210-foot  adit  level,  had  a  pitch  length 
of  about  140  feet  and  a  stope  length  averaging  110  feet.  It  also  has 
been  bottomed,  to  judge  by  results  of  work  below  it. 

The  shaft,  610  feet  deep,  is  on  an  incline  of  24°  to  a  depth  of  450 
feet,  there  steepening  to  40°  the  rest  of  the  way.  It  passed  diagonally 
across  the  fault  block  containing  the  two  ore  shoots.  The  principal 
working  level  was  the  210-foot  adit,  entering  from  Shields  Gulch  near 
the  mill  and  running  northwest  on  the  vein  1000  feet  or  more,  crossing 
the  shaft  and  extending  to  the  north  fault.  A  level  above  it  was  run 
420  feet  southeast  and  560  feet  northwest  and  beyond  north  fault. 
Below  the  adit,  a  level  was  run  both  ways  and  raises  put  up  to  prospect 
for  the  downward  extensions  of  both  ore  shoots  which  did  not  mate- 
rialize. The  600-foot  level  Avas  also  run  450  feet  southeast  and  600  feet 
northwest  giving  some  good  assays  but  not  finding  any  orebody. 

Latham  found  the  ore  well  adapted  to  cyanidation.  It  was  ground 
to  minus  30  mesh  in  a  4-foot  by  3-foot  ball  mill  and  all  cyanided.  His 
operating  cost  for  mining,  milling,  treatment  and  marketing  bullion  was 
$5.03  a  ton.  The  plant  had  a  capacity  of  45  tons  in  24  hours,  and  about 
27,000  tons  were  treated. 

Since  Latham  quit  Avork  here,  the  plant  has  been  changed,  first  to 
combined  concentrating  and  cyaniding  and  now  to  concentrating,  it 
being  planned  to  ship  out  concentrates.  Equipment  in  May,  1928, 
included  two  4-foot  by  3-foot  Ilendy  ball  mills,  one*  Overstrom  concen- 
trator. Dorr  classifier  and  7-inch  by  9-inch  crusher.  An  air  compressor 
was  to  be  installed.  Electric  power  is  used.  A  few  thousand  tons  of 
ore  remain  in  sight  to  be  worked. 

Triumph  Mine.  Owner,  Triumph  Gold  Mining  Corporation,  403 
Van  Nuys  Building,  Los  Angeles.  Five  claims,  containing  about  90 
acres,  are  in  Si  Sec.  15  and  Ni  Sec.  22,  T.  20  N.,  R.  7  E.,  three  miles 
southeast  of  Lumpkin. 

Heretofore,  a  blanket  vein  has  been  worked,  which  yielded  free  gold 
without  sulphides  on  account  of  the  nearness  to  surface.  The  mine  is 
on  the  north  side  of  canyon  of  South  Pork  of  Feather  River,  and  is 
opened  by  adits.  No.  3  adit,  900  feet  vertically  above  the  river,  is 
connected  with  No.  2  adit,  over  100  feet  higher,  by  a  raise  which  strikes 
No.  2  about  200  feet  from  the  portal.  The  property  was  not  visited. 
It  is  reported  that  the  vein  was  found  in  an  intermediate  level  between 
No.  2  and  No.  3  adits  during  the  past  year,  having  apparently  straight- 
ened up  to  a  dip  of  70°  between  definite  walls.  It  is  at  a  contact  of 
granodiorite  and  'diorite'  where  a  branch  of  a  granitic  batholith 
intrudes  amphibolite.    The  vein  is  from  18  inches  up  in  width. 

The  prospects  developed  led  to  the  erection  of  a  new  mill  of  five 
1250-pound  stamps,  which  was  completed  in  January,  1928.  This  has 
100  square  feet  of  outside  amalagamating  plates  but  no  concentrator. 
A  free  water  supply  is  taken  by  two  miles  of  ditch  from  Knownothing 
Creek  and  Devils  Ravine.  The  stamps  and  rock  breaker  are  operated 
by  separate  water  power  wheels.    A  few  men  are  employed. 
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GOLD    (placer  mines) 

From  the  earliest  days  of  gold  mining  in  the  state,  Butte  County 
has  been  known  as  a  producer  of  placer  gold.  The  drift  mines  which 
were  opened  after  the  exhaustion  of  the  surface  placers  have  proved 
to  be  mostly  on  small  channels  but  a  few  of  them,  notably  the  Emma, 
Indian  Springs  and  Perschbaker,  were  rich  producers  over  a  long 
period  of  years.  In  the  main,  however,  these  mines  give  employment 
to  only  a  few  men  each,  and  there  is  such  a  large  number  of  them  in 
the  county  that  are  or  have  lately  been  active  that  a  much  longer  period 
than  expected  had  to  be  spent  in  the  field  in  order  to  bring  the  division's 
records  to  date.  The  principal  drift  mining  section  is  bounded  on  the 
east  by  the  West  Branch  of  Feather  River,  on  the  west  by  Big  Chico 
Creek,  and  extends  from  the  vicinity  of  Centerville  and  Paradise  on 
the  south,  in  a  direction  a  little  east  of  north  to  the  top  of  the  mountain 
divide  in  the  northeast  corner  of  the  county,  where  the  waters  of  the 


Canon  of  Little  Butte  Creek,  Butte  County,  from  Lucky  John  Mine.     The  inlets  and 
outlets  of  several  paying  drift  mines  were  found  in  this  trench. 

West  Branch  are  separated  from  those  of  the  North  Fork  of  Feather 
River  by  summits  about  6600  feet  high.  The  streams  in  this  section 
flow  south  and  southwest,  cutting  the  lava-covered  slope  into  a  series 
of  long  ridges  beneath  which  are  found  a  multitude  of  steep,  narrow 
gold-bearing  ancient  stream  channels.  None  of  these  so  far  exploited 
compare  in  size  or  characteristics  with  the  large  ancient  rivers  of  the 
counties  farther  northeast  and  southeast,  although  larger  channels 
have  been  mined  farther  southeast  in  Butte  County  at  Bangor  and 
Cherokee. 

The  lone  shore  line  extends  northwest,  bounding  the  drift  mining 
district  at  Cherokee  and  Mineral  Slide  (near  Paradise).  From  the 
points  where  the  ancient  streams  emptied  their  loads  into  this  old 
ocean,  and  where  the  erosive  action  of  waves  and  modern  streams 
resulted  in  concentration  of  gold  under  favorable  conditions,  southward 
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to  Thermalito  and  Haselbusch,  south  of  Oroville,  there  existed  until 
about  ten  years  ago  some  of  the  richest  gold  dredging  fields  ever  found. 
The  total  area  of  profitably  dredgable  ground  in  the  Oroville  district 
was  about  6500  acres,  taking  in  part  of  Oroville  townsite  and  extend- 
ing southward  along  Feather  River  about  seven  miles  with  an  average 
width  over  one  mile.  Besides  this,  there  were  smaller  areas,  as  at 
Wymans  Ravine,  Honcut  Creek  and  on  Butte  Creek,  the  latter  near 
Chico.  The  dredging  industry  in  the  county  reached  its  zenith  between 
1900  and  1910.  In  1902  there  were  35  dredges  being  operated  by  12 
companies  and  in  1908,  there  were  34  dredgers,  which  produced  over 
$3,000,000,  each  of  these  years,  and  during  the  period  the  county  was 
more  than  once  the  leading  gold  producer  of  the  state.  As  shown  by 
the  analysis  of  placer  gold  production  from  the  county  (see,  post)  the 
dredger  output  rapidly  decreased  from  1916  onward.  At  present  there 
is  no  active  dredger  in  the  county,  although  Lawrence  Gardella  is  pre- 
paring to  put  a  small  boat  in  operation  near  Haselbusch.  The  gold 
dredging  operations  have  been  described  at  length  in  our  past  pub- 
lications.^ 

Hydraulic  mining,  once  carried  on  at  Cherokee  on  a  large  scale,  and 
at  a  few  smaller  mines,  practically  ceased  in  1915  as  far  as  recorded 
production  is  concerned.  There  appear  to  be  no  new  data  to  add  in 
this  regard.  Many  so-called  dike  deposits  exist  which  have  been  found 
to  carry  enough  gold  in  the  superficial  oxidized  and  weathered  zone  to 
repay  hydraulicking  and  ground  sluicing.  Numbers  of  these  have  been 
worked  in  years  past.  They  are,  properly  speaking,  lode  mines  and 
some  are  described  under  that  head  herein,  but  the  production  from 
many  of  them  appears  in  the  tabulation  under  'surface'  mines. 

The  following  tabulated  analysis  of  placer  gold  production  from 
Butte  County  for  a  number  of  years  gives  an  idea  of  the  relative 
importance  of  the  different  branches: 

Partial  Analysis  of  Placer  Gold  Production,  Butte  County  ^ 

Dredges  Drift  Mines  Hydraulic 

Year  No.  Amount  No.         Amount  No.       Amount 

1906  15   $2,768,782    12   $102,908    5   $37,220 

1907  35    2,697,092     9    22,158    3    18,375 

1908  34    3,043,151    11    13,878    1   12,736 

1909  2,890,273 

1910  32  2,389,235  14  47,497  5    15,775 

1911  30  2,251,764  12  22,937  4    9,152 

1912  28  2,271,996  19  31,545  3    7,205 

1913  25  2,122,926  12  43,894  3    4,871 

1914  21  1,637,515  43,732  5,034 

1915  17  1,491,006  5  13,746  2    5,644 

1916  14  1,210,874  5  12,004 

1917  11  893,141  13,984 

1918    8  626,010  6  4,394 

1919    6  361,604  4  7,130 

1920    4  441,650  4  19,462 

1921    4  420,017  1  3,328 

1922    4  452,191  6  34,406 

1923    4  398,125  8  73,727 

1924     4  4  7,092 

1925     4 

1926  Total  Placer  Production  83  operators,   $228,031 

1927  Total  Placer  Production  32  operators,   $143,294 

Many  placer  mines  in  the  northeastern  part  of  the  county,  which  are 
now  idle,  have  been  described  in  U.  S.  Geological  Survey  Professional 
Paper  73,  pages  95  to  98.     Several  of  these  have  been  worked  out,  and 

iCal.  State  Min.  Bur.  R.  XV;  Bull.  57  ;  Bull.  85. 

2  Abstracted  from  Mineral  Resources  of  U.  S.,  U.  S.  Geol.  Survey. 


Surface 

No. 
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24 

$101,207 

22 
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25 

56,192 

16 

15,998 

28 

27,769 

18 

14,182 

14 

62,092 

6,678 

8 

30,910 

6 

15,369 

10,490 
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11,765 
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6,642 
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3,414 
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28,805 

5 

4,915 
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19,660 
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there  has  not  been  much  work  done  in  that  section  in  recent  years,  so 
that  a  full  new  investigation  appeared  unnecessary,  although  a  number 
on  which  work  is  being  done  are  mentioned  herein. 

Very  little  work  has  been  done  in  late  years  at  Bangor,  where  drift 
mines  were  formerly  worked  through  shafts. 

A  few  small  placer  mines,  mostly  surface  sluicing,  are  worked  in 
winter  near  Clipper  Mills,  Hurleton  and  other  sections  in  the  eastern 
part  of  the  county.    Time  was  not  available  for  visiting  these. 

Bader  Brothers  (formerly  Mat  Bader)  Mine  contains  160  acres  in 
Sec.  36,  T.  23  N.,  R.  3  E.,  on  the  east  side  of  Little  Butte  Creek,  one- 
half  mile  from  Magalia.  E.  F,  Woodworth,  lessee,  Paradise,  has  been 
prospecting  the  claims  since  November  15,  1921.  The  production  so 
far  has  been  only  nominal,  no  regular  breasting  having  been  carried 
on  by  the  present  operator,  but  some  was  done  previously. 

The  main  adit  runs  S.  60°  E.  for  500  feet  and  the  remaining  800 
to  850  feet  to  the  face  (July,  1928)  has  a  winding  but  generally  south- 
east course,  running  from  S  25°  E.  to  S  48°  E.  at  the  face.  A  channel 
has  been  encountered  but  not  bottomed.  It  is  evidently  the  same  run 
of  gravel  opened  in  the  Pitts  Mine,  downstream.  The  main  adit  has 
crossed  this  channel  diagonally  in  a  length  of  100  feet  near  the  face, 
having  been  run  from  the  west  rim  to  the  east  rim,  which  was  being 
followed  late  in  July.  Good  prospects  were  reported  on  the  east  rim. 
A  branch  drift  running  S.  65°  E.  and  153  feet  long,  shows  rotten 
porphyry  boulders  covered  by  one  to  two  feet  of  granite  sand,  and 
this  in  turn  is  covered  by  lava  sand  filled  with  small  rotten  granite 
boulders.  In  holes  sunk  six  feet  below  this  drift  near  the  face,  bedrock 
and  good  pay  gravel  are  reported.  A  pump  is  needed  to  keep  out 
water  and  permit  further  work  downstream  in  this  direction.  The 
elevation  at  the  portal  is  1970  feet. 

At  a  point  900  feet  from  the  portal  a  drift  runs  due  east  50  feet  and 
southeast  50  feet,  where  there  is  a  raise  10  feet  and  an  upper  level 
running  150  feet  southeast.  Here  a  raise  was  put  up  20  feet  on  the 
steep  bedrock  of  the  east  rim  showing  large  boulders  and  a  good  pros- 
pect high  on  the  rim. 

Three  to  five  men  are  employed.  A  blower  for  ventilation  is  run  by 
water  power.  Hand  tools  are  used,  but  electric  power  is  available 
one-fourth  mile  distant.  Water  from  the  workings  is  stored  in  a  small 
reservoir  for  washing  gravel. 

Black  Diamond  Drift  Mine  is  in  E^  of  Sec.  34,  T.  24  N.,  R.  3  E.,  and 
contains  31.4  acres  adjoining  the  Springer  Consolidated  Mine.  The 
owners  are  E.  N.  Understock,  Route  A,  Oroville,  F.  and  R.  Duensing 
and  L.  Mecum,  Chico.  Magalia,  on  the  railroad,  is  6.8  miles  distant  by 
good  road. 

This  claim  was  included  in  holdings  on  which  the  Indian  Springs 
Channel  Gold  Mining  Company  sank  their  Kirby  shaft  186  feet  in 
1917,  and  did  some  other  work  without  results.  A  gravel  channel 
traverses  the  Black  Diamond  property  and  the  upstream  section  of  it 
is  faulted  downward  a  reported  distance  of  225  feet  by  a  fault  which 
strikes  northwest  along  the  course  of  the  Springer  and  Mathewson 
dike.  The  segment  of  channel  southwest  of  the  dike  was  profitably 
worked,  and  the  stub  of  the  old  adit  may  be  seen  in  the  old  open  cut 
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of  the  Mathewson  Mine,  which  cuts  across  the  lava-covered  channel. 
The  channel  courses  S.  18°  W.,  and  is  reported  80  feet  wide  on  bed- 
rock. The  lava  fill  at  the  surface  is  about  250  feet  wide.  The  trough 
is  filled  with  andesite  mud  and  boulders.  An  upper  sand  run  is  under- 
lain by  a  bench  of  pay  gravel,  with  the  main  channel  18  feet  lower. 

In  1924,  an  inclined  shaft  was  started  by  the  owners  just  northeast 
of  the  fault  and  was  sunk  280  feet  on  40°  incline.  This  apparently 
struck  the  southerly  rim  or  a  bench  as  the  other  rim  has  not  yet  been 
found.  A  crosscut  was  run  75  feet  w^est  in  gravel  reported  to  carry 
$2  to  $3  a  cubic  yard  in  the  part  near  bedrock.  The  gravel  is  tight, 
requiring  drilling  and  blasting.  No  work  is  being  done  now.  The 
claim  is  well  equipped,  having  a  40-h.p.  boiler,  two  compressors,  hoist, 
three  pumps,  air  fan,  air  drill  outfit,  shop  and  several  buildings.  Elec- 
tric power  is  two  miles  distant. 

A  tunnel  800  feet  long,  partly  on  other  property,  would  reach  a 
point  about  50  feet  vertically  below  the  shaft  sump,  and  if  w^ater  were 
taken  down  the  Kirby  shaft  a  cheap  method  of  underground  sluicing 
could  be  used. 

Blue  Hog  Mine.  Owner,  Feather  River  Land  and  Mining  Company, 
c/o  D.  Joseph  Coyne,  407-408  Security  Building,  510  South  Spring 
Street,  Los  Angeles.  It  was  last  worked  in  1920  under  lease  by  Henry 
S.  Porter  with  E.  F.  Woodworth,  Paradise,  in  charge.  This  work  was 
terminated  by  a  lawsuit  concerning  the  water  supply  needed  to  wash 
gravel. 

This  old  mine  had  been  worked  at  intervals  for  nearly  40  years.  It 
covers  about  three-fourths  of  a  mile  of  a  lava  capped  channel  contain- 
ing loose  gravel  on  slate  bedrock.  The  pay  gravel  is  two  to  five  feet 
deep  and  70  to  100  feet  w^ide.  There  is  a  main  tunnel  which  was 
reported  to  be  1700  feet  long  early  in  1920  and  a  drain  tunnel  900  feet 
long.  Over  1000  feet  of  main  tunnel  is  said  to  have  been  driven 
by  the  last  operators  and  they  mined  a  width  of  100  feet  for  a  distance 
of  400  feet  upstream.  The  lower  end  of  the  ground  is  said  to  be  rich, 
but  a  section  of  channel  2000  feet  long  is  too  low  to  be  worked  through 
the  present  tunnel. 

The  mine  is  supposed  to  have  a  normal  supply  of  800  inches  of  water, 
but  this  water  right  is  in  conflict  with  the  Paradise  Irrigation  District. 
When  sufficient  water  was  available,  mining  was  done  by  piping  water 
to  the  breast  and  washing  the  gravel  in  sluices  laid  in  the  tunnel.  The 
property  is  equipped  with  a  compressor,  4200  feet  of  10-inch  to  2-inch 
pipe  and  1700  feet  of  14-inch  by  16-inch  sluice  boxes. 

Cherokee  (Spring  Valley)  Placer  Mine  has  been  frequently  described 
in  past  reports  of  the  State  Mining  Bureau.  It  comprised  about 
1500  acres  around  the  old  camp  of  Cherokee.  About  150  acres  was 
hydraulicked  to  bedrock,  with  a  bank  500  feet  high  and  nearly  as  much 
was  worked  to  within  15  feet  of  bedrock,  the  lower  portion  being 
cemented.  The  bottom  of  the  channel  is  flat,  and  about  700  feet  wide. 
Lindgren  believed  it  was  the  bed  of  a  broad,  steep  gulch.  For  many 
years  this  was  one  of  the  largest  placer  gold  producers  of  the  state. 
It  had  a  ditch  system  94  miles  long,  supplying  2200  miners'  inches  of 
water.     During  its  long  period  of  inactivity,   the  water  rights  and 
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ditches  have  been  lost  and  abandoned,  so  that  at  present  there  is  only 
about  200  inches  of  water  believed  available.  For  a  full  description  of 
the  property,  the  reader  should  consult  the  reports  cited  below.  The 
mine  was  worked  by  hydraulicking  exclusively  from  1858  to  October, 
1890,  having  been  previously  mined  in  small  parcels  by  many  separate 
owners.  The  production  previous  to  1870  w^as  estimated  at  over 
$5,000,000.     From  1870  to  Julv,  1886,  it  produced  $5,008,208.62. 

Bibl:  Cal.  State  Min.  Bur.  R.  VI,  part  2,  pp.  24,  25;  X,  p.  124; 

XI,  p.  155 ;  XIII,  pp.  92,  93 ;  XVIII,  pp.  258,  259.   U.  S.  Geol. 

Survey,  Prof.  Paper  73,  pp.  86,  87. 

Cory  and  Strong  Placer  Mine  is  2.8  miles  by  road  north  of  Stirling 
City,  containing  320  acres  in  E^  of  Sec.  16,  T.  24  N.,  R.  4  E.,  on  the 
west  side  of  West  Branch  of  Feather  River.  Cory  and  Strong,  owners ; 
E.  L.  Williams,  W.  H.  Weimer,  and  Wilbur  H.  Mailman,  lessees, 
Stirling  City. 

A  large,  lava-covered  trough,  with  rims  1500  to  2000  feet  apart, 
crosses  the  property.  In  its  bottom  is  supposed  to  lie  an  auriferous 
channel  locally  called  the  Mammoth  Channel.  Going  upstream  on  the 
West  Branch  about  three-fourths  mile  from  the  present  shaft  and  a 
little  north  of  the  property,  the  stream  enters  hard  diorite  or  gabbro- 
diorite  and  the  rim  of  the  channel  turns  east ;  the  river  from  here  up 
is  said  to  flow  on  such  bedrock  for  eight  miles,  and  here  it  has  cut  a 
canyon  50  feet  deep  in  it.  Going  south  on  the  road  toward  Stirling 
City,  the  southeast  rim  of  rotten  granitic  rock  and  the  lava  fill  are 
plainly  seen  in  the  cut  just  west  of  the  road,  1.7  miles  south  of  the 
shaft. 

Years  ago,  Cory  drove  an  adit  700  feet  long  about  400  feet  south  of 
the  property  line  at  an  elevation  of  3300  feet  (aneroid).  It  is  said  to 
be  on  a  secondary  flow.  The  lessees  are  sinking  a  vertical  shaft  about 
midway  of  the  property,  and  about  75  feet  above  the  river  on  the  west 
side.  This  was  53  feet  deep  when  visited  in  June,  1928,  and  was 
being  equipped  with  two  small  gasoline  engines,  a  6-inch  pump  and 
hoist.  The  depth  necessary  to  sink  to  reach  the  channel  trough  is 
uncertain,  but  it  seems  likely  that  it  will  be  considerably  farther  than 
estimated  by  the  operators,  although  benches  above  the  trough  may 
be  encountered  on  the  way. 

Bix  Drift  Mine  is  west  of  Big  Butte  Creek  in  Sec.  22,  T.  24  N., 
R.  3  E.,  about  9  miles  by  road  from  Forest  Ranch.  It  has  been  pros- 
pected during  the  past  7  years  by  a  partnership,  with  Harry  Sheehy, 
De  Sabla,  in  charge.  Many  years  ago  the  upstream  part  of  the  prop- 
erty was  profitably  worked. 

Little  West  Branch  of  Big  Butte  Creek  cut  the  Dix  channel  in  two. 
The  upstream  part  was  worked  for  a  distance  of  about  a  mile  by  the 
old  Portuguese  Point  hydraulic  and  drift  workings.  At  the  upper 
end  of  this  work  a  fault  is  said  to  have  been  encountered  which  dropped 
the  upstream  segment  of  channel  90  feet,  and  the  Robison  prospect 
lies  on  this  segment.  From  the  crossing  of  Little  West  Branch,  the 
Dix  channel  was  followed  downstream  3000  feet  in  the  old  Dix  Mine. 
Two  runs  of  gravel,  with  separate  rims  in  places,  are  reported  there. 
The  older  channel,  capped  with  rhyolite,  is  locally  stated  to  have 
yielded  $7  a  cubic  yard  for  a  width  of  30  to  60  feet.    A  later  channel 
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was  'spotty/  This  work  also  encountered  a  fault,  believed  to  be  the 
same  mentioned  under  the  Black  Diamond  Mine  herein,  where  the 
upstream  segment  of  channel  was  dropped  (or  downstream  segment 
raised)  225  feet.  The  work  was  stopped  there,  and  the  operations  of 
the  present  partnership  have  been  directed  to  finding  and  working 
the  downstream  section. 

The  mine  was  temporarily  idle  when  visited  and  the  underground 
workings  were  not  examined.  The  following  data  were  furnished  by 
Harry  Sheehy : 

Sheehy  and  associates  have  driven  a  main  adit  2350  feet  west  (eleva- 
tion at  portal  2040  feet)  through  slate  and  serpentine  bedrock.  This 
struck  faulted  ground  1900  feet  in  and  was  continued  400  feet  across 
a  'dike'  which  Sheehy  identifies  as  the  same  as  the  one  described 
herein  under  Springer  Consolidated  Mine.  The  fault  is  said  to  be  on 
the  west  wall  of  the  'dike'  at  a  slate-serpentine  contact.  Near  the 
face  a  vertical  raise  was  put  up  285  feet.  An  upper  level  was  turned 
at  a  point  100  feet  above  main  adit  and  was  run  900  feet  N.  30°  W., 
when  a  raise  was  put  up  and  struck  gravel  on  the  east  rim  of  channel. 
The  upper  level  Avas  then  continued  400  feet  farther  and  position  of 
both  channels  was  determined  by  several  raises.  The  older  rhyolite- 
capped  channel,  carrying  boulders  of  granite,  slate,  serpentine  and 
schist,  was  found  intact  15  feet  above  the  later  channel,  which  is  capped 
by  andesite.  Crosscutting  showed  the  early  channel  to  be  250  feet 
wide,  and  the  later  200  feet  wide,  with  a  bar  or  bench  of  the  later 
channel  between.  About  300  feet  of  channel  was  worked  downstream 
from  the  fault  with  disappointing  results  apparently  due  to  the  spread- 
ing out  of  the  channels  and  flat  grade. 

Work  has  been  carried  downstream  about  as  far  as  can  be  done  from 
the  upper  level,  and  the  present  plan  is  to  advance  the  lower  adit  in 
the  direction  of  the  upper  face  and  then  raise  again  into  the  channel. 
A  2-drill  compressor  is  operated  by  a  Pelton  water  wheel,  using  free 
water  under  128  feet  fall,  brought  by  ditch  and  pipe  from  Little  West 
Branch  of  Butte  Creek.  The  water  supply  is  said  to  be  too  small  for 
a  few  months  in  summer  to  permit  work.  There  are  some  small 
dwellings  on  the  claims. 

Emma  (or  Nimshew)  Drift  Mine  is  in  Sees.  14,  15  and  23,  T.  23  N., 
R.  3  E.,  between  Middle  Butte  and  Big  Butte  Creeks.  It  has  been  one 
of  the  best  producers  of  the  county,  with  a  total  output  of  $1,000,000 
or  more.  It  was  operated  and  is  still  owned  by  Nimshew  Gold  Mining 
Company,  c/o  John  Erickson,  141  Sutter  Street,.  San  Francisco.  George 
Allen  has  a  lease  and  A.  Rugh  and  R.  Phillips  are  prospecting  it. 
There  are  590  acres  in  the  property. 

The  Emma  Channel,  running  southwest,  was  worked  upstream  for 
5000  feet,  and  a  branch  called  the  Bootjack,  which  runs  east,  was 
followed  2000  feet.  In  the  first  adit  a  fault  with  a  downthrow  of  16 
feet  on  the  upstream  side  was  struck  1600  feet  from  the  portal.  A 
new  adit  was  run  from  which  3400  feet  more  of  the  channel  was 
mined.  A  width  of  from  12  to  125  feet,  but  averaging  not  over  30  feet, 
was  worked.  The  bedrock  is  soft,  black  slate,  across  which  the  channel 
ran  at  nearly  right  angles  to  the  cleavage,  making  an  ideal  natural 
riffle,  on  and  within  the  crevices  of  which  all  the  pay  was  found.  The 
grade  was  variable,  being  10%  in  one  section  ].200  feet  long,  where 
no  gravel  lodged,  and  the  lava  rested  directly  on  bedrock.     Here  six 
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feet  of  bedrock  was  mined  as  it  was  easier  worked  than  the  lava  which 
made  a  good  roof  and  still  stands  without  timbers.  There  was  much 
coarse  gold.  Where  the  grade  flattened,  there  was  a  thickness  of  4  to  5 
feet  of  gravel.  There  was  enough  grade  to  permit  sluicing  the  entire 
distance  underground,  water  coming  from  a  reservoir  alone. 

This  channel  and  its  branch  were  worked  upstream  at  a  profit  until 
cut  off  by  a  later  trough  filled  with  barren  lava  cobbles  and  sand.  One 
week's  cleanup  just  before  this,  yielded  13 J  pounds  of  gold.  Since 
then,  during  the  past  15  years,  close  to  5000  feet  of  prospecting  drifts 
and  crosscuts  have  been  run  in  search  of  the  upstream  section  of  the 
Emma  channel,  but  all  efforts  so  far  have  failed.  This  work  is  being 
done  now  through  a  crosscut  which  strikes  the  crossing  of  the  pay  and 
barren  channels  about  700  feet  underground  and  at  an  elevation  of  2145 
feet  (aneroid).    This  is  about  one  mile  north  of  the  old  portal. 

Ethel  Mine.  Owner,  Pacific  Investment  Company.  An  adit  about 
2700  feet  long,  with  an  incline  of  80  feet  2550  feet  from  the  portal  and 
one  of  400  feet  near  the  face,  failed  to  bottom  the  channel.  A  raise 
was  made  to  the  adjoining  Index,  where  a  bar  was  worked.  This 
ground  lies  between  Middle  and  Big  Butte  Creeks,  one-half  mile  south- 
west of  where  the  Mammoth  shaft  was  started  in  search  of  the  Mam- 
moth channel,  two  miles  west  of  Magalia.  In  June,  1928,  new  work 
was  started  at  the  Ethel  from  the  west  side. 

Fouch  Drift  Prospect.  Owners,  P.  Fouch,  Chico,  c/o  J.  A.  Garland, 
Butte  Meadows  Stage ;  J.  Fouch  and  W.  M.  Triplett.  There  are  160 
acres  in  the  claim. 

This  prospect  is  on  the  west  side  of  ridge  between  Big  Butte  Creek 
and  Chico  Creek,  in  the  Chico  Creek  drainage  basin  a  few  miles  north 
of  Forest  Ranch.  A  rhyolite-capped  channel  has  been  prospected  by 
adits  started  from  a  creek  which  crosses  the  channel.  Going  upstream, 
smooth,  hard  bedrock  so  far  found  has  been  reported  unfavorable  for 
a  concentration  of  gold,  though  some  pay  has  been  taken  out  at  inter- 
vals. The  adits  in  both  directions  are  short.  There  is  thought  to  be 
over  one-fourth  mile  of  channel  in  the  upstream  section  on  the  property 
and  500  feet  downstream. 

Genii  Mining  Company.  Office,  Room  549  Holbrook  Building,  San 
Francisco.  The  property  consists  of  485  acres  of  unprospected  placer 
claims  in  Si  Sec.  19,  NJ  Sec.  30,  T.  23  N.,  R.  4  E.,  and  E^  of  NEi 
Sec.  25,  T.  23  N.,  R.  3  E",  from  one-half  to  li  miles  north  of  Magalia. 

The  operators  believe  that  an  ancient  channel,  locally  called  the 
Mammoth  and  sometimes  the  Magalia  channel,  traverses  the  property. 
This  channel  was  reached  in  the  Parry  or  Alki  incline  in  SE^  Sec.  18, 
T.  23  N.,  R.  4  E.,  but  reports  are  conflicting  as  to  whether  or  not  it 
was  actually  bottomed;  it  was  found  to  contain  large  washed  boulders 
and  coarse  granitic  sand.  There  was  a  heavy  flow  of  water.  It  was 
thought  in  1890  that  the  channel  bedrock  had  been  reached,^  but  in 
1892,  the  incline  had  been  advanced  500  feet  farther,  "without,  how- 
ever, tapping  the  old  back  channel  that  courses  north  of  northeast.  "^ 

The  elevation  of  'supposed  bedrock'  reached  was  1630  feet  accord- 
ing to  Lindgren;^  according  to  a  map  by  Kay,  the  elevation  at  the 
collar  was  1850  feet  and  at  the  bottom  1647  feet.    In  any  event,  it  has 

1  Calif.  State  Min.  Bur.  R.  X,  p.  141. 

2  Calif.  State  Min.  Bur.  R.  XI,  p.   161. 
3U.  S.  Geol.  Survey  P.  P.  73,  p.  92. 
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not  been  profitably  Avorked  although  it  might  be  supposed,  from 
geological  reasoning  and  comparison,  to  be  gold  bearing  as  it  traverses 
several  auriferous  formations,  and  has  eroded  a  longer  and  deeper 
watershed  possibly  than  other  channels  that  have  produced  well. 

The  company  has  started  an  adit  from  the  Avest  bank  of  West  Branch 
of  Feather  River  in  NEJ  of  Section  30.  They  estimate  this  wdll  have 
to  be  run  about  3200  feet  to  reach  the  channel.  By  the  middle  of  July 
this  had  reached  a  distance  of  about  600  feet.  It  was  planned  to  have 
it  continued  under  contract  at  about  $15  a  foot.  It  is  7  by  7  feet  in 
cross  section  and  so  far  in  serpentine. 

The  adit  is  1.2  miles  by  new  private  road  from  the  Magalia  road  at  a 
point  1.1  miles  north  of  Magalia.  Electric  power  has  been  brought 
in  over  one-half  mile  of  new  line.  An  air  compressor  (14  by  12), 
(9  by  12),  operated  by  75-h.p.  motor,  drill  sharpener,  oil-fired  forge, 
and  blower  have  been  installed  and  several  buildings  erected.  Fifteen 
men  were  employed  in  May,  but  the  force  was  reduced  with  the  com- 
pletion of  surface  work. 

Hupp  Placer  property  comprises  480  acres  in  NWi  Sec.  1,  N^  of 
SWi  and  N-|  Sec.  2,  T.  23  N.,  R.  3  E.,  a  mile  north  and  east  of  De  Sabla. 
Mrs.  Hupp,  De  Sabla,  owner.  G.  F.  Skelton,  5031  Rio  Chico  Way, 
Chico,  has  an  option. 

The  Indian  Springs  adit  was  run  upstream  on  the  channel  for  about 
700  feet  on  the  Hupp  ground,  when  stopped  by  injunction.  Another 
channel  (see  Nugget)  was  worked  by  a  shaft  80  feet  deep  and  an  incline 
from  it  in  NWi  of  NW^  Sec.  1,  but  work  had  to  be  suspended  on 
account  of  water,  after  a  reported  production  of  $9,000. 

Indian  Springs  Drift  Mine  comprising  140  acres  in  Sees.  3  and  10, 
T.  23  N.,  R.  3  E.,  near  De  Sabla,  was  one  of  the  profitably  productive 
mines  of  tlie  count}^  The  last  work  was  in  1920-1922  when  Henry  S. 
Porter  had  a  lease  on  the  property  and  E.  F.  Woodworth  directed 
operations.  The  old  working  adit  was  repaired  and  was  being  advanced 
when  the  owner  of  the  adjoining  Hupp  holdings  sued  for  an  injunction 
and  work  was  stopped,  after  the  adit  is  reported  to  have  passed  into 
the  Hupp  ground  700  feet,  going  upstream. 

The  old  Indian  Springs  adit  was  started  in  1860  and  worked  con- 
tinuously for  over  30  years,  and  finally  reached  a  length  said  to  be 
6500  feet  including  turns,  but  showing  5200  feet  long  on  a  section. 
As  described  by  E.  B.  Preston  ^  the  gravel  breasts  were  120  feet  wide 
by  6  feet  high  and  contained  about  50  per  cent  cobbles  and  boulders. 
A  shift 's  work  for  a  miner  was  three  carloads  of  gravel  of  1500  pounds 
each,  wliich  yielded  $7  to  $8  a  carload  then.  The  average  for  the  mine 
as  a  whole  was  less. 

According  to  a  map  made  at  a  later  date  than  the  above,  there  was 
a  section  of  this  channel  about  750  feet  long  which  was  faulted  down 
and  where  former  work  stopped.  Work  done  under  Woodworth  passed 
through  this  faulted  section,  encountering  a  copious  flow  of  water, 
which  continued  for  five  months.  Pay  gravel  was  reported,  but 
obviously  the  expense  of  operation  was  high  and  the  adit  was  expensive 
to  keep  open.  A  long  section  of  this  channel  and  its  two  supposed 
tributaries  is  believed  to  remain  unworked  on  the  adjoining  properties 

^  Cal.  State  Min.  Bur.  R.  XI,  p.  159. 
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upstream  belonging  to  Mrs.  Hupp,  Mrs.  M.  M.  Understock  et  al.,  and 
Diamond  Match  Company.  The  face  of  the  adit  is  197  feet  above  the 
portal,  indicating  an  average  grade  of  nearly  four  per  cent. 

Kanaka  Bar.  W.  E.  Livesley  and  Bert  Knapp  of  Oroville  were 
reported  to  be  preparing  to  build  a  barge  here  in  June.  An  engine  and 
a  pump  v^ere  to  be  mounted  on  it,  and  the  gravel  in  the  river  was  to 
be  prospected  with  the  pump,  guided  by  a  diver.  This  method  has 
been  followed  on  Feather  River  and  American  River  before,  and  such 
an  installation  was  described  by  the  writer  in  the  last  Placer  and 
El  Dorado  counties  reports. 

Kelly  Hill  Mine.    Operated  by  Gold  Wedge  Divide  Mining  Company, 
Prank  G.  Steward,  president,  Russ  Building,  San  Francisco.     T.  V. 
Barton,  superintendent,  Chico,  c/o  De  Sabla  stage.     It  is  in  Sees.  27  ■ 
and  28,  T.  23  N.,  R.  3  E.,  two  miles  south  of  De  Sabla. 

Four  bedrock  tunnels  were  run  by  previous  operators.  The  present 
company  have  done  considerable  prospecting  and  have  found  coarse 
gold  at  times,  but  have  been  unable  to  follow  any  defined  pay  streak 
on  account  of  pay  being  in  a  few  large  pieces.  It  appears  as  if  the 
pay  streak,  coursing  southwest  had  been  crossed  by  later  gutters,  leav- 
ing pay  in  patches  between  the  gutters  and  high  on  their  rims,  accord- 
ing to  R.  L.  Phillips;  Barton  interprets  the  occurrence  as  a  'fingering 
out'  of  the  gravel,  as  might  occur  in  a  delta.  No  work  was  being  done 
at  time  of  visit  and  these  workings  were  not  visited. 

Barton  was  preparing  to  prospect  a  heavy  bank  of  intervolcanic 
gravel  lying  about  one-half  mile  west  of  the  Kelly  Hill  Mine  above  the 
road,  where  a  side  canyon  had  cut  the  gravel.  This  has  been  worked 
from  time  to  time  by  prospectors  seeking  a  grubstake.  The  part  carry- 
ing fine  flaky  gold  is  three  to  seven  feet  thick,  containing  greenstone 
cobbles  mixed  with  lava  mud  and  sand,  has  a  lava  roof  and  lies  on  a 
floor  of  cemented  cobbles.  It  apparently  filled  so  rapidly  that  there 
was  no  time  for  stratification.  It  is  tight  enough  to  require  milling. 
There  is  an  adit  here  about  400  feet  long  from  which  considerable 
gravel  has  been  breasted.  There  is  a  15-h.p.  gasoline  engine  and  small 
air  compressor  here.     Three  men  were  employed  outside  June  15. 

Little  Butte  Prospect  is  on  Little  Butte  Creek  one  mile  north  of  the 
Steiffer  Mine.  There  are  80  acres  of  unpatented  claims  covering  quartz 
and  placer  prospects.  The  latter  lie  along  the  creek  w^here  some  ground 
on  a  flat  of  several  acres  has  been  partly  prospected.  J.  and  0.  Van 
Ornum,  John  Smith  and  Jess  Triplet,  Box  38,  Route  3,  R.  F.  D.,  Chico, 
owners.    One  man  was  doing  assessment  work  in  June. 

Lucky  John  Drift  Mine.  Enterprise  Gold  Mining  Company,  owner. 
A.  J.  Martens,  president,  2902  Nineteenth  Street,  San  Francisco.  It 
contains  360  acres  of  placer  mining  ground  and  30.67  acres  in  recently 
located  claims,  in  Sees.  2  and  11,  T.  22  N.,  R.  3  E.,  two  miles  north 
of  Paradise.  Most  of  the  work  has  been  done  in  the  NW:j  of  NW^  of 
section  11.     Arthur  Delerey,  superintendent. 

The  work  done  up  to  that  time  was  described  by  the  writer  in  our 
June,  1922,  issue  of  Mining  in  California.  The  main  working  adit, 
running  south  and  southeast,  had  reached  a  length  of  566  feet  then, 
and  payable  gravel  had  been  opened  near  the  face  for  a  length  of  100 
feet,  as  well  as  at  the  top  of  a  raise  put  up  45  feet  vertically  at  a  dis- 
tance of  257  feet  from  the  portal.     Since  then,  the  gravel  opened  in 
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both  these  places  has  been  worked  a  little.  The  gravel  on  the  main 
level  was  breasted  for  a  maximum  width  of  60  feet  and  some  branching 
drifts  were  run  east  70  feet  and  west  and  southwest  as  much  as  110 
feet  from  the  main  crosscut,  showing  a  width  of  over  100  feet  of  gravel. 
The  bedrock  pitches  south  to  S.  20°  W.  It  is  reported  to  have  paid  for 
two  feet  next  the  bedrock  in  the  pay  streak.  In  breasting  upstream 
from  the  main  level  a  U-shaped  bend  was  made  and  a  steep  tributary 
or  gutter  was  followed  385  feet  north.  This,  called  the  Blue  Raise 
Channel,  raised  44  feet  in  385.  It  was  breasted  10  to  25  feet  wide. 
The  face  is  scarcely  80  feet  from  the  face  of  an  old  adit. 

The  'Red  Channel'  was  struck  first  in  the  raise  from  the  main  adit 
257  feet  from  the  portal,  and  again  in  a  raise  driven  100  feet  west  up 
the  steep  west  rim  of  the  'Blue  Raise  Channel'  330  feet  north  of  the 
turn  from  main  adit.  It  is  26  feet  higher  here  than  the  'Blue  Raise 
Channel.'    This  upper  gravel  has  been  worked  for  a  length  of  105  feet 


Lucky  John  Drift  Mine,  near  Paradise,   Butte   County. 


southeast  of  the  last  raise,  and  6  to  10  feet  wide.  It  is  older  gravel 
than  that  below,  the  gold  is  coated  with  a  rusty  covering  and  the  east 
rim  is  flat.  This  run  may  be  an  early  bench.  A  raise  is  being  put  up 
to  tap  it  in  the  south  workings.  The  west  rim  was  not  seen,  but  there 
seems  to  be  little  doubt  of  the  channel  character  of  the  gravel, 
although  the  old  beach  line  is  close,  on  the  Mineral  Slide  property.  This 
gravel  is  loose  and  has  a  great  deal  of  sand. 

The  bedrock  of  the  mine  workings  is  Calaveras  (Carboniferous)  and 
Mariposa  (Jurassic)  slate,  striking  northwest  and  dipping  northeast. 
About  700  feet  in  the  adit  going  north  to  prospect  the  main  channel, 
the  adit  crosses  a  quartz  stringer  lead  in  Mariposa  clay  slate.  This 
lead  is  20  feet  wide,  and  a  little  specimen  ore  is  reported  in  it,  at  the 
crossing,  but  no  further  work  has  been  done  on  it  yet.  An  auriferous 
lode  system,  reported  60  feet  wide,  strikes  northwest  500  feet  ahead  of 
the  north  face. 
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Equipment  includes  two  5000-gallon  tanks,  a  14,000-gallon  reservoir, 
150  feet  of  12-ineli  sluice,  gravel  bin  of  50  cars  capacity,  two  screens, 
one-drill  compressor  and  electric  motors.  Seven  men  were  employed  in 
June,  1928. 

Lydia  Placer  Mine  was  profitably  worked  by  Dave  Campbell,  owner, 
Coutolenc,  until  deprived  of  a  cheap  water  supply.  This  claim  is  on 
the  Nugget  channel  just  upstream  from  the  Nugget  Mine.  Campbell 
states  that  pay  was  found  on  the  short  side  of  bends  on  high  bars,  but 
that  the  main  channel  carried  no  pay.  Ground  sluicing  and  drifting 
were  employed.  The  channel  here  was  only  about  20  feet  below  the 
surface.  A  length  of  250  feet  out  of  750  feet  of  channel  on  the  prop- 
erty has  been  worked. 

Mineral  Slide  Gold  Minting  Company's  property  contains  390  acres 
in  Ni  Sec.  10  and  Si  of  Sec.  3,  T.  22  N.,  R.  3  E.,  3  miles  southeast  of 
Magalia. 

The  holdings  face  on  Little  Butte  Creek  canyon  for  a  length  of  a 
mile  and  extend  south  one-half  mile.  It  has  been  worked  intermittently 
for  a  long  time,  during  which  ten  adits  have  been  run,  as  follows : 

No.  1,  run  1200  feet  a  little  south  of  east  from  Van  Fossen  Ravine, 
is  partly  caved.  It  started  575  feet  northeast  of  the  west  J  section 
corner,  going  from  bedrock  into  gravel. 

No.  2,  300  feet  long,  all  caved,  showed  gravel  with  a  prospect  of  gold 
at  the  face,  but  it  was  too  his^h.  It  started  near  the  north  J  section 
corner  between  sections  10  and  3. 

No.  3  was  run  south  then  east,  over  500  feet,  passed  through  some 
old  works  and  showed  gravel  80  feet  wide  running  $1.50  a  cubic  yard. 

No.  4  is  about  200  feet  east  of  No.  3,  and  is  170  feet  long  with  a 
raise  of  10  feet  to  gravel  in  which  it  continued  127  feet.    This  paid  well. 

No.  5  adit  paid  well.  It  showed  gravel  and  bedrock  dipping  south 
and  west. 

No.  6  is  an  early  day  adit,  too  high  and  caved.  Adits  4,  5  and  6  are, 
in  order,  200  to  250  feet  apart  and  east  of  No.  3. 

No.  7  is  a  double  track  tunnel  1260  feet  long  running  southeast  and 
connecting  by  a  raise  of  36  feet  with  No.  8,  an  incline  running  south- 
west 1200  feet.  From  the  connection  the  incline  was  continued  400 
feet.  From  these  workings  a  large  amount  of  gravel  yielding  from 
$1  to  $10  or  more  a  yard  was  mined.  This  was  in  part  cemented  or 
tight,  and  was  washed  four  times,  each  washing  yielding  part  of  the 
gold,  the  total  amount  having  been  evidently  $3  a  cubic  yard.  Work- 
ings are  caved. 

No.  9  adit  was  started  on  the  Lucky  John  property  just  east  of  the 
east  line  of  the  Mineral  Slide,  but  entering  the  latter  property  almost 
at  the  southeast  corner,  then  passing  back  into  the  Lucky  John.  This 
adit,  now  caved,  is  said  to  have  shown  pay  gravel  near  the  face.  This 
is  undoubtedly  the  same  channel  since  developed  a  little  farther  east  in 
the  Lucky  John  Mine  (which  see). 

No.  10  adit,  started  about  midway  of  the  property  near  the  north 
line,  between  No.  2  and  3  adits,  was  run  1200  feet  or  more  south,  with 
the  intention  of  extending  it  to  the  south  property  line  and  furnishing 
drainage  and  a  working  entry  from  which  the  property  could  be 
worked  to  advantage.  It  was  to  be  on  sluice  grade  of  5%  to  permit 
washing  in  boxes  from  the  face.  It  was  not  completed  and  the  prop- 
erty has  lain  idle  12  years  or  more. 
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The  ]\Iineral  Slide  property  lies  along  a  part  of  the  lone  shoreline, 
the  gravels  lying  partly  on  slate  and  partly  on  Cretaceous  sandstones.^ 
The  sandstone  below  the  gravel  has  yielded  Chico  (upper  Cretaceous) 
fossils.  The  bedrock  of  the  gravel  sinks  rapidly  on  this  property  from 
an  elevation  of  1500  feet  on  the  north  to  about  1000  feet  on  the  west, 
and  there  is  an  immense  deposit  of  low  grade  gravel.  On  the  rims 
and  possibly  also  along  gutters  in  this  deposit,  the  good  pay  was  found. 
The  Lucky  John  Mine,  immediately  east,  shows  a  defined  channel  on 
slate  bedrock  in  their  northerly  workings  w^ithout  the  evidence  of 
marine  action. 

Mountain  House  Drift  Prospect  contains  20  acres  in  the  center  of 
Sec.  4,  T.  21  N.,  R.  6  E.,  three-fourths  mile  from  Mountain  House  on 
the  creek  of  the  same  name.  August  Amend,  owner,  Berry  Creek, 
c/o  Mountain  House. 

This  covers  an  old  back  cliannel  of  the  creek,  buried  by  an  ancient 
landslide.  It  was  drifted  by  former  owners  for  250  feet,  when  the 
w^orkings  were  lost  on  account  of  water  and  running  ground.  It  was 
reported  to  be  rich.  There  is  a  distance  of  1100  feet  believed  to 
remain  unworked  on  the  claim  between  the  points  where  the  present 
stream  cuts  the  old  channel. 

The  present  owner  has  been  Avorking  alone  for  several  years,  aiming 
to  strike  the  channel  witli  a  bedrock  adit  which  Avill  drain  the  ground. 
The  exact  course  of  the  old  stream  under  the  slide  is  uncertain  and 
previous  adits,  including  one  350  feet  long,  did  not  reach  the  objective, 
but  the  present  working,  now  200  feet  long,  is  believed  to  be  under 
the  gravel,  which  will  be  tapped  by  a  raise. 

The  Is^ugget  Drift  Mine,  in  SJ  Sec.  36,  T.  24  N.,  R.  3  E.,  was  opened 
on  the  Nugget  channel  at  Toadtown,  and  worked  downstream  at  a 
profit  for  200  to  300  feet.  The  present  upper  course  of  Little  Butte 
Creek  crosses  this  channel  at  Toadtown.  The  gravel  carried  pay 
distributed  over  a  width  of  60  feet.     Mrs.  Julius  Smith,  owner,  Chico. 

This  channel  passes  downstream  into  the  Htipp  property,  Avhere  a 
shaft  and  incline  were  sunk  on  it.  Upstream,  it  enters  the  Lydia  mine 
and  passes  from  there  into  the  W.  H.  Walker  claim.  This  is  locally 
considered  as  being  probably  a  branch  of  either  the  Perschbaker  or 
Indian  Springs  channels. 

Oro  Fino  Mine.  Robbers  Roost  Mining  Company,  W.  F.  Anderson, 
general  manager,  903  Hobart  Building,  San  Francisco.  The  company 
owns  360  acres  in  Sees.  10  and  11,  T.  23  N.,  R,  3  E.,  just  west  of 
De  Sabla,  and  has  a  lease  and  option  on  other  land  adjoining.  Nat 
Lambert,  superintendent. 

The  old  Robbers  Roost  workings  are  in  section  10,  midway  between 
the  Emma  and  present  Oro  Fino  workings.  The  Robbers  Roost  adit 
was  about  2500  feet  long  Avith  1500  feet  in  length  breasted;  a  small 
channel  now  being  worked  was  also  found  there. 

The  total  distance  from  the  portal  to  face  of  main  Oro  Fino  adit  is 
5800  feet.  Present  work  is  carried  on  through  an  incline  shaft  with 
a  vertical  depth  of  125  feet,  striking  this  adit  1300  feet  from  portal  and 
at  an  elevation  of  2250  feet.  The  old  workings  of  the  Oro  Fino  are 
described  in  past  reports  of  the  State  Mining  Bureau,  in  w^hich  the 

ly.  S.  Geol.  Survey  A.  XVII,  pt.  1,  p.  545. 


SACRAMENTO   FIELD   DIVISION  203 

width  of  pay  gravel  in  the  main  run  was  given  as  40  to  50  feet.  The 
grade  was  steep  and  the  pay  is  said  to  have  been  mostly  on  the  serpen- 
tine bedrock.  A  small  branch  was  struck  750  feet  in  and  was  worked ; 
in  a  length  of  225  feet,  it  rose  70  feet.  The  gravel  in  1888  was  said  to 
pay  $5  per  1800-pound  car  or  $40  per  shift  per  man.'  In  1892,  it  was 
said  ^  to  pay  $100  per  man.  In  1896  the  main  adit  was  2700  feet  long. 
Evidently  the  bulk  of  production  was  made  by  those  former  operators. 
The  present  company  has  had  the  mine  15  years,  but  has  not  made 
much  production  as  they  have  been  running  mostly  through  old  ground 
and  bedrock,  in  search  of  the  Emma  channel. 

The  present  main  adit,  which  runs  southeast  and  east,  raises  110  feet 
in  a  distance  of  3000  feet  from  the  foot  of  shaft  to  junction  with  a 
small  branch  channel  entering  from  the  northeast.  The  main  adit  has 
been  run  about  1500  feet  beyond  this.  Two  faults  with  downthrows 
of  nine  and  seven  feet  on  the  east  side  were  crossed.  At  the  face,  they 
struck  a  third  fault,  also  with  downthrow  on  the  east  side.  They  have 
been  sinking  an  incline  here,  which  was  56  feet  deep  vertically  early 
in  June.  Lambert  thinks  these  are  the  same  faults  found  in  the 
Indian  Springs  Mine,  three-fourths  mile  northwest,  and  expects  to 
sink  about  25  feet  deeper  before  reaching  the  level  where  he  can  con- 
tinue crosscutting.  Work  here  had  been  suspended  while  awaiting 
a  pump.  Five  men  were  running  a  drift  upstream  on  the  branch 
channel  last  mentioned.  This  had  been  followed  at  time  of  visit 
(June  14)  for  500  feet  and  had  raised  40  feet.  It  runs  on  serpentine 
bedrock,  carrying  black  and  rust-stained  gold.  The  pay  is  4  to  12 
feet  wide.  Coarse,  rough  crystallized  gold  in  subangular  quartz  is 
common.  The  face  seen  was  in  coarse  sand,  with  from  a  few  inches 
to  one  foot  of  gravel  next  the  bedrock. 

A  line  of  12-inch  sluice  boxes  with  riffles  traverses  the  entire  length  of 
the  workings  nearly  to  the  working  face.  Water  is  brought  into  the 
mine  in  a  pipe  line  (8-inch  outside  diameter)  from  a  reservoir  below 
De  Sabla,  giving  a  pressure  head  of  326  feet  at  the  working  face.  The 
face  is  bored  with  augers  and  after  blasting  with  light  charges  the 
gravel  and  sand  are  washed  with  a  hose  into  the  sluices.  The  gold 
lodges  on  the  bedrock  and  in  the  first  few  boxes,  and  tailings  are 
carried  out  the  adit.  This  is  a  cheap  and  rapid,  method  of  working, 
which  has  been  adopted  in  some  mines  in  this  county  where  channels 
are  steep  enough  to  permit  tunnels  on  a  sluicing  grade. 

Electric  power  is  available  for  pumping  and  lighting  and  a  blower 
operated  by  water  power  is  used  for  ventilation. 

No  description  of  Butte  County  placer  mines  could  be  concluded 
without  mention  of  the  Perschhaker  (Magalia  or  Lucretia)  Mine.  It 
is  in  Sees.  13  and  24,  T.  23  N.,  R.  3  E.,  IJ  to  3  miles  north  of  Magalia 
by  road. 

The  first  discovery  was  made  by  Birch  and  Barrett  in  1855  on  the 
bank  of  Little  Butte  Creek  in  SW^  of  SE^  of  Sec.  13,  T.  23  N.,  R.  3  E., 
where  rich  gravel  was  found  almost  at  creek  level  alongside  a  massive 
quartz  vein.  They  followed  this  downstream  in  a  westerly  direction 
but  after  taking  out  rich  pay  lost  their  rights,  which  were  acquired  by 
Perschbaker.  The  latter  continued  the  incline,  following  this  channel, 
which  proved  to  be  a  branch  of  another.     The  work  was  done  under 

1  Calif.  State  Min.  Bur.  R.  VIII,  p.   118. 

2  Calif.  State  Min.  Bur.  R.  XI,  pp.   160-161. 
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great  difficulty  on  account  of  water,  a  steam  plant  of  four  4-foot  by 
16-foot  boilers  being  required  to  run  the  ten  pumps  needed.  This 
channel,  only  4  to  20  feet  wide^  and  with  a  meager  amount  of  gravel, 
most  of  it  subangular,  was  followed  3500  feet,  in  which  distance  it 
dropped  282  feet,  the  grade  varying  from  12%  to  3%.  It  was  very 
rich,  coarse  gold  being  plentiful. 

In  1890,  the  property  changed  hands  again.  A  perpendicular  shaft 
502  feet  deep,  was  sunk  one-half  mile  or  more  west  of  the  discovery 
point,  after  the  difficulty  of  working  downstream  in  the  incline  became 
too  great.  The  so-called  Little  Magalia  channel,  of  which  the  Persch- 
baker  was  said  to  be  a  tributary,  was  w^orked  downstream  from  this 
shaft  3950  feet,  and  upstream  nearly  2000  feet,  nearly  or  quite  to  the 
Campbell  (now  Steiffer),  at  a  good  profit.  This  channel  was  50  to  60 
feet  wide  with  pay  gravel  up  to  six  feet  above  bedrock,  which  was  slate 
alternating  with  serpentine.^  Two  faults  were  encountered  going 
downstream.  Both  shoAved  upthrows  on  the  south  side,  one  of  5  feet 
and  the  other  of  34  feet.  The  boulders  from  this  channel  appear  to 
have  been  mostly  greenish  schist,  serpentine  and  slate.  Many  inter- 
esting stories  of  the  richness  of  the  gravel  are  told.  The  production 
was  no  doubt  over  $1,000,000. 

When  the  work  on  the  north  had  reached  the  vicinity  of  the  Joe 
Campbell  property  line,  Campbell  obtained  an  order  from  the  court 
for  a  survey.  The  mine  was  at  that  time  (December,  1899)  allowed 
to  fill  with  water  and  has  since  been  idle. 

The  downstream  portion  of  this  channel  has  not  been  certainly 
identified  and  its  course  is  not  known. 

Pitts  Mine  {Old  Bader,  or  Mowry  &  Newsman).  It  is  in  sections  1 
and  2,  T.  22  N.,  R.  3  E.,  a  mile  and  a  half  from  Magalia  by  road  and 
trail.  Owners,  Mowry  and  Newman,  San  Francisco.  Lessee,  Lillian 
Mining  Co.,  Maurice  Reich,  president,  125  Geary  Street,  San  Francisco. 
J.  M.  Pitts,  superintendent.  Paradise. 

The  lessee  has  been  prospecting  the  property  since  December,  1920. 
The  work  done  up  to  June,  1922,  was  described  in  the  report  of  the 
State  Mineralogist  for  1922,  pages  260  and  261.  The  claims  had  been 
previously  worked  by  hydraulicking  and  by  a  series  of  adits  and  are 
said  to  have  made  a  production  variously  stated  at  from  $75,000  to 
$200,000,  but  no  definite  records  were  shown  to  substantiate  this.  Since 
1920  there  has  been  little  production. 

Geological  conditions  here  are  mainly  similar  to  those  observed  in 
the  Bader  Mine  (which  see).  The  same  channel  has  been  prospected. 
No.  1  adit,  started  at  an  elevation  of  1930  feet  (aneroid),  was  about 
3000  feet  long  in  July,  1928.  Above  it  and  to  the  south,  raises  and 
drifts  have  been  run.  The  Reich  raise  reached  a  point  nearly  70  feet 
higher  than  the  portal  on  the  east  rim  of  the  channel.  The  Pitts  drift 
was  run  from  the  top  of  a  raise  from  the  main  entry  level,  southward 
200  feet.  Another  drift  reached  a  point  300  feet  south,  where  con- 
siderable water  was  struck.  Here  there  is  a  lava-filled  cut  in  the  bed- 
rock of  the  east  rim,  suggesting  interesting  geological  possibilities  in 
that  direction.  The  present  lower  workings  are  not  low  enough  to 
properly  bottom  the  ground  downstream. 

1  Cal.   State  Min.   Bur.  R.  XII,  p.   87. 

^U.  S.  Geol.  Survey  Prof.  Paper  73,  p.  93.    Waldemar  Ijindgren. 
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From  time  to  time,  patches  of  payable  gravel,  containing  one  or  two 
carloads  each,  have  been  found  but  the  operators  have  not  solved  the 
problem  of  locating  any  definite  pay  streak,  if  such  exists.  The  pay 
probably  occurs  in  small  streaks  or  gutters;  the  gold  is  coarse  and 
coated  black.  The  channel  is  not  so  well  defined  here  as  at  the  Bader 
Mine,  as  here  it  is  much  nearer  the  ancient  shore-line. 

There  is  a  gas  engine,  blower  and  air-drill  equipment  on  the  claims, 
but  recent  work  has  been  by  hand,  with  three  or  four  men  employed. 

A  quartz  vein  2  to  5  feet  wide  crosses  the  north  end  of  the  property. 

Bobison  Drift  Prospect  is  in  Sec.  15,  T.  24  N.,  R.  3  E.,  about  three 
miles  by  road  and  trail  from  Berdan.  W.  A.  Robison,  Chico,  c/o  Forest 
Ranch,  is  in  charge  of  prospecting,  with  a  few  men  employed. 

Royal  Drift  Mining  Company  prospected  the  property,  working  three 
shifts  for  several  months,  but  gave  up  their  lease.  This  prospect  was 
not  visited.  Workings  are  reported  to  include  an  adit  about  1200  feet 
long,  w^hich  was  25  feet  too  high  to  bottom  the  channel,  necessitating 
an  incline,  through  which  the  later  of  the  two  channels  described  under 
the  Dix  Mine  was  prospected,  and  search  is  being  made  for  the  other. 

Rotten  Boulder  Drift  Mine  is  in  the  NWi  Sec.  29,  T.  22  N.,  R.  4  E., 
six  miles  from  old  Yankee  Hill  by  Jordan  Hill  road  and  trail,  on  the 
east  side  of  West  Branch  of  Feather  River.  Knox  Brothers,  owners, 
Magalia,  have  been  working  the  property  and  have  run  an  adit  nearly 
north  450  feet  at  an  elevation  of  1425  feet  (aneroid).  This  follows 
a  steep  channel  in  a  narrow  winding  trench  with  numerous  large, 
hard  boulders.  The  stream  evidently  followed  a  soft  seam  in  a  belt 
of  schist  or  a  dike;  the  face  is  entirely  in  bedrock  or  rotten  granitic 
rock.     The  owners  report  a  small  production  the  past  year. 

Equipment  includes  a  tractor,  gasoline  engine  and  vertical  com- 
pressor. The  Blue  Hog  Mine  workings,  perhaps  on  the  same  channel, 
but  downstream  and  on  the  opposite  side  of  the  river,  bear  S.  70°  W., 
about  one-half  mile  and  175  to  200  feet  lower. 

Royal  Drift  Mining  Company.  R.  M.  Butler,  Napa,  California,  presi- 
dent; Forest  Snow,  superintendent.  The  holdings  cover  nearly  800 
acres  for  three  miles  along  the  lava-covered  ridge  west  of  Big  Butte 
Creek  in  Sees.  27  et  al.,  T.  24  N.  R.  3  E.,  23  miles  from  Chico  via 
Forest  Ranch,  or  eight  miles  by  road  and  trail  from  Magalia.  Present 
work  is  in  the  SW^  Sec.  27,  at  2350  feet  elevation  (aneroid). 

The  property,  once  called  the  Best  Mine,  was  opened  in  1879  by 
Best  and  Garland  and  they  are  thought  to  have  produced  about  $35,000. 
The  Napa  and  Solano  Mining  Company  worked  between  1890  and  1900 
in  the  same  adit  now  being  used.  They  raised  30  feet  above  this  when 
650  feet  in,  and  breasted  a  reported  length  of  about  600  feet,  for  a 
width  of  50  to  100  feet  and  a  height  of  5  to  6  feet.  The  present  com- 
pany has  been  in  existence  20  years.  Besides  the  work  here,  they  ran 
an  adit  1400  feet  long  in  section  34,  an  adit  3000  and  an  incline  900 
feet  in  Sec.  4,  T.  23  N.,  R.  3  E.  They  have  extended  their  present 
adit  2500  feet. 

This  main  adit,  starting  in  a  westerly  direction,  branches  1500  feet 
in.  One  branch  has  been  driven  N.  8°  W.,  35  feet  to  a  raise  12  feet 
high,  from  the  top  of  which  a  crosscut  was  being  run  S.  45°  W.,  to 
prospect  a  section  of  an  early  run  of  the  Best  channel,  of  which  Snow 
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thinks  there  may  be  as  much  as  3000  feet  remaining.  This  work  was 
200  feet  in,  and  was  still  in  bedrock,  when  visited. 

From  the  fork,  the  main  adit  continues  1900  feet  N.  64°  W.,  where 
a  fault  was  encountered;  an  incline  Avas  sunk  300  feet  (90  feet  ver- 
tically) but  had  not  reached  the  opposite  side  of  fault  when  the  incline 
was  lost,  and  a  sudden  flow  of  about  20  miners'  inches  of  water  filled 
it.  This  water  still  flows,  only  partly  reduced  in  volume,  and  is  used 
for  washing  gravel.  As  usual  in  this  region,  the  low  side  of  fault  is 
on  the  upstream  side.  This  channel  is  locally  believed  to  be  the  Dix 
channel,  not  yet  bottomed  on  this  property.  The  amount  of  faulting  is 
uncertain,  but  may  be  175  feet. 

At  a  point  1300  feet  from  adit  y)ortal,  a  crosscut  was  run  40  feet 
and  an  incline  was  run  300  feet  (25  feet  vertically)  down  the  bed  of 
a  late  run ;  a  crosscut  thence  northwest  100  feet  struck  an  older  channel 
on  nearly  the  same  level.  It  was  followed  upstream  100  feet  and  about 
200  cubic  yards  of  gravel  that  paid  $5  a  yard  in  coarse  gold  was  mined, 
when  the  channel  steepened  and  work  was  stopped. 

Four  men  were  working  underground,  and  several  on  the  surface. 
A  25-h.p.  semi-Diesel  engine  drives  an  8J"  by  12"  air  compressor,  and 
a  7-h.p.  engine  runs  an  air  bloAver.  A  McCormick  gravel  mill  is  used 
to  wash  gravel  which  is  tight. 

SUiifer  Mine  (formerly  Joe  S.  Campbell  P.  M.).  P.  B.  Steiffer 
Mining  Company,  owner.  North  Ivy  Street,  Chico.  The  mine  is  in 
Sec.  13,  T.  23  N.,  R.  3  E.,  and  contains  80  acres;  members  of  the 
Steiffer  familv  control  it  as  well  as  mineral  rights  on  SW^  Sec.  12, 
(105  acres),  SWi  Sec.  1  (140  acres)  and  W*  of  NWi  Sec.  12  (70  acres). 

The  Steiffer  shaft  in  Ef  of  NWi  Sec.  13,  was  sunk  vertically  334  feet 
and  an  incline  was  started  at  a  point  20  feet  north  of  the  bottom  of 
shaft,  and  was  sunk  toward  the  west  on  an  angle  of  45°.  At  50  and 
100  feet,  layers  of  barren  gravel  were  cut.  At  100  feet  they  struck  the 
contact  between  lava  and  bedrock,  where  the  angle  of  incline  was 
changed  to  15°,  it  was  sunk  250  feet  farther,  and  pay  gravel  was 
found  on  serpentine  bedrock  at  a  vertical  depth  of  508  feet  from  the 
portal,  or  at  an  elevation  of  about  2070  feet.  A  flow  of  580  to  600 
gallons  of  water  per  minute  had  to  be  pumped.  The  channel  was 
crossed  to  west  rim,  a  distance  of  60  feet.  A  drift  was  run  downstream 
40  feet.  A  drift  was  started  north  and  a  crosscut  was  run  west  200 
feet  in  serpentine  bedrock  all  the  way,  in  search  of  another  channel, 
but  nothing  was  found.  The  main  drift  north  in  the  center  of  the 
channel  was  run  about  170  feet,  and  is  claimed  to  have  been  in  gravel 
carrying  gold.  The  company  worked  intermittently  until  1917,  but 
the  total  length  worked  up  to  1914  was  only  250  feet.  Great  difficulty 
was  experienced  in  keeping  the  mine  pumped  out,  due  to  amount  of 
water  and  to  litigation  which  interrupted  operation  as  well  as  a  number 
of  accidents  which  cut  off  the  electric  power  used  for  pumping.  Two 
hydroelectric  power  plants  were  built  on  the  West  Branch,  but  for 
many  years  little  mining  was  done. 

In  1921  the  Evening  Star  Mining  Company  unwatered  the  mine 
again  and  did  some  work  but  quit  in  financial  difficulties  without 
paying  the  men.  The  workings  were  again  under  water  shortly  after 
they  quit,  and  have  remained  so  since.  One  of  the  men  then  employed 
there  stated  that  the  upstream  face  was  about  900  feet  upstream  from 
the  face  of  the  old  Magalia  drift,  which  is  supposed  to  be  about  200 
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feet  from  the  Steiffer  shaft.  The  former  employees  were  given  an 
opportunity  to  work  gravel  then  exposed,  to  obtain  wages  due  them. 
One  of  these  men  stated  in  1922  that  they  had  a  breast  of  gravel  20 
feet  wide  by  7  feet  high  worth  $13  a  cubic  yard  in  place,  but  could 
not  make  it  pay  due  to  the  number  of  men  needed  for  surface  work, 
hoisting,  etc.,  with  only  four  or  five  at  the  face.  Two  hoists  had  to  be 
operated. 

Underground  equipment  during  the  Steiffer  regime  included  10  cen- 
trifugal pumps  of  700  gallons  per  minute  capacity,  one  of  1000  gallons 
per  minute  and  2  steam  pumps  of  600  gallons  per  minute  capacity. 
The  hydroelectric  power  plant  on  the  West  Branch  had  a  rated  capacity 
of  700-h.p.,  but  the  water  supply  was  not  always  enough  to  run  it. 
The  transmission  line  has  been  stripped  of  wire.  Other  equipment  now 
at  the  shaft,  in  buildings,  which  are  in  poor  repair,  includes  3  boilers, 
10''  by  12''  compressor,  double  hoisting  equipment  (steam  and  elec- 
tric) and  an  old  style  52-h.p.  motor. 

The  Steiffer  workings  are  claimed  by  the  ow^ners  to  be  on  the  upstream 
extension  of  the  Little  Magalia  channel,  which  was  worked  up  near  to 
the  property  line  previous  to  1899. 

IRON 

Prospects  of  iron  ore  found  in  Butte  County  have  been  mostly  in 
the  form  of  float.  The  following  were  mentioned  in  Bulletin  38 :  Sec. 
5,  T.  25  N.,  R.  4  E.,  at  an  altitude  of  6000  feet,  float.  Sees.  7  and  27, 
T.  23  N.,  R.  4  E.,  float.  Sec.  30,  T.  25  N.,  R.  5  E.,  heavy  iron  float. 
Sees.  5  and  8,  T.  25  N.,  R.  4  E.,  old  locations. 

A  vein  in  Sec.  3,  T.  22  N.,  R.  3  E.,  in  serpentine  bedrock  is  said  to 
carry  60%  iron,  5%  to  8%  manganese  and  a  trace  of  chromite. 

LIMESTONE  AND  MARBLE 

Small  bodies  of  limestone  and  marble  occur  in  the  eastern  half  of  the 
county  where  the  bedrock  formations  are  exposed,  as  near  Pulga  and 
Intake ;  and  between  Pentz  and  Yankee  Hill,  where  some  quarrying 
and  burning  of  limestone  was  carried  on  25  to  35  years  ago.^  The  last 
recorded  production  was  in  1903. 

Other  properties  mentioned  in  our  Bulletin  38,  page  98,  are  noted 
below.     Several  are  too  far  from  railroad  to  be  utilized  except  locally. 

Big  Bend  Marble  Quarry  in  Sec.  32,  T.  22  N.,  R.  5  E.,  described  as 
showing  a  ledge  of  blue  limestone,  and  another  of  white  marble.  It  is 
near  Intake  on  Western  Pacific  Railway. 

Marble  Creek  Deposit  in  Sec.  10,  T.  22  N.,  R.  6  E.,  a  ''heavy  cropping 
of  white  marble."  This  is  a  little  east  of  Merrimac.  A  logging  rail- 
road passes  within  two  miles  of  several  small  lenses  of  limestone  which 
occur  almost  on  the  county  line. 

Mooretoivn  Marble  is  in  Sec.  24,  T.  20  N.,  R.  6  E.,  two  miles  southeast 
of  Mooretown.    Described  as  a  ''ledge  of  white  marble." 

Pentz  Marble  is  in  NWi  Sec.  8,  T.  21  N.,  R.  4  E.,  about  five  miles 
northeast  of  Pentz.  The  ledge  is  said  to  extend  for  a  mile  northwest 
through  the  center  of  this  section.  Some  lime  was  burned  here  many 
years  ago. 

^Cal.  State  Min.  Bur.  R.  XI,  p.  157. 
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Other  bodies  of  limestone  have  been  noted  in  Sees.  7,  17,  18,  and  20, 
T.  21  N.,  R.  4  E. 

MANGANESE  ^ 

Bear  Canyon  Mine.  George  W.  Wooley,  owner,  Clipper  Mills.  In 
Sec.  35,  T.  20  N.,  R.  7  E.,  one-half  mile  northwest  of  Clipper  Mills. 
An  orebody  of  manganese  oxide  containing  40%  ore,  produced  220  tons 
when  worked  in  1916  by  Noble  Electric  Steel  Company.  Idle  now. 
The  property  is  32  miles  from  Oroville,  nearest  railroad  point. 

Powell  Prospect.  E.  V.  Powell,  Clipper  Mills,  last  known  owner. 
It  is  in  Sec.  35,  T.  20  N.,  R.  7  E.,  one  mile  north  of  Clipper  Mills.  A 
siliceous,  manganese-bearing  ledge  was  reported  in  1917. 

View  Point  Prospect,  owned  by  E.  C.  Binet,  Clipper  Mills,  is  in  SEJ 
Sec.  34  and  SWi  Sec.  35,  T.  20  N.,  R.  7  E.,  three-fourths  mile  northwest 
of  Clipper  Mills.  Only  a  little  shallow  work  has  been  done,  showing 
prospects  of  siliceous  manganese  ore. 

Jack  Johnson,  Magalia,  found  manganese  ore  in  the  county  and  listed 
same  in  our  Monthly  Commercial  Mineral  Notes  during  the  present 
spring.  Though  many  inquiries  were  made  and  samples  submitted  to 
those  interested,  it  is  said  these  proved  too  siliceous.  In  Johnson's 
absence,  his  associate  refused  information  as  to  the  location  of  the 
prospect. 

MINERAL   PAINT 

Chico  Ocher  and  Mineral  Paint  Company.  Owners,  Mrs.  Frank 
Henshaw  and  Hochheimer  and  Company,  Willows.  An  ocher  deposit 
occurs  on  360  acres  of  land  in  Sees.  5  and  6,  T.  23  N.,  R.  4  E.,  near  the 
Doon  road  and  a  mile  from  the  Southern  Pacific  Railroad. 

There  was  some  production  previous  to  1900.  The  deposit  was 
worked  through  an  adit  200  feet  long  and  a  small  open  cut. 

MINERAL  SPRINGS 

Mineral  springs  of  the  county  are  described  and  analyses  of  their 
waters  are  given  in  Water  Supply  Paper  338,  U.  S.  Geological  Survey. 

Mt.  Ida  Spring  is  six  miles  east  of  Oroville.  It  supplies  a  carbonated 
water  which  has  been  used  locally  and  has  also  been  bottled. 

Richardson  Springs  are  in  the  canyon  of  Mud  Creek  ten  miles 
northeast  of  Chico.  There  are  four  principal  springs  and  a  smaller 
one.  They  are  classified  as  saline  springs,  some  of  concentrated  char- 
acter. One  spring  in  particular  carries  considerable  sodium,  a  moderate 
amount  of  potassium  and  calcium,  and  marked  amounts  of  the  chloride 
and  sulphate  radicals. 

A  popular  and  successful  resort  has  been  built  up  around  these 
springs,  with  hotel  accommodations  for  the  large  numbers  Who  use  the 
water  for  medicinal  purposes.  Water  is  also  bottled.  Natural  gas  from 
one  of  the  springs  is  trapped  and  utilized  in  the  hotel. 

PLATINUM   GROUP  METALS 

Platinum,  iridium  and  other  members  of  this  family  of  metals,  were 
recovered  to  the  amount  of  100  ounces  or  more  annually  when  gold 

igal.  state  Min.  Bur.  Bull.  76,  pp.  30-31. 
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dredging  was  in  full  blast,  but  in  later  years  this  has  dwindled  to 
only  a  few  ounces  a  year. 

The  platinum  metals  taken  on  the  dredgers  occurred  in  small,  thin 
flakes  carrying  68%  to  72%  platinum  and  about  20%  osmiridium. 
These  metals  have  also  been  noticed  at  some  of  the  drift  mines,  and 
there  has  been  a  small  output  from  the  surface  placers  and  river  bars 
on  the  upper  course  of  Feather  River. 
Bibl :  Cal.  State  Min.  Bur.  Bull.  85. 

SILVER  AND  LEAD 

Bonanza  King  Prospect.  Owner,  John  Wells,  Yankee  Hill.  In  May, 
1928,  an  option  was  held  by  Lloyd  Root,  San  Francisco,  and  it  is 
reported  he  and  others  have  recently  started  work.  This  prospect  of 
four  claims  is  in  Sec.  16,  T.  25  N.,  R.  5  E.,  about  six  miles  east  of 
Chapparal  at  a  reported  elevation  of  6000  feet. 

Wells  has  done  assessment  work  for  several  years,  in  the  course  of 
which  a  prospect  shaft  reached  a  depth  of  24  feet  and  a  few  small 
shipments  of  a  ton  or  less  each  of  sorted  ore  were  made.  This  came 
from  a  streak  reported  about  16  inches  wide  in  a  wide  vein.  The  prop- 
erty was  not  visited. 

A  shipment  of  2230  pounds  in  1924  gave  0.57  oz.  gold,  112.58  oz. 
silver,  4.65%  copper,  53.4%  silica,  1.8%  iron  and  2.6%  alumina  (Ken- 
nett  smelter).  Another  lot  of  1720  pounds  shipped  in  November,  1927, 
carried  0.71  oz.  gold,  96.65  oz.  silver,  8%  lead,  3.4%  copper,  6.4% 
zinc,  2.1%  antimony,  0.1%  arsenic,  2.7%  iron,  61.6%  insoluble.  After 
all  charges  and  deductions,  the  net  return  on  the  latter  lot  was  $39.68 
(Selby  smelter). 

Stirling  City,  the  nearest  railroad  point,  is  20  miles  distant.  The 
mine  is  connected  by  a  steep  trail  with  road. 

The  ores  of  a  few  other  prospects  in  the  northeastern  part  of  the 
county  carry  lead  and  silver. 

STONE  INDUSTRY 

There  are  three  plants  in  the  county  which  produce  crushed  rock, 
sand  and  gravel  from  the  piles  of  dredger  tailings  near  Oroville  and 
Chico.     The  supply  of  such  material  is  immense. 

Becht el-Kaiser  Bock  Company,  Oroville,  has  recently  installed  and 
put  in  operation  a  rock  crushing  plant  about  two  miles  south  of 
Oroville. 

Coast  Bock  and  Gravel  Company.  Main  office  Hunter-Dulin  Build- 
ing, San  Francisco.  The  Oroville  plant  is  within  the  city  limits.  It 
belongs  to  Natomas  Company  of  California  and  is  operated  under  lease. 
H.  W.  Thorne,  superintendent. 

This  plant  has  a  daily  capacity  of  1000  tons  of  crushed  rock  and 
1000  tons  of  gravel.  Crushed  rock  is  produced  in  standard  sizes  from 
2J-inch  to  dust,  gravel  i"  by  2'',  i''  by  1"  and  pea  gravel,  besides 
which  special  sizes  can  be  supplied. 

Rock  is  loaded  by  steam  shovel  and  hauled  a  mile  and  a  half  in 
6-yard  and  12-yard  cars  by  gasoline  locomotives.  The  scalping  screen 
separates  rock  for  the  crushers,  of  which  there  are  one  36"  by  24",  one 
36"  by  18"  and  two  36"  by  10".  The  larger  rocks  go  to  the  first  of 
these,  while  that  from  two  to  four  inches  goes  to  the  36"  by  10" 
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Plant  of  Coast  Rock  and  Gravel  Company  at  Oroville. 

crushers,  and  minus  2-inch  gravel  goes  direct  to  the  washing  screen. 
Rock  and  gravel  is  stored  in  bins  and  stockpiles.  There  are  spur  tracks 
from  both  the  Western  Pacific  and  Sacramento  Northern  Railways. 
Thirty-five  men  are  employed. 

Johnston  Rock  Company,  Chico.  J.  E.  Johnston,  manager.  This 
rock  crushing  plant  is  utilizing  old  dredger  rock  piles  left  by  El  Oro 
Dredging  Company  on  Butte  Creek  about  a  mile  and  a  half  from  Chico. 


TALC  AND  SOAPSTONE 

These  are  widely  distributed  in  those  parts  of  the  county  where  the 
bedrock  formations  are  exposed,  but  many  of  the  deposits  are  a  con- 
siderable distance  from  railroad  and  are  undeveloped.  Soapstone  is 
a  common  mineral  in  the  state  and  in  other  counties  deposits  near 
railroad  have  supplied  the  demand,  with  consumers  in  a  position  where 
they  can  choose  from  a  number  of  available  sources  of  supply  at  a  low 
price. 

Soapstone  occurs  in  the  vicinity  of  serpentine  dikes  and  amphibolite 
schist  which  traverse  the  county  at  intervals  striking  northwest,  and 
is  exposed  in  some  of  the  deep  canyons  and  along  the  higher  ridges 
where  these  are  not  covered  by  lava.  Another  rock  commonly  called 
soapstone  but  different  in  its  rock  associations  from  the  above  and 
really  a  mica  schist,  is  found  in  some  of  the  older  rocks  of  the  higher 
mountains,  but  has  been  used  only  a  little  locally  for  fireplaces. 

McLean  Soapstone  Mine  contains  19  acres  in  Sec.  32,  T.  22  N.,  R.  5  E., 
on  north  side  of  North  Fork  of  Feather  River  midway  between  Intake 
and  Blinzig,  on  Western  Pacific  Railway.  Walter  S.  McLean,  1919 
San  Bruno  Avenue,  San  Francisco,  owner. 

This  is  one  of  the  first  class  of  deposits  mentioned.  Because  of  favor- 
able working  conditions,  and  nearness  to  the  railroad,  McLean  has 
been  able  to  produce  cheaply.  The  rock  is  shipped  to  the  bay  cities  for 
use  in  roofing,   etc. 
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Chas.  Volney  Avertll,  Mining  Engineer 

TEHAMA  COUNTY 
Geography  and  Topography 

Tehama  county  lies  in  the  north  central  portion  of  the  state,  and  is 
practically  entirely  within  the  basin  of  the  Sacramento  River  and 
tributary  streams,  just  a  little  south  of  the  point  where  the  river 
emerges  from  a  narrow  caiion  to  enter  a  broad  valley.  The  central 
portion  of  the  county  is  traversed  from  north  to  south  by  the  Sacra- 
mento River  with  a  broad  expanse  of  lowlands,  but  the  mountains  on 
both  the  east  and  west  edges  of  the  county  rise  to  elevations  of  upwards 
of  7000  feet.  The  lowlands  are  devoted  to  diversified  farming,  and  much 
of  the  other  land  is  suitable  for  the  raising  of  sheep,  cattle  and  hogs, 
so  agriculture  is  the  chief  industry  of  the  county.  Other  industries  of 
some  importance  are  the  development  of  hydroelectric  power  from  the 
streams  flowing  into  the  Sacramento  from  the  east,  by  the  Pacific  Gas 
and  Electric  Company,  and  lumbering  by  such  concerns  as  the  Red 
River  Lumber  Company  and  the  Diamond  Match  Company.  Trans- 
portation is  furnished  by  the  Southern  Pacific  Railroad,  following  in 
a  general  way  the  course  of  the  Sacramento  River,  and  a  paved  high- 
way following  the  same  route,  with  good  graveled  branch  roads  running 
out  to  the  east  and  west. 

Geology 

In  general,  a  study  of  the  geology^  of  the  county  shows  that  a  belt 
of  Jurassic  metamorphic  rocks,  including  a  band  of  serpentine,  runs 
north  and  south  through  the  western  part,  a  belt  of  recent  clays  and 
gravels  deposited  by  the  Sacramento  River  runs  in  a  similar  direction 
through  the  central  part,  and  the  eastern  portion  is  covered  by  Tertiary 
lavas.  On  either  side  of  the  river  deposits,  an  area  of  Tertiary  sedi- 
mentary rock  exists.  With  the  lava  covering  the  eastern  portion  and 
the  river  deposits  covering  the  central  portion,  it  is  not  surprising 
than  few  mineral  deposits  are  found  in  Tehama  County. 

Mining 

Mining  is  practically  at  a  standstill  in  Tehama.  The  last  report  on 
the  county  is  contained  in  Report  XV  of  the  State  Mineralogist,  which 
is  now  out  of  print,  so  the  resources  of  the  county  are  reviewed  here, 
with  added  notes  on  recent  developments  of  interest. 

Among  its  mineral  resources  are  listed :  brick,  chromite,  copper,  gold, 
manganese,  marble,  mineral  water,  salt  and  miscellaneous  stone. 

The  table  herewith  gives  the  total  recorded  output  of  mineral  prod- 
ucts from  1880  to  1927,  inclusive . 

1  Cal.  State  Min.  Bur.  Bull.  72. 
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TEHAMA 


Year 

Gold, 
value 

Chromite 

Brick 

Tons 

Value 

M. 

Value 

1880-1884 

$22,000 

1894 

1,680 

950 

56 

$12,680 

9,025 

475 

1895 

500 

$2  500 

1896 

1897 

1898 

200 
300 
325 
300 
500 
600 
500 
650 
700 
400 
400 

1400 

1899 

1  800 

1900. 

2  200 

1901. 

2  000 

1902 

3,500 

1903 

4  500 

1904 

3,500 

1905--- - 

5  000 

1906 

5,600 

1907..- 

3  200 

1908--- 

3,000 

1909... - 

1910 -.- 

600 

3,600 

1911 - 

1912- 



225 
300 

1,300 

1913 

1,800 

1914 

1915 

s 
1,896 

2,053 
3,261 

400 

t 

2,700 

1916. 

39,702 

41,646 
152,291 

1917. 

1918 

1919 

1920 

1921. 

1922 

t 

1923 

1924 

2 

2 

2 
2 

1925 

1926 - - 

1927  .       

Totals 

$22,000 

'9,896 

$255,819 

26.800 

$47,600 

'Includes  crushed  rock,  rubble,  sand,  gravel. 
*See  under  'Unapportioned.' 


CHROMITE 

Chromite  is  found  associated  with  the  belt  of  serpentine  v^hieh  runs 
through  the  western  portion  of  the  county  in  a  general  north  and 
south  direction.  Kleinsorge  Property.  In  Sec.  27,  T.  25  N.,  R.  7  W., 
Wm.  E.  Kleinsorge,  attorney,  of  Sacramento,  owns  a  mine  which  pro- 
duced chromite  during  the  late  war,  but  which  is  now  idle  and  in  the 
hands  of  a  caretaker. 

Savage  Bros.  Lease.  On  the  recommendation  of  S.  D.  Furber  of  Red 
Bluff,  J.  C.  Savage  and  I.  J.  Savage  of  Red  Bluff,  have  made  applica-. 
tion  for  a  lease  on  state  land  in  Sec.  16,  T.  25  N.,  R.  7  W.  They  expect 
to  mine  high  grade  chromite  from  lenses  in  the  serpentine  and  also  to 
mine  rock  in  large  quantities  through  which  the  mineral  is  dissemi- 
nated. They  will  concentrate  the  chromite  from  this  material  with 
machinery  installed  on  the  property  by  former  owners,  but  will  drive 
the  machinery  with  water  power  instead  of  with  gasoline  engines,  as 
was  formerly  done.  They  also  expect  to  exploit  deposits  of  magnesite. 
This  property  was  formerly  operated  by  the  Noble  Electric  Steel 
Company. 

CLAYS 

0 'Conner  Brothers  of  Red  Bluff  are  owners  of  a  clay  deposit  in 
Sec.  29,  T.  27  N.,  R.  3  W.,  from  which  they  make  common  brick  for 
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COUNTY,  1880-1927. 


Mineral  water 

Salt, 
value 

Miscel- 
laneous 
stone', 
value 

Miscellaneous  and  unapportioned 

Gallons 

Value 

Amount 

Value 

Substance 

10,000 

$2,400 

8,000 

18,000 

54,000 

10,000 

20,000 

4,000 

5,000 

2,500 

8,000 

4,000 

4,000 

55,000 

2,000 

500 

500 

500 

8,000 

550,000 

20,000 

300 
300 
300 

5,000 

5,000 

5,000 

75 

42 
100 
500 

$600 

100 

200 

2 

1,000 

750 
11,076 

2.373 
2.500 
7,500 

2 

30,520 

2 

4,900 
26,054 

2 

2.100 

2 

$752 
3,575 

Chromite  and  salt. 

2 

Brick,  granite,  mineral  water,  natural 

gas. 

2,800 
1,500 

26,400 

300 

9,388 

1,316 

8.400 

77,183 
8,240 
5,.350 

Other  minerals. 

Other  minerals. 

Unapportioned. 

Other  animals. 

Brick  and  miscellaneous  stone. 

Other  minerals 

Brick  and  chromite. 

Brick  and  miscellaneous  stone. 

Brick  and  chromite. 

Brick  and  miscellaneous  stone. 

2701,175 

$102,042 

2$1,100 

'$88,373 

$145,204 

local  use.  Most  of  the  work  is  done  by  hand ;  the  brick  press,  however, 
is  operated  by  the  power  of  two  horses.  Nine  men  can  produce  8000 
bricks  per  day.  They  did  not  make  any  brick  in  1927,  and  do  not 
expect  to  make  any  in  1928,  because  of  a  stock  on  hand. 

Deposits  of  clay  which  is  of  some  value  for  filtering  oils  and  deposits 
of  diatomaceous  earth  occur  in  the  county,  but  these  are  not  being 
worked. 

COPPER 

The  property  formerly  held  by  the  California  and  Massachusetts 
Copper  Mines  Company  in  Sec.  25,  T.  27  N.,  R.  9  W.,  on  the  north 
slope  of  Tom's  Head  Mountain,  is  now  held  by  J.  M.  McCampbell  and 
Mrs.  P.  0.  Thomas  of  Red  Bluff.  It  is  described  by  W.  B.  Tucker  in 
State  Mineralogist's  Report  XV,  who  states  that  the  ore  is  chalcopyrite 
associated  with  pyrite,  and  that  it  has  a  low  copper  content.  Enough 
work  is  being  done  annually  to  hold  seven  claims. 


GOLD 

Joe  Arnol  Prospect.  Joe  Arnol  of  Manton  is  sinking  a  prospect  shaft 
for  gold  on  Sec.  28,  T.  30  N.,  R.  1  E.,  one  mile  south  of  Manton.  He 
states  that  he  drilled  a  six-inch  hole  which  penetrated  the  basaltic  lava 
at  a  depth  of  32  feet  and  entered  gravel  which  continued  to  a  depth 
of  50  feet.    A  sample  of  this  gravel,  which  he  sent  to  a  San  Francisco 

4—61270 


214 


REPORT  OF  STATE  MINERALOGIST 


assayer,  was  said  to  contain  $13.50  per  ton  in  gold.  At  the  time  of  the 
visit  to  this  prospect  the  shaft  was  down  30  feet  in  closely  packed 
boulders  of  vesicular  basaltic  rock.  A  home-made  well-drilling  rig  was 
being  used  as  a  hoist,  as  is  shown  in  the  photograph. 

W.  A.  Fish  of  Red  Bluff  states  that  years  ago  some  Chinese  washed 
gold  from  the  Sacramento  River  gravels  near  Jelley's  Ferry  by  ground- 
sluicing.  Later  a  dredger  was  built  to  work  the  deposit,  but  it  was  of 
faulty  design  and  never  operated.  Nothing  has  since  been  done  with 
the  deposit. 

Chas,  M.  Holhert  and  others  of  Beegum,  recorded  several  lode  loca- 
tions in  the  Beegum  district  in  1926  and  1927,  which  they  say  contain 
gold. 


Joe  Arnol's  Prospect  near  Manton,   Tehama  County. 

MANGANESE 

Several  manganese  prospects  have  been  found  associated  with  the 
belt  of  serpentine  in  the  western  portion  of  the  county.  One  of  these 
is  in  Sec.  20,  T.  23  N.,  R.  7  W.  No  important  production  has  been 
made  from  them,  and  they  are  now  idle. 


MINERAL  SPRINGS 

Morgan  Springs  are  situated  about  50  miles  northeast  of  Red  Bluff. 
Tucker^  says  ''There  is  a  group  of  25  springs  and  pools  scattered  for  a 
distance  of  J  mile  in  a  meadow  along  Mill  Creek ;  this  meadow  is  termed 
Big  Hot  Spring  Valley.  Most  of  them  are  quiet  pools  of  small  flow,  as 
a  rule  less  than  five  feet  in  diameter  and  relatively  shallow.  A  number 
of  them  contain  thick  algous  growths,  and  several  deposit  native 
sulphur."  These  springs  are  now  held  in  the  name  of  the  Meadow 
Ranch  Company,  care  of  R.  W.  Hanna  of  the  Standard  Oil  Company, 
San  Francisco.  Mr.  Hanna  is  reported  to  be  improving  them  as  a 
summer  home. 


1  Tucker,  W.  Burling,  Report  XV  of  the  State  Mineralogist,  p.  263. 
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Tuscan  Springs  are  situated  10  miles  northeast  of  Red  Bluff,  near 
the  head  of  the  canon  of  Salt  Creek.  There  are  about  50  springs  of 
water  of  different  saline  content.  Some  are  rich  in  salts  of  potassium 
and  sodium,  some  give  off  illuminating  gas  in  usable  quantities,  and 
some  are  strongly  sulphuretted  as  well  as  saline.  There  was  at  one 
time  a  large  hotel  at  these  springs  and  the  place  was  popular  as  a  health 
resort.  The  hotel  and  several  Vjuildings  burned  in  1917,  and  were 
never  rebuilt.  The  place  is  now  for  sale  by  the  estate  of  Martha  Wal- 
bridge,  of  which  W.  A.  Fish  of  Red  Bluff  is  attorney. 

GAS  AND  OIL 

The  Tehama  Oil  Syndicate,  care  of  E.  S.  Bruce,  216  East  First 
Street,  Long  Beach,  is  drilling  a  well  with  a  water-well  rig  on  Sec.  20, 
T.  24  N.,  R.  5  W.     The  driller,  0.  L.  Wilder  of  Corning,  reports  a 


Gas  Well  of  Tehama  Oil  Syndicate  in  Sec.  20,  T.  24  N., 
R.   5  W.,   at  Flour noy,   Tehama,  County. 


strong  flow  of  gas  at  a  depth  of  295  feet,  and  a  gravel  containing  water 
at  300  feet.  At  the  time  of  the  visit  to  this  well  no  flow  of  gas  was 
evident,  the  reason  given  being  that  the  water  had  come  up  to  within 
a  few  feet  of  the  surface,  and  had  shut  off*  the  flow.  Cuttings  from 
the  hole  scattered  around  the  well  indicated  that  the  upper  part  of  the 
hole  was  in  a  hard  blue  clay  and  the  lower  part  in  a  gravel  composed 
of  andesitic  pebbles  with  very  abundant  fragments  of  white  quartz. 
The  photograph  shows  this  well. 

Other  wells  in  this  section  which  flow  usable  quantities  of  gas,  and 
some  of  which  flow  artesian  water  in  addition,  are  owned  by  Flournoy 
Union  School,  Flournoy,  Sec.  20,  T.  24  X.,  R.  5  W.;  I.  W.  Brunk, 
Flournoy,  Sec.  30,  T.  24  N.,  R.  5  W. ;  R.  J.  Black,  Red  Bluff,  Sec.  24, 
T.  25  X.,  R.  6  W.;  J.  J.  Heavev,  Flournov,  Sec.  16,  T.  24  X.,  R.  5  W. 
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S.  D.  Furber^  of  Red  Bluff  has  published  a  report  which  states  that 
conditions  are  favorable  in  Tehama  County  for  the  discovery  of  petro- 
leum. Mr.  Furber  has  an  interesting  collection  of  mineral  specimens 
and  fossils  obtained  from  Tehama  and  nearby  counties. 

SAN  FRANCISCO  FIELD  DIVISION 

C.  McK.  Laizure,  Mining  Engineer 

On  account  of  unfinished  field  work  there  is  no  report  from  the  San 
Francisco  Field  Division  in  this  issue.  . 

LOS  ANGELES  FIELD  DIVISION 

W.  Burling  Tucker,  Mining  Engineer 

On  account  of  unfinished  field  work  there  is  no  report  from  the  Los 
Angeles  Field  Division  in  this  issue. 


1  S.  D.  Furber,  Oil  News,  Vol.  1,  No.  2,  Sacramento. 
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By  R.  D.  Bush,  State  Oil  and  Gas  Supervisor 


From  April  1,  1928,  to  and  including  June  30,  1928,  the  following  new  wells  were  reported  as  ready 
to  drill: 


Company 

Sec. 

Twp. 

Range 

Well  No. 

Field 

COLUSA  COUNTY: 

E.  and  G.  Products  Co 

2 

2 
1 
1 
1 
1 

6 

24 
30 
30 
30 
30 
36 
36 
31 

25 

20 

16 

16 

22 

34 

22 

22 

20 

8 

8 

21 

6 

8 

8 

2 

32 

30 

8 

19 

29 

29 

33 

33 

19 

1 

7 

20 

21 

21 

26 

34 

32 

21 
22 
7 
1 
27 
15 

14 

21 
20 
20 
20 
20 

3 

28 
28 
28 
28 
28 
28 
28 
30 

28 
28 
28 
28 
28 
28 
28 
28 
30 
30 
32 
31 
32 
32 
32 
32 
31 
31 
32 
31 
31 
31 
31 
31 
31 
32 
32 
27 
27 
27 
27 
27 
26 

27 
27 
27 
27 
27 
27 

5 

14 
14 
14 
14 
14 

1 

20 
21 
21 
21 
21 
20 
20 
25 

27 
28 
27 
27 
27 
28 
27 
27 
22 
22 
23 
22 
24 
24 
24 
23 
24 
24 
23 
24 
24 
24 
24 
24 
24 
23 
24 
28 
28 
28 
28 
28 
28 

28 
28 
28 
27 
28 
28 

1 

19 

28 

N-7 
N-8 
N-9 

1 

Tillinghost  1 

86 

87 

90 

91 

2 

3 

Kern  Co. 

Lease  No.  1  27 

Sturgeon  5 

26 

Cauley  11 

Cauley  32 

6-40 

1 

29 

4-B 

7-A 

1 

84 

7 

14 

23 

24 

13-A 

30 

45 

32 

83 

83 

84 

84 

85 

91 

218 

229 

1 

Glide  21            12 

Glide  21          30 

1 

1 

Kathryn- 

Hyde             3 

Glide  1 

Reuch  6 

Glide  1 

Glide  4 

2 

Glide  2             2 

FRESNO  COUNTY: 

California  Northern  Petroleum  Co 

Zier  Oil  Co 

Coalinga 
Coalinga 

Zier  Oil  Co.       

Coalinga 

Zier  Oil  Co.._ __. __ 

Coalinga 

Zier  Oil  Co. _ ___ 

Coalinga 

HUMBOLDT  COUNTY: 

Revert  Mining  Co 

KERN  COUNTY: 

H.  J.  Bardwell           

Belridge 

Berry  Oil  Co 

Belridge 

Berry  Oil  Co.__ 

Belridge 

Berry  Oil  Co... 

Belridge 

Berry  Oil  Co 

Belridge 

Hugh  Porter 

Belridge 

Hugh  Porter 

Belridge 

Standard  Oil  Co . 

Betts  Petroleum 

Elk  Hills 
Kern  River 

Boston  Petroleum  Co 

Kern  River 

Brownmoor  Oil  Co 

Kern  River 

Brownmoor  Oil  Co 

Kern  River 

CaUfornia  Star  Oil  Co 

Kern  River 

Kern  River 

Pan  American  Petroleum  Co 

Petroleum  Securities  Co 

Kern  River 
Kern  River 

J.  F.  Harrison 

McKittrick 

The  Ohio  Oil  Co 

McKittrick 

C.  C.  M.O.  Co 

Midway 

C.  R.  Craft 

Midway 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

Honolulu  Consolidated  Oil  Co 

North  American  Oil  Cons 

Midway 
Midway 
Midway 
Midway 

North  American  Oil  Cons 

Midway 

North  American  Oil  Cons.   

Midway 

Republic  Petroleum  Co 

Midway 

Standard  Oil  Co. _ 

Midway 

Standard  Oil  Co... 

Midway 

Standard  Oil  Co 

Midway 

Standard  Oil  Co.._ 

Midway 

Standard  Oil  Co 

Midway 

Standard  Oil  Co 

Midway 

Standard  Oil  Co 

Midway 

Standard  Oil  Co 

Midway 

Fred  J.  EUiott 

Mt.  Poso 

General  Petroleum  Corp 

Mt.  Poso 

General  Petroleum  Corp 

Mt.  Poso 

R.  S.  Lytle. _ 

Mt.  Poso 

Alfred  L.  Marsten _ 

Mt.  Poso 

Modoc  Petroleum  Corp. _ 

Petroleum  Securities  Co 

Mt.  Poso 
Mt.  Poso 

Petroleum  Secutities  Co.__    

Mt.  Poso 

Shell  Co 

Mt.  Poso 

Shell  Co __ 

Mt.  Poso 

Signal  Gasoline  Co.,  Inc 

Mt.  Poso 

The  Texas  Co 

Mt.  Poso 

218  REPORT    OF    STATE    MINERALOGIST 

OIL   FIELD   DEVELOPMENT  OPERATIONS— Continued 


Company 


Sec. 

Twp. 

Range 

Well  No. 

Field 

15 

27 

28 

Glide  2              3 

Mt.  Poso 

20 

28 

29 

Freeman  1 

Round  Mountain 

30 

28 

29 

Conry  5 

Round  Mountain 

13 

28 

28 

Kernco  2 

Round  Mountain 

10 

28 

28 

Sayre-McNcil  1 

Round  Mountain 

4 

28 

28 

Fuhrman  1 

Round  Mountain 

29 

28 

29 

Jewett  3 

Round  Mountain 

4 

11 

23 

Midway 

Fields            9 

Sunset 

7 

11 

23 

1 

Sunset 

31 

12 

23 

225 

Sunset 

1 

29 

20 

Pray  2 

Temblor 

28 

11 

20 

Kern  Co. 

Lease  2        34 

Wheeler  Ridge 

22 

31 

29 

Pauley  1 

6 

26 

28 

Villard  1 

35 

25 

25 

Stiles  1 

33 

25 

27 

Jasmin  1 

8 

28 

23 

Hume  1 

5 

28 

23 

Kern  5 

8 

28 

25 

1 

6 

30 

28 

3-KCL-A 

6 

29 

27 

K.  C.  L.  1 

10 

28 

23 

1 

9 

29 

27 

Ansolabehere  1 

33 

3 

13 

Callender  24 

Dominguez 

7 

2 

14 

6 

Inglewood 

8 

2 

14 

Baldwin- 

Cicnega  39 

Inglewood 

17 

2 

14 

Baldwin- 

Cienega  56 

Inglewood 

16 

2 

14 

Baldwin- 

Cienega  64 

Inglewood 

16 

2 

14 

Baldwin- 

Cienega  72 

Inglewood 

17 

2 

14 

L.A. Invest.  1  56 

Inglewood 

19 

4 

12 

1 

Long  Beach 

30 

4 

12 

Combs  2 

Long  Beach 

19 

4 

12 

24 

Long  Beach 

30 

4 

12 

Buell-Ryder  1 

Long  Beach 

19 

4 

12 

Harlow  10 

Long  Beach 

19 

4 

12 

Harlow  11 

Long  Beach 

19 

4 

12 

Moore  4 

Long  Beach 

30 

4 

12 

Shilling  5 

Long  Beach 

20 

4 

12 

Yochem  4 

Long  Beach 

29 

4 

12 

Hall- Webber  1 

Long  Beach 

30 

4 

12 

9 

Long  Beach 

24 

4 

13 

Benio  1 

Long  Beach 

19 

4 

12 

Young  1 

Long  Beach 

24 

4 

13 

11 

Long  Beach 

30 

4 

12 

13 

Long  Beach 

29 

4 

12 

14 

Long  Beach 

19 

4 

12 

15 

Long  Beach 

19 

4 

12 

3 

Long  Beach 

30 

4 

12 

Clock  5 

Long  Beach 

30 

4 

12 

Jonah  6 

Long  Beach 

19 

4 

12 

K.  and  H.  10 

Long  Beach 

19 

4 

12 

Mission  3 

Long  Beach 

19 

4 

12 

Daly  1 

Long  Beach 

19 

4 

12 

Lightburn  4 

Long  Beach 

29 

4 

12 

Signal  9 

Long  Beach 

29 

4 

12 

Signal  10 

Long  Beach 

19 

4 

12 

Signal  11 

Long  Beach 

28 

4 

12 

Herndon  8 

Long  Beach 

29 

4 

12 

Herndon  9 

Long  Beach 

KERN  COUNTY— Continued 

The  Texas  Co 

Elbe  Oil  Land  Development  Co 

General  Petroleum  Corp 

The  Kern  River  Oil  Fields  of  Cali- 
fornia, Ltd 

Fred  M.  Sayre 

Shell  Co 

Shell  Co.: 

Lake  View  Oil  and  Refining  Co 

Midway  Northern  Oil  Co 

Standard  Oil  Co 

Exeter  Oil  Co 

Standard  Oil  Co .-. 

California  Petroleum  Corp 

A.  Bruce  Frame 

General  Petroleum  Corp 

E.  C.  Johnson 

Milham  Exploration  Co 

Milham  Exploration  Co 

North  American  Royalty  Co 

The  Pacific  Eastern  Production  Co 

Shell  Co 

Southern  Cahfornia  Gas  Co 

Superior  Oil  Co 

LOS  ANGELES  COUNTY: 

Union  Oil  Co 

Pacific  National  Co 

Standard  Oil  Co 

Standard  Oil  Co.. 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Adams  and  Carrey 

Bolsa  Chica  Oil  Corp 

Bush-Voorhis  Oil  Co 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

California  Petroleum  Corp 

Cannon-Jones  Oil  Co 

F.  W.  Combs - 

Continental  Oil  Co 

Continental  Oil  Co 

Dabney-Johnston  Oil  Corp 

Dabney-Johnston  Oil  Corp 

Dabney-Johnston  Oil  Corp 

Dabney-Johnston  Oil  Corp 

D'Angelo  Oil  Co 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

General  Petroleum  Corp 

Graham-Loftas  Oil  Co 

Graham-Loftus  Oil  Co 

Hancock  Oil  Co 

Hancock  Oil  Co 

Hancock  Oil  Co 

Herndon  Petroleum  Corp 

Herndon  Petroleum  Corp 
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Company 


Sec. 


Twp. 


Range 


Well  No. 


Field 


LOS  ANGELES  COUNTY— Cont. 

George  A.  Langstaff 

Marine  Corp 

McKeon  Drilling  Co.,  Inc 

W.  F.  Meyer 

Miiey  Oil  Co 

Pan  American  Petroleum  Co 


Richfield  Oil  Co.... 
Richfield  Oil  Co.... 
Richfield  Oil  Co.... 
Richfield  Oil  Co..__ 
Richfield  Oil  Co.... 
Richfield  Oil  Co.... 
Richfield  Oil  Co..., 
Richfield  Oil  Co.... 
Richfield  Oil  Co..._ 
Richfield  Oil  Co.... 
Richfield  Oil  Co.... 
Rio  Grande  Oil  Co. 
Rio  Grande  Oil  Co. 

J.  Or  villa  Seeple 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co 


Shell  Co.. 

Shell  Co.. 

Shell  Co.. 
Shell  Co.. 
Shell  Co.. 

Shell  Co.. 

Shell  Co.. 
Shell  Co.. 
Shell  Co.. 

Shell  Co.. 
Shell  Co.. 
Shell  Co.. 


She.lCo 

Shed  Co 

Charles  A.  Son. 


Sovereign  Oil  Corp 

Sovereign  Oil  Corp 

Sovereign  Oil  Corp 

The  Texas  Co 

The  Texas  Co 

The  Texas  Co 

The  Texas  Co 

The  Texas  Co. 

Turner-Harris  Oil  Corp. 
Union  Oil  Co 


Union  Oil  Co. 


Universal  Consolidated  Oil  Co 

Universal  Consolidated  Oil  Co 

Western  Oil  and  Refining  Co.  and 

Olympic  Refining  Co 

Woolner  Oil  Corp 

Standard  Oil  Co 


Associated  Oil  Co. 


13 
19 
29 
19 
19 
29 
19 
29 
29 
28 
29 
30 
29 
30 
19 
19 
20 
28 
28 
19 
29 
29 
29 
29 

29 

19 

29 
29 
29 

29 

29 
29 
29 

29 
29 
29 

29 
29 
19 

19 
19 
20 
19 
29 
19 
29 
29 
29 
30 

30 

28 
28 

19 

19 

3 

34 


13 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
32 
12 
12 
12 
12 
12 
12 
12 
12 

12 

12 

12 
12 

12 

12 

12 
12 
12 

12 
12 
12 

12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 

12 
12 

12 
12 
12 

14 


Bixby  1 

63 

Macrate  2 

2 

Mills  8 

Anderson  4 

Bernstein  3 

Booth  11 

Britsch  2 

Connett  2 

Denni  8 

Ella  2 

Freeman  5 

Hass  18 

Meader  1 

R.  C.  9 

Roco  1-A 

B-8 

B-9 

Seeple  2 

Alamitos  33 

Alamitos  34 

Andrews  7 

Babb  and 

Tucker  4 
Cherry  Hill 

Comm.  7 
Cresson 

Comm.  12 
Dobyns  6 
Goddard  6 
HuttoR 

Comm.  8 
Hutton 

Comm.  9 
Jones  Comm.  9 
Kent-Garth  5 
Martin 

Comm.  5 
Nesa  8 
Nesa  9 
Shell  Fee 

Land  4 
Stakemiller  5 
Stratton  3 
Son-Yellow- 
stone 1-A 
2 
3 
4 
Foster  One  4 
Goddard  2 
Harlow  5-A 
McDavid  4 
Perrin  2 
2 
Long  Beach 
Comm. 
Long  Beach 
Comm. 
French  1 
Judson  2 


21 


22 


14 
Signal  Hill  4 
Whitehead 

Comm.  2 
Pacific 

Southwest  1 


Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 


Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 


Long  Beach 

Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 

Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 


Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Long 
Lqng 


Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 
Beach 


Long  Beach 

Long  Beach 
Long  Beach 
Long  Beach 

Long  Beach 
Long  Baach 

Montebello 

Potrero 
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Company 


Sec. 

Twp. 

35 

2 

17 

3 

6 

3 

6 

3 

11 

5 

16 

4 

10 

4 

25 

3 

4 

2 

23 

3 

21 

10 

12 

4 

2 

3 

2 

3 

2 

3 

24 

3 

13 

3 

24 

3 

2 

6 

11 

6 

11 

6 

10 

6 

11 

6 

34 

5 

34 

5 

34 

5 

10 

6 

33 

3 

28 

3 

27 

3 

33 

3 

13 

5 

23 

7 

5 

19 

5 

17 

8 

15 

12 

32 

8 

6 

15 

6 

30 

9 

30 

9 

-- 

4 

1 

12 

18 

7 

Range 


Well  No. 


Field 


LOS  ANGELES  COUNTY— Cont. 

Associated  Oil  Co 

Union  Oil  Co 

The  Texas  Co 

Union  Oil  Co 

Marland  Oil  Co 

W.  W.  Bush 

C.  C.  M.  O.  Co 

Russell  Oil  Co 

Shell  Co 

World  Petroleum  Corp 

MADERA  COUNTY: 

Los    Angeles-Madera     County     Syn. 
(Rex  B.  Goodcell ,  Trustee) 

NAPA  COUNTY: 

Northern  CaUfornia  Petroleum  Co.  . 

ORANGE  COUNTY: 

Brea  Canon  Oil  Co 

Shell  Co 

Union  Oil  Co 

Petroleum  Securities  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Bell  of  Montebello  Oil  Co 

Commonwealth  Oil  Co 

Garliepp  and  Mack 

Sam  N.  Lewis 

W.  D.  McKoy 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co.._ 

Continental  Oil  Co 

George  W.  Johnson 

Nugent  Drilling  Co 

Union  Oil  Co.. 

C.  R.  McCoUom  and  W.  H.  Taylor. 

RIVERSIDE  COUNTY: 

Hall,  Holtz  and  Hennessy,  Trustees. 


SAN  BENITO  COUNTY: 
Associates  Petroleum  Corp.. 
J.  H.  Hadley,  Jr 


SAN  DIEGO  COUNTY: 
James  H.  Bach 


SAN  LUIS  OBISPO  COUNTY; 
Union  Oil  Co 


SAN  MATEO  COUNTY: 
Shell  Co 

Skyline  Oil  and  Refining  Corp. 

SANTA  BARBARA  COUNTY: 

Palmer  Union  Oil  Co 

Palmer  Union  Oil  Co 

Barnsdall  Oil  Co 


14 
13 
11 
11 
12 
14 
14 
17 
15 
12 


17 


10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
9 
9 

9 

9 

11 


10 
12 


14 


32 
32 
29 


SANTA  CLARA  COUNTY: 
Continental  Oil  Co 


SOLANO  COUNTY: 
H.  Rambke 


Voorhes  1 

Chandler  3 

Matern  Two  7 

Bell  28 

Bixby  21 

2 

Torrance  92 

2 

Mission  2 

Bellflower  11 


M.  and  L.  2 


44 

Orange  17 

Naranjal  13 

McNally  1 

Emery  41 

Emery  42 

8 

3 

3 

Van  1 

1 

Bolsa  36 

Bolsa  37 

Bolsa  38 

P.  E.  16 

Pyne7 

Davenport 

Comm.  1 
3 
Stern  13 
Sterling 

Price  1 

Watt  1 


Huasna- 

Chandler  1 

Coweir2 
1 


Stendel  10 

Stendel  20 

Luton-Bell  1 


Potrero 
Rosecrans 
Sante  Fe  Springs 
Santa  Fe  Springs 
Seal  Beach 
Torrance 
Torrance 


Brea  Olinda 
Brea  Olinda 
Brea  Olinda 
Coyote  Hills 
Coyote  Hills 
Coyote  Hills 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
Huntington  Beach 
RichfieldJ 

Richfield 
Richfield 
Richfield 


Cat  Canyon 
Cat  Canyon 


Sargent 
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Company 


VENTURA  COUNTY: 

Continental  Oil  Co 

Continental  Oil  Co 

Bankline  Oil  Co 

C.  C.  M.  O.  Co 

Elmer  Co 

General  Petroleum  Co 

General  Petroleum  Co 

General  Petroleum  Co 

Italo  Petroleum  Corp 

Petroleum  Exploration  Co 
Southern  Pacific  Land  Co. 
Southern  Pacific  Land  Co. 

Wilshire  Oil  Co.,  Inc 

WasibiOilCo 

Oak  Ridge  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Associated  Oil  Co 

Petroleum  Securities  Co._. 
Petroleum  Securities  Co._. 
Petroleum  Securities  Co._. 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co 

Shell  Co. 

Shell  Co 

Shell  Co 

Shell  Co 

Standard  Oil  Co 

Standard  Oil  Co 

Standard  Oil  Co 


Sec. 

Twp. 

Range 

21 

4 

22 

22 

4 

22 

7 

3 

24 

17 

3 

24 

6 

3 

24 

7 

3 

24 

8 

3 

24 

8 

3 

24 

7 

3 

24 

7 

3 

24 

8 

3 

24 

8 

3 

24 

7 

3 

24 

34 

5 

19 

18 

3 

20 

22 

3 

23 

22 

3 

23 

27 

3 

23 

28 

3 

23 

28 

3 

23 

28 

3 

23 

28 

3 

23 

28 

3 

23 

28 

3 

23 

28 

3 

23 

29 

3 

23 

28 

3 

23 

27 

2 

22 

22 

2 

22 

27 

2 

22 

15 

2 

22 

10 

2 

22 

11 

2 

22 

Well  No. 


Fox  1-M 

Thompson  1-M 

1 

Hobson  B-3 

Elmer  3 

Oland  1 

Tomson  2 

Tomson  4 

Hickey  1 

Hickey  1 

4 

5 

Hickey  1 

B 

Willard  24 

Hartman  12 

Lloyd  36 

Lloyd  56 

Orton  8 

Orton  9 

Orton  10 

Edison  24 

Edison  25 

Gosnell  27 

Gosneil  28 

Taylor  23 

Taylor  27 

Grubb  1 

Lambert  1 

Snodgrass  1 

Saticoy- 

Citrus  4 

Schneider  1 

Vanoni 1 


Field 


Ojai 

Ojai 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Rincon 

Sespe 

South  Mountain 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 

Ventura 
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SPECIAL  ARTICLES 

Detailed  technical  reports  on  special  subjects,  the  result  of  research 
work  or  extended  field  investigations,  will  continue  to  be  issued  as 
separate  bulletins  by  the  Bureau,  as  has  been  the  custom  in  the  past. 

Shorter  and  less  elaborate  technical  papers  and  articles  by  members 
of  the  staff  and  others  are  published  in  each  number  of  Mining  in 
California. 

These  special  articles  cover  a  wide  range  of  subjects  both  of  historical 
and  current  interest ;  descriptions  of  new  processes,  or  metallurgical 
and  industrial  plants,  new  mineral  occurrences,  and  interesting  geolog- 
ical formations,  as  well  as  articles  intended  to  supply  practical  and 
timely  information  on  the  problems  of  the  prospector  and  miner,  such 
as  the  text  of  new  laws  and  official  regulations  and  notices  affecting 
the  mineral  industry. 

QUARTZ  CRYSTALS 

The  folloAving  information  regarding  quartz  for  use  of  the  United 
States  Navy  has  been  supplied  by  the  Naval  Research  Laboratory, 
Bellevue,  Anacostia,  D.  C. 

Naval  headquarters  in  San  Francisco  is  at  100  Harrison  Street; 
Captain  McDowell  in  charge,  to  whom  samples  may  be  submitted. 

The  U.  S.  Navy  needs  tons  of  quartz  ciTStals  and  will  pay  $6,000  per  ton  f.o.b. 
San  Francisco  for  suitable  crystals. 

The  Naval  Research  Laboratory,  Anacostia,  D.  C,  will  be  glad  to  examine  and 
report  on  sample  crystals  sent  there  for  inspection.  Quartz  crystals  must  comply 
with  certain  requirements  regarding  weight  and  quality  ;  otherwise  they  are  useless. 
Careful  reading  of  the  requirements  outlined  below  may  save  useless  trouble  and 
correspondence. 

(a)  Crystals  must  be  clear.  In  other  words,  you  should  be  able  to  look  through 
them  the  same  as  you  can  a  piece  of  good  plate  glass  and  not  notice  any  imperfec- 
tions therein. 

(b)  Crystals  must  be  single  crystals  and  must  weigh  at  least  2  pounds  each. 
Two  to  thirty  pounds  is  the  preferable  size  desired,  although  larger  crystals  will  be 
accepted.     Growth  lines  must  be  in  evidence  on  at  least  2  side  faces. 

(c)  Imperfections  that  make  quartz  useless  are  (1)  fractures,  which  look  like 
internal  cracks  in  the  crystal,  and  (2)  inclusions  of  foreign  substances.  The  latter 
generally  exhibits  itself  by  making  the  crystal  opaque  or  milky  rather  than  clear, 
and  the  microscope  shows  this  is  due  to  minute  bubbles  of  some  included  substance 
such  as  air  or  water.    This  defect  often  shows  itself  in  the  form  of  fleecy  clouds. 

As  a  matter  of  general  information  it  might  be  mentioned  a  quartz  crystal  is 
parallel-sided  with  6  faces  topped  by  a  6-sided  apex  and  consists  of  one  crystal 
ONLY,  not  several  small  crystals  grown  together  in  a  lump.  On  these  side  faces 
are  usually  found  growth  lines,  small  ridges  perpendicular  to  the  edges.  Occasional 
fractures  are  to  be  expected  and  would  not  cause  rejection  of  crystal  unless  present 
in  considerable  numbers.  Fractures  result  from  injury  to  the  crystal  at  some  time 
subsequent  to  its  formation  either  by  earth  movements  or  other  causes,  while  inclu- 
sions of  foreign  substances  occur  at  the  time  the  crystal  is  being  formed.  Perfect 
crystals  are  not  required ;  fragments  of  suitable  size  and  quality  showing  at  least 
parts  of  2  natural  side  faces  with  growth  lines  thereon  are  entirely  satisfactory. 

There  are  two  other  kinds  of  quartz  crystals  which  the  Navy  can  use.  One  of 
these  is  known  as  smoky  quartz,  as  this  results  from  an  uniform  color  throughout 
the  quartz  and  is  not  caused  by  inclusions  previously  mentioned.  The  only  restric- 
tion regarding  smoky  quartz  is  that  the  color  can  not  be  so  dense  as  to  prohibit 
visual  inspection  for  fractures  or  inclusions  by  use  of  a  strong  light.  The  other 
kind  of  quartz  is  known  as  limpid  quartz.  This  generally  consists  of  big  fragments 
of  clear  glass-like  quartz  without  any  natural  faces.  Its  use  necessitates  consider- 
able work  to  determine  the  optical  axis,  hence  its  value  is  less  than  that  of  crystal 
quartz. 
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Quartz  is  used  for  controlling  the  frequency  of  radio  transmitters  and  therefore 
has  a  military  significance.  The  main  source  of  crystal  supply  at  present  is  Brazil, 
but  it  is  believed  that  domestic  sources  exist  if  they  can  be  found  and  developed. 
It  is  further  believed  that  except  for  occasional  crystals  of  the  required  size  the 
probable  location  in  this  country  of  crystal  deposits  of  sufficient  size  to  be  of  value 
will  be  found  in  the  Mother  Lode  in  California  and  in  northern  Nevada.  Crystals 
of  the  required  characteristics  have  been  obtained  in  Calaveras  County,  California. 

In  using  these  crystals  the  Navy  avails  itself  of  the  growth  lines  as  an  indication 
of  the  direction  in  which  the  optical  axis  lies.  This  is  generally  along  the  length 
of  the  crystal.  Crystals  are  then  cut  up  into  slabs  about  1"  thick  perpendicular  to 
the  axis.  After  optical  examination  the  slabs  are  cut  into  strips  anywhere  from 
3/100  to  2/10  inches  thick,  which  are  further  cut  up  into  pieces  about  1"  long,  so 
that  the  final  product  is  a  small  slab  of  perfect  quartz  about  1"  square  by  say  1/10 
inch  thick.  There  can  not  be  the  slightest  imperfection  in  this  final  piece ;  hence  the 
crystal  must  be  nearly  clear  and  perfect  if  it  is  to  be  divided  up  into  such  small 
units  and  have  them   be   of  any  value. 

The  Navy  specifications  require  Brazilian  quartz  shall  be  clear  and  free  from 
fractures.  To  develop  a  domestic  source  of  supply  the  Navy  is  willing  to  pay  a 
differential  over  the  cost  of  Brazilian  quartz  and  to  make  the  further  allowance 
that  crystals,  in  large  part  clear  but  partly  defective  at  one  end,  will  be  accepted 
and  paid  for  on  the  basis  of  approximate  weight  of  suitable  part.  In  doing  this 
the  Navy  incurs  the  expense  of  paying  freight  on  and  cutting  out  the  unsuitable 
material.  As  it  is  also  necessary  that  the  crystal  be  free  from  twinning  and  this 
can  only  be  ascertained  by  optical  examination  after  the  crystal  has  been  sawed  up. 
The  Navy  assumes  the  further  risk  of  finding  crystals  otherwise  acceptable  entirely 
unsatisfactory  when  the  optical  examination  is  made. 
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NOTES  ON  THE  LAW  OF  MINING  LOCATIONS  AND  LANDS 
OPEN  TO  MINING  IN  CALIFORNIA  ' 

By  C.  A.  Logan 

One  of  the  most  frequent  subjects  of  inquiry  at  the  offices  of  this 
Bureau  is  the  matter  of  mining  law,  as  applied  to  the  proper  pro- 
cedure for  locating  claims  and  holding  same.  The  State  Mining 
Bureau  has  published  various  bulletins  on  the  subject,  but  stock  of 
these  is  at  present  exhausted.  The  following  notes  are  intended  to 
make  available  for  reference  the  main  points  of  federal  and  state  laws 
prescribing  the  methods  to  be  followed  in  taking  up  mining  claims 
on  vacant  public  lands  within  this  state,  with  some  notes  on  lands 
available  for  mining. 

These  notes  are  based  in  the  main  upon  those  parts  of  the  statutes 
which  are  of  direct  interest  to  the  prospector  who  wants  to  make 
his  location  legal,  and  the  writer  has  tried  to  avoid  any  technical  or 
theoretical  considerations  not  directly  touching  upon  these  details. 
Therefore  no  mention  is  made  of  the  extralateral  right  nor  of  the 
other  legal  sinuosities  that  may  arise.  At  the  same  time,  it  is  believed 
that  if  the  simple  points  mentioned  are  carefully  attended  to  in  mak- 
ing out  the  location  notice  and  laying  out  the  claim,  the  locator  will 
avoid  most  of  the  dangers  and  vexations  that  later  befall  him  when 
his  location  is  faulty.  The  subject  of  mining  law  is  a  complex  one,  of 
such  scope  as  to  call  for  extended  study  by  anyone  who  would  master 
it.  For  a  complete  reference  book  on  the  subject  the  reader  should 
consult  Lindley  ^  or  one  of  the  other  standard  authorities.  An  excellent 
reference  book,  much  smaller  but  covering  practical  points,  is  Wilson's 
Mining  Laws;  also  Ricketts'  'Manual  of  American  Mining  Law.' 

In  preparing  the  following  notes  the  writer  has  drawn  freely  upon 
lecture  notes  taken  while  attending  a  course  of  lectures  delivered  at 
the  University  of  California  by  William  Colby,  mining  attorney,  to 
whom  acknowledgment  is  here  made.  Lindley  on  Mines  has  also 
been  used,  as  have  numerous  federal  and  state  circulars  dealing  with 
the  details  concerned.  Cases  could  be  cited  for  most  of  the  points 
covered. 

Summarizing  the  requirements  of  the  United  States  and  California 
statutes,  as  applied  to  lode  mining  locations  upon  vacant  government 
land  within  this  state,  it  will  be  noted  that  the  following  indispensable 
requirements  must  be  met  in  order  to  fully  protect  the  interests  of 
the  claimant: 

(1)  Discovery,  the  most  vital  factor,  which  must  precede  location 
or  any  rights  thereunder.     (Federal  and  state  requirement.) 

(2)  The  location  must  be  marked  upon  the  ground  so  that  the 
boundaries  of  the  claim  or  claims  can  be  readily  traced  by  anyone 
coming  on  the  property  and  desiring  to  know  what  land  is  claimed. 
(Federal  and  state  requirement.) 

1  Reprinted  from  the  July  chapter  of  Report  XX,  1924  (out  of  print),  on  account 
ot   the  continued  request  for  information  on  this  subject. 

Lindley  on  Mines.     A  treatise  on  the  American  law  relating  to  mines  and  min- 
eral land,  by  Curtis  H.  Lindley,  San  Francisco,   1914. 
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(3)  Where  the  state  or  district  mining  law  requires  that  a  record  of 
the  location  be  kept,  the  federal  statute  requires  that  this  record  must 
contain  the  following  details: 

1.  The  name  of  the  lode  or  claim. 

2.  The  name  of  the  locator  or  locators. 

3.  The  number  of  linear  feet  claimed  in  length  along  the  course 
of  the  vein,  each  way  from  the  point  of  discovery,  with  the  width 
on  each  side  of  the  center  of  the  claim,  and  the  general  course  of 
the  vein  or  lode,  as  near  as  may  be. 

4.  The  date  of  location. 

5.  Such  a  description  of  the  claim  by  reference  to  some  natural 
object,  or  permanent  monument,  as  will  identify  the  claim  located. 

The  state  law  incorporates  these  provisions  of  the  federal  statute, 
word  for  word. 

(4)  The  state  law  (see  paragraph  1426,  post)  specifies  that  a  loca- 
tion notice  must  be  posted  upon  the  claim  at  the  point  where  the  dis- 
covery of  valuable  mineral  is  made,  and  that  this  notice  must  contain 
the  information  called  for  under  the  five  divisions  of  the  last  paragraph. 

(5)  The  state  law  also  requires  that  a  copy  of  the  above  notice  must 
be  filed  for  record  within  30  days  of  the  date  of  posting,  in  the  office 
of  the  county  recorder  of  the  county  in  which  the  claim  is  situated. 

Differing  from  the  lode  location  requirements,  the  state  laws  regard- 
ing placer  claims  specify  that  where  placer  claims  are  taken  by  loca- 
tion according  to  the  subdivisions  of  the  public  land  survey  and 
where  the  location  notice  specifies  the  legal  subdivision  of  section, 
township  and  range,  the  boundaries  of  a  claim  so  located  and  described 
need  not  be  staked  nor  monumented.  A  prudent  locator  will,  how- 
ever, always  stake  his  claim  and  when  describing  the  same  as  above 
mentioned  will  ordinarily  need  at  least  an  approximate  survey  to  be 
sure  the  notice  properly  describes  the  land  intended  to  be  claimed. 

Importance  of  Discovery  in   Initiating  the   Locator's  Rights 

Upon  a  lode  claim,  discovery  is  defined  as  the  actual  finding  of  ore 
in  place,  not  as  float.  The  value  of  the  ore  is  not  a  controlling  factor, 
but  the  test  is,  according  to  Colby,'  ''would  a  prudent  man  be  justi- 
fied in  spending  money  to  develop  it?"  (See  Brook  vs.  Justice  Mining 
Co.  58  Fed.,  p.  120.) 

While  it  has  been  remarked  that  the  order  in  which  the  various  steps 
required  to  complete  a  valid  location  is  not  necessarily  invariable, 
it  may  be  said  in  general  that  the  claim  is  not  safely  secured  against 
rival  locators  until  a  valid  discovery  of  mineral  has  been  made.  Court 
decisions  on  the  point  have  been  at  variance.  In  this  state  the  first 
locator  may  get  an  injunction  forbidding  the  second  from  coming 
upon  the  claim,  pending  decision  of  the  matter.  This  would  apparently 
give  the  first  locator  an  advantage  in  the  ''race  of  diligence"  to  reach 
the  mineral  first.    Prior  possession  is  an  important  factor. 

Where  there  is  a  contested  area  claimed  by  two  or  more  locators, 
the  senior  locator  might  make  a  valid  discovery  of  mineral  in  the 
contested  area,  but  the  junior  locator  or  locators  could  not  ordinarily 

1  W.  E.  Colby,  attorney  at  law  and  lecturer  on  Mining  Law,  University  of  California. 
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do  SO,  unless  the  senior  locator  so  far  forjjot  his  own  interests  as  to 
fail  to  take  proper  steps  to  prevent  it.  This  point  arose  in  a  recent 
case  decided  by  the  local  land  office. 

Neither  the  federal  law  nor  the  California  statutes  require  that  any 
particular  form  of  opening  or  any  certain  amount  of  work  be  done 
to  complete  a  valid  discovery. 

Marking  the  Claim,  and  the  Shape  of  Claim 

The  state  law  does  not  specify  any  particular  manner  of  marking 
claim  boundaries.  The  U.  S.  General  Land  Office  regulations  specify 
a  post  or  stone  monument  at  each  corner  and  a  post,  stake  or  board  at 
the  discovery  point.  While  it  is  not  absolutely  necessary  that  such 
markers  be  maintained  by  the  locator,  it  of  course  is  advisable  to  keep 
such  markers  in  place  both  for  his  own  protection  and  as  a  matter  of 
justice  to  other  prospectors  who  may  be  seeking  minerals  in  the  same 
locality. 

The  ideal  quartz  mining  claim,  which  will  give  the  largest  area 
allowed  by  the  federal  statute  and  the  fullest  exercise  of  the  extra- 
lateral  right,  is  1500  feet  long  by  600  feet  wide,  and  is  a  right-angled 
parallelogram  with  the  side  lines. parallel  to  the  lode  and  the  end  lines 
crossing  the  lode  at  right  angles.  The  claim  can  not  extend  more  than 
300  feet  on  each  side  of  the  center  of  the  vein,  measured  at  right 
angles  to  the  side  lines.  The  end  lines  must  be  parallel  straiglit  lines, 
but  the  side  lines  need  not  be  eitlier  parallel  or  straight,  and  if  the 
vein  is  sinuous,  the  side  lines  should  follow  it.  Care  should  be  exer- 
cised to  see  that  the  claim  is  so  taken  that  the  vein  does  not  depart 
from  the  claim  through  a  side  line,  as  this  would  result  in  greatly 
cutting  down  the  length  of  the  claim  and  would  curtail  the  exercise 
of  the  extralateral  right,  possibly  with  very  serious  loss  to  the  locator. 
The  law  will  give  the  locator  only  so  much  of  the  vein  along  the  strike 
as  he  has  of  the  apex  within  the  boundaries  of  his  claim.  The  end 
lines  do  not  have  to  be  of  equal  length  and  do  not  have  to  cross  the 
vein  at  any  particular  angle.  The  possession  of  the  apex  within  the 
boundaries  of  the  claim  is  essential  to  the  enjoyment  of  the  extralateral 
right  downward  on  the  dip  of  the  vein. 

Form  of  Location   Notice.     Posting  the   Notice 

Neither  the  Federal  nor  tlie  California  statutes  require  any  par- 
ticular fonn  that  need  be  followed  in  writing  the  location  notice,  and 
it  is  not  necessary  to  use  any  particular  printed  blank,  although  the 
blank  is  convenient  and  often  safer  as  its  use  insures  that  attention 
will  be  called  to  the  information  required,  preventing  the  omission  of 
some  important  detail.  Suggested  forms  that  may  be  used  as  models 
in  writing  out  either  lode  or  placer  location  notices  are  shown  herewith. 

The  courts  as  a  rule  have  been  liberal  in  dealing  with  the  question 
of  form  of  location  notices,  and  as  a  rule  inquire  rather  into  the 
good  faith  of  the  locator  than  into  the  form  of  his  notice.  The  notice 
must  contain  the  details  given  under  the  five  headings  of  paragraph  3 
under  requirements.  The  signatures  of  witnesses  on  the  location 
notice  naturally  strengthen  it  in  case  of  dispute,  although  not  specifi- 
cally required  in  California,  and  if  it  happened  that  two  or  more  rival 
locations  were  attempted  upon  the  same  claim  on  the  same  day,  it 
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would  prove  of  value  to  show  the  hour  of  the  posting.  If  the  position 
of  the  claim  with  regard  to  section,  township  and  range  is  known  this 
should  be  shown.  The  old  mining  districts  with  their  district  recorders 
have  become  extinct,  with  possibly  one  exception,  in  this  state. 

The  location  notice  must  be  posted  at  a  conspicuous  place  on  the 
claim,  as  it  is  intended  to  be  a  notice  to  all  the  world  that  the  ground 
claimed  has  been  removed  from  the  public  domain  for  mining  purposes. 
It  will  be  noted  that  the  state  law  regarding  placer  locations  says  the 
location  notice  may  be  posted  upon  a  tree,  rock  in  place,  stone,  post 
or  monument,  and  does  not  specifically  mention  that  it  is  to  be  put 
at  the  point  of  discovery.  As  a  matter  of  prudence,  but  not  specifically 
required  by  law,  the  location  notice  should  be  maintained  upon  the 
claim.  The  test  of  the  sufficiency  of  a  location  notice  would  be  to 
take  the  notice  as  posted  and  recorded,  and  in  the  absence  of  stakes 
or  lines,  trace  out  the  boundaries  of  the  claim  from  the  recorded 
description. 

Assessment  Work.     Proof  of  Labor.     Delinquent  Colocator 

The  annual  assessment  year  now  begins  at  noon,  July  first.  The 
locator  of  a  claim  has  one  full  year,  beginning  at  noon  of  July  first, 
next  following  the  date  of  his  location,  during  which  to  perform  the 
first  year's  assessment  work.  One  hundred  dollars  worth  of  labor  must 
be  done  or  improvements  made  upon  each  claim  per  annum.  The  test 
of  the  validity  of  assessment  work  done  is :  Does  it  facilitate  the  extrac- 
tion of  valuable  mineral  from  the  claim? 

Three  classes  of  work  may  be  valid  as  assessment  work  or  for  credit 
toward  the  $500  requirement  for  patent.  (1)  Work  within  the  bound- 
aries of  the  claim  for  the  purpose  of  actually  developing  the  mineral 
deposits  in  the  claim.  This  may  consist  of  excavation,  drilling,  erec- 
tion of  works  for  mining  or  placing  of  machinery  for  use  in  mining, 
the  development  of  orebodies,  or  the  actual  extraction  of  mineral.  A 
quartz  mill  does  not  satisfy  the  assessment  requirement  on  a  lode  claim, 
but  a  dredger  does  on  a  placer  claim.  (2)  Work  on  a  group  of  claims 
for  the  joint  benefit  of  all,  by  virtue  of  the  community  of  interest 
between  colocators  or  an  agreement  between  locators  of  adjoining 
claims.  (3)  Work  outside  of  a  claim  or  group  of  claims,  when  such 
work  tends  to  facilitate  the  extraction  of  valuable  mineral  from  the 
claim  or  claims.  This  includes  tunnels  for  the  development  of  deposits 
above  the  line  of  tunnel ;  roads  and  trails,  and  the  making  of  flumes 
and  ditches  to  conduct  water  to  placer  mining  claims. 

As  regards  requirements  of  assessment  work,  an  association  placer, 
taken  up  as  a  unit  by  colocators,  may  be  considered  as  a  single  claim', 
though  containing  more  than  20  acres.  All  the  assessment  work  for 
a  group  of  adjoining  claims  may  be  done  upon  one  claim  if  conclusively 
shown  to  benefit  the  entire  group,  and  if  $100  is  expended  for  each 
claim.  The  term  ''group  of  claims"  as  here  used,  is  applied  to  a  num- 
ber of  claims  taken  up  by  colocators  and  regarding  which  it  was  under- 
stood at  the  time  of  location  that  they  were  being  so  taken. 

The  proof  of  labor  is  an  affidavit  made  by  the  owner  of  the  claim 
or  by  some  one  in  his  behalf,  acquainted  with  the  facts,  setting  forth 
that  during  the  year  in  question,  certain  amounts  (not  less  than  $100 
for  each  claim)  have  been  expended  for  labor  upon  or  for  improve- 
ments upon  the  claim  named.     This  affidavit  must  be  filed  for  record 
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in  the  office  of  the  county  recorder  of  the  county  in  which  the  claim 
or  claims  are  situated,  within  30  days  after  July  first  each  year  (except 
as  before  mentioned  for  the  fraction  of  a  year  between  the  date  of  loca- 
tion and  the  next  July  first.) 

The  California  statute  (see  paragraph  1426s  herewith)  provides 
that  the  failure  or  neglect  of  any  locator  of  a  mining  claim  to  perform 
assessment  work  as  specified  in  the  United  States  statutes  shall  dis- 
qualify such  locator  from  relocating  such  claim  or  any  part  thereof 
within  three  years  of  the  date  of  his  original  location,  and  any  such 
attempted  relocation  is  declared  void.  To  prevent  location  of  such 
a  claim  by  others,  such  a  delinquent  locator  would  have  to  go  upon 
the  claim  and  prosecute  his  work  to  completion. 

The  United  States  statutes  (section  2324  herewith)  provide  the  gen- 
eral manner  in  which  one  locator  of  a  claim  who  keeps  up  the  assess- 
ment work  on  the  claim  may  obtain  relief  from  his  fellow  locators 
who  fail  to  pay  their  shares  of  such  expense.  The  California  statute 
(paragraph  1426o  herewith)  sets  forth  in  detail  the  procedure  to  be 
followed  in  serving  or  publishing  the  notice  to  the  delinquent  party, 
and  the  steps  the  delinquent  may  take  to  protect  his  interests  within 
the  90-day  period  allowed  him.  Failure  of  such  delinquent  coowner 
to  meet  his  share  of  the  cost  of  assessment  work  within  90  days  after 
personal  service  of  notice,  or  within  90  days  after  the  beginning  of 
weekly  publication  of  such  notice  of  delinquency  in  the  newspaper 
published  nearest  the  claim,  results  in  the  delinquent's  interest  in 
the  claim  becoming  the  property  of  the  owner  or  coowners  who  have 
paid  for  the  assessment  work. 

Extent  of  the  Right  to  Locate  Claims  and  Those   Eligible  to   Make   Locations 

Neither  the  United  States  nor  California  mining  laws  limit  the 
number  of  lode  or  placer  claims  that  may  be  located  by  one  person.  An 
individual  may  locate  as  many  claims  for  mining  as  he  is  able  to  find 
separate  valid  discoveries  of  mineral  for,  the  law  requiring  that  such 
a  discovery  be  made  for  each  claim  within  the  boundaries  of  the  claim. 

A  single  locator  may  not  locate  more  than  20  acres  of  placer  mining 
ground  in  one  ''claim,"  but  an  association  of  locators  may  take  up  an 
association  placer,  containing  not  more  than  20  acres  for  each  locator, 
and  not  more  than  160  acres  in  a  single  such  association  ''claim"  by 
a  minimum  of  eight  persons. 

Women  and  minor  children  have  equal  rights  with  others  in  locating 
mining  claims. 

What  May  Be  Located  as  Mineral 

It  seems  strange  that  dispute  should  arise  as  to  whether  or  not  a  sub- 
stance is  mineral.  Yet  it  is  of  recent  record  that  the  question  of  the 
mineral  character  has  been  raised  in  the  case  of  such  an  important 
mineral  as  petroleum,  by  parties  who  were  interested  in  having  oil 
lands  declared  nonmineral.  Besides  the  metals,  which  are  minerals 
beyond  dispute,  the  following  substances  have  been  held  to  be  mineral, 
according  to  the  decision  of  the  United  States  Land  Office  and  the 
courts:  Alum,  amber,  asphaltum  (see  petroleum),  borax,  brick  clay, 
building  stone,  carbonates  (of  soda,  etc.),  cement  (gypsum),  china  clay, 
high-grade  pottery  clay,  etc.;  coal  (special  laws  govern),  diamonds  and 
other  precious  stones,  gravel,  guano,  gypsum,  kaolin,  limestone,  marble, 
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mica,  natural  gas  (see  petroleum),  nitrates,  onyx,  petroleum  (special 
withdrawals),  potash  (special  legislation),  phosphates  (special  legis- 
lation), salt  (special  law),  sand,  sandstone,  slate,  soda  (nitrate  and  car- 
bonate), stone  of  special  commercial  value,  sulphur  and  umber. 

There  is  sometimes  question  as  to  whether  or  not  a  certain  deposit 
should  be  located  as  placer  or  lode.  In  such  a  case  and  in  the  absence 
of  sufficient  technical  knowledge  or  lack  of  advice,  there  is  nothing 
to  prevent  the  location  both  as  lode  and  placer,  pending  final  deter- 
mination of  the  character  of  deposit.  In  locating  placer  mining 
ground  in  which  lodes  occur,  special  attention  should  be  paid  to  the 
provisions  of  law  governing  such  cases.  The  Revised  Statutes  of  the 
United  States,  title  32,  chapter  6,  section  2333,  cover  this  point.  It  is 
provided  that  lodes  known  to  exist  within  a  placer  claim  for  which 
patent  is  being  sought  must  be  described  and  separately  purchased, 
and  if  the  placer  claimant,  knowing  of  the  presence  of  such  lodes,  fails 
to  mention  them  in  his  application  for  placer  patent,  his  failure  to 
so  do  shall  be  construed  as  a  declaration  that  he  has  no  right  of 
possession  of  such  lodes.  Quartz  claims  with  a  width  of  fifty  feet 
may  be  taken  up  on  known  quartz  veins  within  the  boundaries  of 
placer  claims,  but  the  complications  that  are  apt  to  arise  when  a  second 
party  attempts  to  make  such  a  location  against  the  wishes  of  a  hostile 
placer  claimant,  on  whose  claim  he  must  trespass  to  make  the  lode  loca- 
tion, are  such  as  to  call  for  the  exercise  of  care.  When  a  lode  exists  in 
a  placer  claim,  but  has  not  been  discovered  previous  to  the  issuance 
of  placer  patent,  the  placer  patent  includes  the  lode  or  lodes  that  may 
be  later  discovered. 

LANDS  OPEN  TO  LOCATION  FOR  MINING 

Title  32,  chapter  6,  section  2319,  Revised  Statutes  of  the  United 
States,  provides  that  all  valuable  mineral  deposits  in  lands  belonging 
to  the  United  States,  both  surveyed  and  unsurveyed,  are  declared  to  be 
free  and  open  to  exploration  and  purchase,  and  the  lands  in  which 
they  are  found  to  occupation  and  purchase,  by  citizens  of  the  United 
States,  and  those  who  have  declared  their  intention  to  become  such. 
During  recent  years  there  have  been  many  withdrawals  of  mineral 
lands  and  much  special  legislation  regarding  deposits  of  certain  min- 
erals. In  fact  there  has  been  such  a  tendency  ever  since  1866,  when 
a  bill  was  presented  in  congress  providing  for  the  leasing  of  western 
mining  lands  on  royalty.  This  was  defeated  by  the  western  mining 
interests  who  substituted  the  mining  law  of  1866,  which  was  later 
superseded  by  the  enactment  of  1872. 

Under  present  conditions,  lands  known  to  contain  coal,  petroleum, 
oil  shale,  potash,  phosphate,  sodium  salts  (except  common  salt,  on 
which  one  claim  only  may  be  located  (can  not  be  located  and  patented 
under. the  regular  lode  or  placer  laws  but  are  obtainable  under  lease, 
subject  to  the  control  of  the  Secretary  of  the  Interior.  Land  in  cer- 
tain national  parks  and  national  monuments  is  also  not  subject  to  entry. 
There  have  also  been  certain  withdrawals  of  public  lands  for  powersite 
and  kindred  use,  with  a  Federal  Power  Commission  exercising  certain 
powers  of  disposal,  and  with  entries  for  other  purposes  not  allowed. 
The  status  of  these  powersite  withdrawals,  as  affecting  the  miner's 
rights,  is  somewhat  uncertain,  and  whether  or  not  he  could  success- 
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fully  prosecute  a  claim  to  land  taken  up  under  the  mining  law  within 
such  power  reserves  is  debatable,  as  the  United  States  Land  Office 
regulations  seem  to  imply  some  leeway,  depending  on  circumstances 
in  each  case.  Certain  Indian  reservations  in  tlie  western  states,  includ- 
ing a  few  in  California,  Avliich  have  heretofore  not  been  open  to 
exploration  for  mining,  have  been  thrown  open  for  prospecting  in  the 
last  few  years,  and  rules  and  regulations  have  been  set  up  under  which 
such  reservation  lands  may  be  mined.  These  rules  are  rather  onerous, 
and  would  deter  the  ordinary  small  prospector.  Among  the  require- 
ments for  working  such  lands  is  one  calling  for  a  bond  to  be  executed 
in  favor  of  the  government  for  $500  or  more  on  each  lease,  depending 
on  acreage,  and  the  payment  of  annual  rental  of  25  cents  and  upward 
per  acre,  as  well  as  payment  of  royalty  on  any  ores  or  minerals  sold. 
This  reservation  land  can  be  mined  only  for  metalliferous  minerals. 
Claims  are  to  be  taken  up  according  to  the  United  States  mining  laws, 
and  annual  assessment  work  has  to  be  done  in  addition  to  having  a 
survey  made  and  fulfilling  all  the  other  terms  mentioned.  Informa- 
tion regarding  mining  such  Indian  reservation  lands  can  be  had  from 
the  several  superintendents  of  the  reservations.  The  leases  are  issued 
by  the  Secretary  of  the  Interior,  through  the  local  superintendents. 

Vacant  government  land  within  the  numerous  national  forests  of 
this  state  is  open  to  location  and  patent  for  mining  purposes  to  the 
same  extent  as  other  vacant  unreserved  government  land.  The  total 
area  of  the  national  forests  in  California  is  about  19,000,000  acres 
and  the  lands  included  lie  for  the  most  part  in  the  mountainous  east- 
ern part  of  the  state,  away  from  tlie  settled  portions  and  in  general- 
above  an  elevation  of  2500  feet.  Maps  of  the  different  forests  may  be 
obtained  from  the  various  local  offices  of  the  United  States  Forest 
Service  or  from  their  office  in  the  Ferry  Building,  San  Francisco. 
There  is,  of  course,  a  great  deal  of  patented  land  within  the  boundaries 
of  these  forests,  which  was  patented  before  the  forest  reserve  was  set 
aside,  and  the  local  forest  service  employes  should  be  consulted  about 
such  lands  if  in  doubt. 

The  total  acreage  of  unappropriated,  unreserved  government  land  in 
California  on  July  1,  1927,  was  20,610,877  acres.  The  figures  are  from 
circulars  of  the  General  Land  Office.  The  United  States  government 
maintains  local  land  offices  at  Sacramento  and  Los  Angeles,  where 
information  can  be  had  regarding  vacant  government  lands  or  steps 
taken  to  make  entry  for  patent. 

Mention  should  also  be  made  here  of  the  land  included  in  stock- 
raising  homesteads,  patented  under  the  act  of  December  29,  1916. 
Under  the  provisions  of  this  act  the  Secretary  of  the  Interior  was 
authorized  to  designate  unreserved  public  lands  in  the  public-land 
states,  of  which  California  is  one,  as  stock-raising  lands.  This  does  not 
refer  to  lands  within  the  national  forests.  Under  the  terms  of  section 
9  of  this  act,  it  is  provided  that  all  patents  issued  thereunder  ''shall 
contain  a  reservation  to  the  United  States  of  all  coal  and  other  min- 
erals in  the  lands  so  entered  and  patented,  together  with  the  right  to 
prospect  for,  mine  and  remove  the  same ' ' ;  the  same  section  also  pro- 
vides that  any  person  qualified  to  locate  and'  enter  the  coal  or  other 
mineral  deposits,  or  having  the  right  to  mine  and  remove  the  same 
under  the  laws  of  the  United  States,  shall  have  the  right  at  all  times 
to  enter  upon  the  lands  entered  or  patented  under  the  act  for  the 
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purpose  of  prospecting  for  the  coal  or  other  mineral  therein.  But  he 
shall  not  injure  or  damage  or  destroy  the  permanent  improvements  of 
the  entryman  or  patentee  and  shall  be  liable  to  and  shall  compensate 
the  entryman  or  patentee  for  all  damages  to  the  crops  on  the  land  by 
reason  of  such  prospecting.  The  prospector  is  required  to  do  one  of 
three  things :  ( 1 )  he  must  obtain  the  written  consent  or  waiver  of 
the  homestead  entryman  or  patentee;  (2)  he  must  pay  damages  to 
crops  or  other  tangible  improvements  if  and  when  an  agreement  is 
reached  as  to  the  amount  of  such  damages;  or,  (3)  in  lieu  of  either 
of  the  foregoing  provisions,  he  must  execute  a  good  and  sufficient 
bond  for  not  less  than  $1,000  in  favor  of  the  United  States  for  the 
use  and  benefit  of  the  homesteader,  to  secure  the  payment  of  such 
damages.  Subject  to  these  provisions,  he  may  occupy  as  much  of  the 
surface  of  such  a  homestead  as  may  be  reasonably  necessary  for  the 
mining  and  removal  of  the  mineral  deposits  within  his  mining  claims. 
Where  the  mining  location  was  made  prior  to  the  entry  for  homestead, 
the  mining  claimant  must  exercise  diligence  in  filing  a  protest  in 
the  local  land  office  of  the  district  in  which  his  claim  is,  setting  forth 
the  facts  regarding  his  mining  claim  and  the  mineral  character  of  the 
land,  otherwise  he  is  apt  to  awake  too  late  to  the  fact  that  his  claim 
has  been  given  to  the  homesteader. 

This  act  has  been  the  cause  of  considerable  complaint,  and  appears 
in  some  particulars  to  contradict  itself.  While  it  expressly  reserves 
the  mineral  resources  in  such  lands  and  affirms  the  right  of  qualified 
persons  to  enter  the  land  for  the  purpose  of  prospecting  for  and 
mining  mineral  deposits,  it  also  sets  up  restrictions  which  tend  to  dis- 
courage the  prospector  and  which  are  discriminatory  in  favor  of  the 
homesteader. 

Before  passing  from  the  subject  of  vacant  public  lands  and  the 
rights  of  the  prospector  thereon,  it  can  not  be  too  forcibly  emphasized 
that,  having  once  located  a  mining  claim  with  the  intention  of  holding 
and  working  the  same,  the  only  safe  course  for  the  locator  to  follow 
is  to  complete  in  the  shortest  possible  time  the  $500  worth  of  labor 
or  improvements  required  for  patent,  to  have  the  necessary  survey 
made,  and  to  press  his  application  for  patent  with  all  diligence. 
Under  the  present  laws,  the  miner  has  no  means  of  making  his 
claim  known  officially  to  the  United  States  Land  Office  until  he  has 
completed  the  above  work  and  has  sought  a  patent,  or  until  adverse 
claimants  make  it  necessary  for  him  to  file  a  protest.  If  he  spends 
only  part  of  the  year  in  the  district  where  his  claims  are,  it  may 
happen  that  the  published  notice  of  application  for  patent  by  adverse 
claimants  may  escape  his  attention,  and  patent  may  be  given  to  the 
adverse  claimant  for  the  land  within  his  mining  location,  in  spite  of 
the  fact  that  he  may  have  fulfilled  all  the  requirements  of  law  to  hold 
his  claim  and  may  be  actually  developing  the  claim  at  the  time.  This 
state  of  affairs  is  possible  because  of  the  failure  of  the  United  States 
Land  Office  to  examine  the  character  of  lands  for  which  patent  is 
sought  unless  a  protest  is  made. 

STATE  LANDS  OPEN  TO  MINING 

Besides  the  vacant  government  lands,  there  are  within  the  State 
of  California  about  750,000  acres  of  land  belonging  to  the  state.     This 
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consists  chiefly  of  sections  numbered  16  and  36,  thus  far  unsold,  in 
each  township,  except  where  exchanges  have  been  made  or  are  in 
course  of  being  made,  with  the  federal  government  for  administrative 
reasons.  Much  of  this  land,  like  the  vacant  government  lands,  is 
either  mountainous  or  desert  land  having  little  value  as  a  rule  for 
agriculture  but  with  mineral  possibilities  in  many  cases.  The  counties 
containing  large  acreages  of  this  state  land  are  as  follows:  San  Ber- 
nardino, about  250,000  acres;  Inyo,  about  150,000  acres;  Riverside, 
50,000  acres;  Lassen,  about  60,000  acres;  Modoc,  about  30,000  acres; 
Imperial,  30,000  acres,  with  lesser  amounts  in  other  counties,  there 
being  some  of  this  land  in  about  forty  counties.  This  land  is  sold  sub- 
ject to  a  reservation  of  one-sixteenth  of  all  minerals  ever  found  therein 
to  the  state.  Unsold  state  lands  may  be  prospected,  and  may  be  leased 
for  mining  purposes,  under  regulations  prescribed  by  the  State  Sur- 
veyor General,  Capitol  Building,  Sacramento,  and  requests  for  informa- 
tion regarding  the  location  of  such  lands  and  regulations  governing  the 
sale  or  lease  of  same  should  be  addressed  to  him. 

The  records  and  reports  of  the  State  Mining  Bureau,  as  well  as  the 
various  government  reports  on  file  in  the  offices  of  the  Bureau,  may 
be  referred  to  for  information  about  the  geology  and  mineral  resources 
of  the  entire  state,  and  these  records  will  often  be  found  useful  in 
giving  the  prospector  a  general  idea  of  the  character  and  mineral  possi- 
bilities of  the  district  where  he  intends  to  search  for  minerals. 

OTHER  LAWS  AFFECTING  THE  MINING  LOCATOR 
Hydraulic   Mining 

Placer  mining  by  the  hydraulic  process  on  streams  which  drain  into 
any  tributary  of  a  navigable  river  in  this  state  must  be  carried  on 
under  regulations  laid  down  by  the  California  Debris  Commission, 
made  up  of  three  officers  of  the  Corps  of  Engineers,  United  States 
Army.  For  information  regarding  steps  to  be  taken  in  order  to  obtain 
written  permission  for  hydraulic  mining  on  the  watersheds  of  the 
navigable  rivers,  inquiries  should  be  addressed  to  California  Debris 
Commission,  85  Second  street,  San  Francisco.  The  above  restrictions 
do  not  apply  on  the  Trinity,  Klamath,  Salmon,  Smith  or  other  rivers 
of  the  northern  part  of  the  state  which  are  not  navigable,  but  do  cover 
work  on  any  tributary  of  the  Sacramento  or  San  Joaquin  or  Feather 
rivers,  which  means  all  that  part  of  the  state  whose  streams  flow  into 
the  great  central  valley. 

Safety   Regulations 

The  Industrial  Accident  Commission  of  California  is  charged  with 
the  framing  and  enforcement  of  safety  orders  and  rules  for  the  pro- 
tection of  mine  workers,  and  inquiries  on  any  phase  of  this  subject 
should  be  addressed  to  the  commission  at  the  State  Building,  Civic 
Center,  San  Francisco. 

Use  of  Water  for  Mining 

The  miner  often  wishes  to  use  water  that  flows  through  or  near  by 
his  claims.  While  the  riparian  right  will  permit  the  use  by  such  an 
owner  of  water  flowing  through  the  claim  where  it  is  used,  it  is  neces- 
sary to  file  an  appropriation  when  desiring  to  make  use  of  water  where 
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the  diversion  point  is  outside  of  the  claim.  For  the  formalities  to  be 
observed  in  making  an  appropriation,  the  inquirer  should  address 
State  Division  of  Water  Rights,  Department  of  Public  Works,  Sacra- 
mento. Water  must  be  put  to  beneficial  use  as  soon  as  possible,  to 
hold  it. 

Use  of  Timber  on    Unpatented    Mining  Claims 

The  law  permits  a  locator  to  use  for  mining  or  other  necessities  on 
the  claim  or  claims  concerned,  any  timber  growing  thereon,  but  such 
timber  can  not  be  cut  down  and  taken  off  the  claim  for  other  uses. 

Use  of   Mining  Claims  for  Other  Purposes 

A  mining  claim  can  not  be  located  as  such  and  then  used  for  other 
purposes  such  as  a  site  for  a  store  or  summer  resort,  and  such  an 
attempted  use  would  invalidate  the  location. 
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UNITED  STATES  MINING  STATUTES 

Title  XXXII,  Chapter  6,   Revised  Statutes 

Sec.  2319.  All  valuable  mineral  deposits  in  lands  belonging  to  the  United  States, 
both  surveyed  and  unsurveyed,  are  hereby  declared  to  be  free  and  open  to  exploration 
and  purchase,  and  the  lands  in  which  they  are  found  to  occupation  and  purchase,  by 
citizens  of  the  United  States  and  those  ^^  ho  have  declared  their  intention  to  become 
such,  under  regulations  prescribed  by  law,  and  according  to  the  local  customs  or  rules 
of  miners  in  the  several  mining  districts,  so  far  as  the  same  are  applicable  and  not 
inconsistent  with  the  laws  of  the  United  States. 

Lode  Claims 

Sec.  2320.     ]Mining  claims  upon  veins  or  lodes  of  quartz  or  other  rock  in  place 

bearing  gold,  silver,  cinnabar,  lead,  tin,  copper,  or  other  valuable  deposits,  heretofore 
located,  shall  be  governed  as  to  length  along  the  vein  or  lode  by  the  customs,  regula- 
tions, and  laws  in  force  at  the  date  of  their  location.  A  mining  claim  located  after 
the  tenth  day  of  May,  eighteen  hundred  and  seventy-two,  wiiether  located  by  one  or 
more  persons,  may  equal,  but  shall  not  exceed,  one  thousand  five  hundred  feet  in 
length  along  the  vein  or  lode ;  but  no  location  of  a  mining  claim  shall  be  made  until 
the  discovery  of  the  vein  or  lode  within  the  limits  of  the  claim  located.  No  claim 
shall  extend  more  than  three  hundred  feet  on  each  side  of  the  middle  of  the  vein  at 
the  surface,  nor  shall  any  claim  be  limited  by  any  mining  regulation  to  less  than 
twenty-five  feet  on  each  side  of  the  middle  of  the  vein  at  the  surface,  except  where 
adverse  rights  existing  on  the  tenth  day  of  May,  eighteen  hundred  and  seventy-two, 
render  such  limitation  necessary.  The  end  lines  of  each  claim  shall  be  parallel  to 
each  other. 

Citizenship 

Sec.  2821.  Proof  of  citizenship,  under  this  chapter,  may  consist,  in  the  case  of  an 
individual,  of  his  own  affidavit  thereof;  in  the  case  of  an  association  of  persons 
unincorporated,  of  the  affidavit  of  their  authorized  agent,  made  on  his  own  knowledge, 
or  upon  information  and  belief  ;  and  in  the  case  of  a  corporation  organized  under  the 
laws  of  the  United  States,  or  of  any  state  or  territory  thereof,  by  the  filing  of  a 
certified  copy  of  their  charter  or  certificate  of  incorporation. 

This  is  supplemented  by  an  act  of  April  26,  1882,  which  provides : 
"Tliat  applicants  for  mineral  patents,  if  residing  beyond  the  limits  of  the  district 
wherein  tiie  claim  is  situated,  may  make  any  oath  or  affidavit  required  for  proof  of 
citizenship  before  the  clerk  of  any  court  of  record,  or  before  any  notary  public  of  any 
state  or  territory."     (22  Stats,  at  Large,  p.  49,  Chap.  lOG.) 

Extralateral   Rights 

Sec.  2322.  The  locators  of  all  mining  locations  heretofore  made  or  which  shall 
hereafter  be  made,  on  any  mineral  vein,  lode,  or  ledge,  situated  on  the  public  domain, 
their  heirs  and  assigns,  where  no  adverse  claims  exist  on  the  tenth  day  of  May, 
eighteen  hundred  and  seventy-two,  so  long  as  they  comply  with  the  laws  of  the  United 
States,  and  with  state,  territorial  and  local  regulations  not  in  conflict  with  the  laws 
of  the  United  States  governing  their  possessory  title,  shall  have  the  exclusive  right 
of  possession  and  enjoyment  of  all  the  surface  included  within  the  lines  of  their  loca- 
tions, and  of  all  veins,  lodes  and  ledges  throughout  their  entire  depth,  the  top  or  apex 
of  which  lies  inside  of  such  surface  lines  extended  downward  vertically,  although 
such  veins,  lodes,  or  ledges  may  so  far  depart  from  a  perpendicular  in  their  course 
downward  as  to  extend  outside  the  vertical  side  lines  of  such  surface  locations.  But 
their  right  of  possession  to  such  outside  parts  of  such  veins  or  ledges  shall  be  confined 
to  such  portions  thereof  as  lie  between  vertical  planes  drawn  downward  as  above 
described  through  the  end  lines  of  their  locations,  so  continued  in  their  own  direction 
that  such  planes  will  intersect  such  exterior  parts  of  such  veins  or  ledges.  And 
nothing  in  this  section  shall  authorize  the  locator  or  possessor  of  a  vein,  or  lode  which 
extends  in  its  downward  course  beyond  the  vertical  lines  of  his  claim,  to  enter  upon 
the  surface  of  a  claim  owned  or  possessed  by  another. 

Tunnel   Claims 

Sec.  2323.  AVhere  a  tunnel  is  run  for  the  development  of  a  vein  or  lode,  or  for 
the  discovery  of  mines,  the  owners  of  such  tunnel  shall  have  the  right  of  possession 
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of  all  veins  or  lodes  within  three  thousand  feet  from  the  face  of  such  tunnel  on  the 
line  thereof,  not  previously  known  to  exist,  discovered  in  such  tunnel,  to  the  same 
extent  as  if  discovered  from  the  surface  and  locations  on  the  line  of  such  tunnel  of 
veins  or  lodes  not  appearing  on  the  surface,  made  by  other  parties  after  the  com- 
mencement of  the  tunnel,  and  while  the  same  is  being  prosecuted  with  reasonable 
diligence,  shall  be  invalid,  but  failure  to  prosecute  the  work  on  the  tunnel  for  six 
months  shall  be  considered  as  an  abandonment  of  the  right  to  all  undiscovered  veins 
on  the  line  of  such  tunnel. 

Recording   and   Annual   Assessments 

Sec.  2324.  The  miners  of  each  mining  district  may  make  regulations  not  in  con- 
flict with  the  laws  of  the  United  States,  or  with  the  laws  of  the  state  or  territory  in 
which  the  district  is  situated,  governing  the  location,  manner  of  recording,  amount 
of  work  necessary  to  hold  possession  of  a  mining  claim,  subject  to  the  following 
requirements:  The  location  must  be  distinctly  marked  on  the  ground  so  that  its 
boundaries  can  be  readily  traced.  All  records  of  mining  claims  hereafter  made  shall 
contain  the  name  or  names  of  the  locators,  the  date  of  the  location,  and  such  a 
description  of  the  claim  or  claims  located  by  reference  to  some  natural  object  or 
permanent  monument  as  will  identify  the  claim.  On  each  claim  located  after  the 
tenth  day  of  May,  eighteen  hundred  and  seventy-two,  and  until  a  patent  has  been 
issued  therefor,  not  less  than  one  hundred  dollars'  worth  of  labor  shall  be  perfonned 
or  improvements  made  during  each  year. 

Be  it  enacted  hy  the  senate  and  liouse  of  representatives  of  the  United  States  of 
America  in  congress  assembled,  that  section  two  thousand,  three  hundred  and  twenty- 
four  of  the  Revised  Statutes  be,  and  the  same  is  hereby,  amended  so  that  where  a 
person  or  company  has  or  may  run  a  tunnel  for  the  purpose  of  developing  a  lode  or 
lodes,  owned  by  said  person  or  company,  the  money  so  expended  in  said  tunnel  shall 
be  taken  and  considered  as  expended  on  said  lode  or  lodes,  whether  located  prior  to  or 
since  the  passage  of  said  act ;  and  such  person  or  company  shall  not  be  required  to 
perform  work  on  the  surface  of  said  lode  or  lodes  in  order  to  hold  the  same  as 
required  by  said  act.     (18  Stats,  at  Large,  page  315,  Chap.  41.) 

Patents 

Section  2325  of  the  federal  statutes  provides  that  after  $500  has  been  expended 
on  a  mining  claim  in  work  or  improvements,  a  patent  can  be  applied  for,  upon  the 
claim  being  surveyed  by  a  United  States  mineral  surveyor,  and  by  the  payment  of 
$5  per  acre  for  the  land  to  the  United  States  government. 

PLACERS 

Sec.  2329.  Claims  usually  called  ''placers"  including  all  forms  of  deposit,  except- 
ing veins  of  quartz,  or  other  rock  in  place,  shall  be  subject  to  entry  and  patent, 
under  like  circumstances  and  conditions,  and  upon  similar  proceedings,  as  are  pro- 
vided for  vein  or  lode  claims ;  but  where  the  lands  have  been  previously  surveyed  by 
the  United  States,  the  entry  in  its  exterior  limits  shall  conform  to  the  legal  sub- 
divisions of  the  public  lands. 

Areas  of   Placer   Claims 

Sec.  2330.  Legal  subdivisions  of  forty  acres  may  be  subdivided  into  ten-acre 
tracts,  and  two  or  more  persons,  or  associations  of  persons,  having  contiguous  claims 
of  any  size,  although  such  claims  may  be  less  than  ten  acres  each,  may  make  joint 
entry  thereof ;  but  no  location  of  a  placer  claim,  made  after  the  ninth  day  of  July, 
eighteen  hundred  and  seventy,  shall  exceed  one  hundred  and  sixty  acres  for  any  one 
person  or  association  of  persons,  which  location  shall  conform  to  the  United  States 
surveys ;  and  nothing  in  this  section  contained  shall  defeat  or  impair  any  bona  fide 
preemption  or  homestead  claim  upon  agricultural  lands,  or  authorize  the  sale  of  the 
improvements  of  any  bona  fide  settler  to  any  purchaser. 

Sec.  2331.  Where  placer  claims  are  upon  surveyed  lands,  and  conform  to  legal 
subdivisions,  no  further  survey  or  plat  shall  be  required,  and  all  placer  mining  claims 
located  after  the  tenth  day  of  May,  eighteen  hundred  and  seventy-two,  shall  conform 
as  near  as  practicable  with  the  United  States  system  of  public  lands  surveys,  and  the 
rectangular  subdivisions  of  such  surveys,  and  no  such  location  shall  include  more 
than  twenty  acres  for  each  individual  claimant ;  but  where  placer  claims  can  not  be 
conformed  to  legal  subdivisions,  survey  and  plat  shall  be  made  as  on  unsurveyed 
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lands ;  and  where  by  the  segregation  of  mineral  land  in  any  legal  subdivision  a  quan- 
tity of  agricultural  land  less  than  forty  acres  remains,  such  fractional  portion  of 
agricultural  land  may  be  entered  by  any  party  qualified  by  law,  for  homestead  or 
preemption  purposes. 

Placer   Boundaries 

Sec.  2333.  Where  the  same  person,  association,  or  corporation  is  in  possession 
of  a  placer  claim,  and  also  a  vein  or  lode  included  within  the  boundaries  thereof, 
application  shall  be  made  for  a  patent  for  the  placer  claim,  with  the  statement  that 
it  includes  such  vein  or  lode,  and  in  such  case  a  patent  shall  issue  for  the  placer 
claim,  subject  to  the  provisions  of  this  chapter,  including  such  vein  or  lode  upon  the 
payment  of  five  dollars  per  acre  for  such  vein  or  lode  claim,  and  twenty-five  feet  of 
surface  on  each  side  thereof.  The  remainder  of  the  placer  claim,  or  any  placer  claim 
not  embracing  any  vein  or  lode  claim,  shall  be  paid  for  at  the  rate  of  two  dollars  and 
fifty  cents  per  acre,  together  with  all  costs  of  proceedings ;  and  where  a  vein  or  lode, 
such  as  is  described  in  section  twenty-three  hundred  and  twenty,  is  known  to  exist 
within  the  boundaries  of  a  placer  claim,  an  application  for  a  patent  for  such  placer 
claim  which  does  not  include  an  application  for  the  vein  or  lode  claim  shall  be  con- 
strued as  a  conclusive  declaration  that  the  claimant  of  the  placer  claim  has  no  right 
of  possession  of  the  vein  or  lode  claim  ;  but  where  the  existence  of  a  vein  or  lode 
in  a  placer  claim  is  not  known,  a  patent  for  the  placer  claim  shall  convey  all  valuable 
mineral  and  other  deposits  within  the  boundaries  thereof. 
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CALIFORNIA  STATUTES  REGARDING  LOCATION  OF  MINING 
CLAIMS,  MILL  SITES  AND  ASSESSMENT  WORK 

An  act  to  amend  the  Civil  Code  of  California  by  adding  a  new  title  thereto,  to  be 
numbered  title  X,  in  part  IV  of  division  second,  consisting  of  sections  1426, 
1426a,  1426&,  1426c,  142Qd,  1426e,  1426/,  1426^,  142Qh,  1426i,  1426i,  1426A;, 
1426Z,  14267W,  1426n,  1426o,  1426p,  1426g,  1426r,  and  1426s,  providing  for  the 
manner  of  locating  lode  and  placer  mining  claims,  tunnel  rights,  mill  sites,  and 
prescribing  the  character  and  amount  of  assessment  work  on  mining  claims, 
and  providing  for  proofs  of  such  work,  and  for  the  recordation  of  location 
notices,  and  proof  of  labor,  and  for  the  enforcement  of  contributions  from 
delinquent  co-owners  of  mining  claims,  and  prescribing  the  duties  of  county 
recorders  respecting  the  recording  of  location  notices  of,  and  proofs  of  labor  on, 
mining  claims,  tunnel  rights,  and  mill  sites,  and  the  fees  to  be  charged  therefor, 
and  repealing  acts  in  conflict  herewith. 

[Approved  March  13,  1909.] 

The  people  of  the  State  of  California,  represented  in  senate  and  assembly,  do  enact 

as  folloivs: 

Section  1.  The  Civil  Code  of  the  State  of  California  is  hereby  amended  by 
adding  a  new  title  thereto,  to  be  numbered  title  X,  in  part  lY,  of  second  division, 
consisting  of  sections  1426,  1426rt,  14266,  1426c,  1426(i,  1426e,  1426/,  1426fir,  1426/1, 
1426i,  1426;,  1426A:,  1426Z,  1426m,  1426n,  1426o,  1426p,  1426g,  1426r,  and  1426s,  to 
read  as  follows : 

§  1426.  Any  person,  a  citizen  of  the  United  States,  or  who  has  declared  his 
intention  to  become  such,  who  discovers  a  vein  or  lode  of  quartz,  or  other  rock  in 
place  bearing  gold,  silver,  cinnabar,  lead,  tin,  copper,  or  other  valuable  deposit,  may 
locate  a  claim  upon  such  vein  or  lode,  by  defining  the  boundaries  of  the  claim,  in  the 
manner  hereinafter  described,  and  by  posting  a  notice  of  such  location,  at  the  point 
of  discovery,  which  notice  must  contain  : 

First — The  name  of  the  lode  or  claim. 

Second — The  name  of  the  locator  or  locators. 

Third — the  number  of  linear  feet  claimed  in  length  along  the  course  of  the  vein, 
each  way  from  the  point  of  discovery,  with  the  width  on  each  side  of  the  center  of 
the  claim,  and  the  general  course  of  the  vein  or  lode,  as  near  as  may  be. 

Fourth — The  date  of  location. 

Fifth— '^\xq\\  a  description  of  the  claim  by  reference  to  some  natural  object,  or 
permanent  monument,  as  will  identify  the  claim  located. 

§  1426a.  The  locator  must  define  the  boundaries  of  his  claim  so  that  they  may 
be  readily  traced,  and  in  no  case  shall  the  claim  extend  more  than  fifteen  hundred 
feet  along  the  course  of  the  vein  or  lode,  nor  more  than  three  hundred  feet  on  either 
side  thereof,  measured  from  the  center  line  of  the  vein  at  the  surface. 

§  1426&.  Within  thirty  days  after  the  posting  of  his  notice  of  location  upon  a 
lode  mining  claim,  the  locator  shall  record  a  true  copy  thereof  in  the  office  of  the 
county  recorder  of  the  county  in  which  such  claim  is  situated,  for  which  service  the 
county  recorder  shall  receive  a  fee  of  one  dollar. 

§  1426c.  The  location  of  a  placer  claim  shall  be  made  in  the  following  manner: 
By  posting  thereon,  upon  a  tree,  rock  in  place,  stone,  post  or  monument,  a  notice  of 
location,  containing  the  name  of  the  claim,  name  of  locator  or  locators,  date  of  loca- 
tion, number  of  feet  or  acreage  claimed,  such  a  description  of  the  claim  by  reference 
to  some  natural  object  or  permanent  monument  as  will  identify  the  claim  located, 
and  by  marking  the  boundaries  so  that  they  may  be  readily  traced;  provided,  that 
where  the  United  States  survey  has  been  extended  over  the  land  embraced  in  the 
location,  the  claim  may  be  taken  by  legal  subdivisions  and  no  other  reference  than 
those  of  said  survey  shall  be  required  and  the  boundaries  of  a  claim  so  located  and 
described  need  not  be  staked  or  monumented.  The  description  by  legal  subdivisions 
shall  be  deemed  the  equivalent  of  marking. 

§  1426^.  Within  thirty  days  after  the  posting  of  the  notice  of  location  of  a  placer 
claim,  the  locator  shall  record  a  true  copy  thereof  in  the  office  of  the  county  recorder 
of  the  county  in  which  such  claim  is  situated,  for  which  service  the  recorder  shall 
receive  a  fee  of  one  dollar. 
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§  1426^.  The  locator  of  a  tunnel  right  or  location,  shall  locate  his  tunnel  right  or 
location  by  posting  a  notice  of  location  at  the  face  or  point  of  commencement  of  the 
tunnel,  which  must  contain  : 

First — The  name  of  the  locator  or  locators. 

Second — The  date  of  the  location. 

Third — The  proposed  course  or  direction  of  the  tunnel. 

Fourth — A  description  of  the  tunnel,  with  reference  to  some  natural  object  or 
permanent  monument  as  shall  identify  the  claim  or  tunnel  right. 

§  1426/.  The  boundary  lines  of  the  tunnel  shall  be  established  by  stakes  or 
monuments  placed  along  the  lines  at  an  interval  of  not  more  than  six  hundred  feet 
from  the  face  or  point  of  commencement  of  the  tunnel  to  the  terminus  of  three 
thousand  feet  therefrom. 

§  1426fir.  Within  thirty  days  after  the  posting  the  notice  of  location  of  the  tunnel 
right  or  location,  the  locator  shall  record  a  true  copy  thereof,  in  the  office  of  the 
county  recorder  of  the  county  in  which  such  claim  is  situated,  for  which  service  the 
recorder  shall  receive  a  fee  of  one  dollar. 

§  142Gh.  If  at  any  time  the  locator  of  any  mining  claim  heretofore  or  hereafter 
located,  or  his  assigns,  shall  apprehend  that  his  original  location  notice  was  defective, 
erroneous,  or  that  the  requirements  of  the  law  had  not  been  complied  with  before 
filing ;  or  in  case  the  original  notice  was  made  prior  to  the  passage  of  this  act,  and 
he  shall  be  desirous  of  securing  the  benefit  of  this  act,  such  locator,  or  his  assigns, 
may  file  an  additional  notice,  subject  to  the  provisions  of  this  act ;  proinded,  that 
such  amended  location  does  not  interfere  with  the  existing  rights  of  others  at  the 
time  of  posting  and  filing  such  amendcHl  location  notice,  and  no  such  amended  location 
notice  or  the  record  thereof,  sluill  preclude  the  claimant,  or  claimants  from  proving 
any  such  title  as  he  or  they  may  have  held  under  previous  locations. 

§  142rH.  Where  a  locator,  or  his  assigns,  has  the  boundaries  and  corners  of  his 
claim  established  by  a  Ignited  States  deputy  mineral  survey,  or  a  licensed  surveyor 
of  this  state,  and  his  claim  connecteil  with  tiie  corner  of  the  public  or  minor  surveys 
of  an  established  initial  i)oint,  and  incorporates  into  tlie  record  of  the  claim,  the  field 
notes  of  such  survey,  and  attaches  to  and  files  with  such  location  notice  a  certificate 
of  the  surv^eyor,  setting  forth  :  first,  that  said  survey  was  actually  made  by  him, 
giving  the  date  thereof ;  second,  the  name  of  the  claim  surveyed  and  the  location 
thereof ;  third,  that  the  description  incorporated  in  the  declaratory  statement  is  suffi- 
cient to  identify  ;  such  survey  and  certificate  becomes  a  part  of  tlie  record,  and  such 
record  is  prima  facie  evidence  of  the  facts  therein  contained. 

§  1426;.  The  proprietor  of  a  vein  or  lode  claim  or  mine,  or  the  owner  of  a  quartz 
mill  or  reduction  works,  or  any  person  qualified  by  the  laws  of  the  United  States, 
may  locate  not  more  than  five  acres  of  non-mineral  land  as  a  mill  site.  Such  location 
shall  be  made  in  the  same  manner  as  hereinbefore  required  for  locating  placer  claims. 

§  1426/1:.  The  locator  of  a  mill  site  claim  or  location  shall,  within  thirty  days 
from  the  date  of  his  location,  record  a  true  copy  of  his  location  notice  with  the 
county  recorder  of  the  county  in  which  such  location  is  situated,  for  which  service 
the  recorder  shall  receive  a  fee  of  one  dollar. 

§  1426?.  The  amount  of  work  done  or  improvements  made  during  each  year  to 
hold  possession  of  a  mining  claim  shall  be  that  prescribed  by  the  laws  of  the  United 
States,  to  wit :  One  hundred  dollars  annually. 

§  1426m.  Whenever  [a]  mine  owner,  company,  or  corporation  shall  have  per- 
formed the  labor  and  made  the  improvements  required  by  law  upon  any  mining  claim, 
the  person  in  whose  behalf  such  labor  was  performed  or  improvements  made,  or  some 
one  in  his  behalf,  shall  within  thirty  days  after  the  time  limited  for  performing  such 
labor  or  making  such  improvements  make  and  have  recorded  by  the  county  recorder, 
in  books  kept  for  that  purpose,  in  the  county  in  which  such  mining  claim  is  situated, 
an  affidavit  setting  forth  the  value  of  labor  or  improvements  made,  the  name  of  the 
claim,  and  the  name  of  the  owner  or  claimant  of  said  claim  at  whose  expense  the 
same  was  made  or  performed.  Such  affidavit,  or  a  copy  thereof,  duly  certified  by 
the  county  recorder,  shall  be  prima  facie  evidence  of  the  performance  of  such  labor 
or  the  making  of  such  improvements,  or  both. 

§  1426w.  For  recording  the  affidavit  herein  required,  the  county  recorder  shall 
receive  a  fee  of  fifty  cents. 

§  1426o.  Whenever  a  co-owner  or  co-owners  of  a  mining  claim  shall  give  to  a 
delinquent  co-owner  or  co-owners  the  notice  in  writing  or  notice  by  publication  pro- 
vided for  in  section  2324,  Revised  Statutes  of  the  United  States,  an  affidavit  of  the 
person  giving  such  notice,  stating  the  time,  place,  manner  of  service,  and  by  whom 
and  upon  whom  such  service  was  made,  shall  be  attached  to  a  true  copy  of  such 
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notice,  and  such  notice  and  affidavit  must  be  recorded  in  the  office  of  the  county 
recorder,  in  books  kept  for  that  purpose,  in  the  county  in  which  the  claim  is  situated, 
within  ninety  days,  after  the  giving  of  such  notice ;  for  the  recording  of  which  said 
recorder  shall  receive  the  same  fees  as  are  now  allowed  by  law  for  recording  deeds ; 
or  if  such  notice  is  given  by  publication  in  a  newspaper,  there  shall  be  attached  to 
a  printed  copy  of  such  notice  an  affidavit  of  the  printer  or  his  foreman,  or  principal 
clerk  of  such  paper,  stating  the  date  of  the  first,  last  and  each  insertion  of  such 
notice  therein,  and  where  the  newspaper  was  published  during  that  time,  and  the 
name  of  such  newspaper.  Such  affidavit  and  notice  shall  be  recorded  as  aforesaid, 
within  one  hundred  and  eighty  days  after  the  first  publication  thereof.  The  original 
of  such  notice  and  affidavit,  or  a  duly  certified  copy  of  the  record  thereof,  shall  be 
prima  facie  evidence  that  the  delinquent  mentioned  in  section  2324  has  failed  or 
refused  to  contribute  his  proportion  of  the  expenditure  required  by  that  section,  and 
of  the  service  of  publication  of  said  notice ;  provided,  the  writing  or  affidavit  herein- 
after provided  for  is  not  of  record.  If  such  delinquent  shall,  within  the  ninety  days 
required  by  section  2324,  aforesaid,  contributed  to  his  co-owner  or  co-owners,  his  pro- 
portion of  such  expenditures,  and  also  all  costs  of  service  of  the  notice  reuired  by 
this  section,  whether  incurred  for  publication  charges,  or  otherwise,  such  co-owner  or 
co-owners  shall  sign  and  deliver  to  the  delinquent  or  delinquents  a  writing  stating 
that  the  delinquent  or  delinquents  by  name  has  within  the  time  required  by  sec- 
tion 2324  aforesaid,  contributed  his  share  for  the  year ,  upon  the 

mine,  and  further  stating  therein  the  district,  county  and  state  wherein  the  same  is 
situated,  and  the  book  and  page  where  the  location  notice  is  recorded,  if  said  mine 
was  located  under  the  provisions  of  this  act ;  such  writing  shall  be  recorded  in  the 
office  of  the  county  recorder  of  said  county,  for  which  he  shall  receive  the  same  fees 
as  are  now  allowed  by  law  for  recording  deeds.  If  such  co-owner  or  co-owners  shall 
fail  to  sign  and  deliver  such  writing  to  the  delinquent  or  delinquents  within  twenty 
days  after  such  contribution,  the  co-owner  or  co-owners  so  failing  as  aforesaid  shall 
be  liable  to  the  penalty  of  one  hundred  dollars,  to  be  recovered  by  any  person  for  the 
use  of  the  delinquent  or  delinquents  in  any  court  of  competent  jurisdiction.  If  such 
co-owner  or  co-owners  fail  to  deliver  such  writing  within  said  twenty  days,  the 
delinquent,  with  two  disinterested  persons  having  personal  knowledge  of  such  con- 
tribution, may  make  affidavit  setting  forth  in  what  manner,  the  amount  of,  to  whom, 
and  upon  what  mine,  such  contribution  was  made.  Such  affidavit,  or  a  record 
thereof,  in  the  office  of  the  county  recorder  of  the  county  in  which  such  mine  is 
situated,  shall  be  prima  facie  evidence  of  such  contribution. 

§  142Gp.  The  record  of  any  location  of  a  mining  claim,  mill  site  or  tunnel  right, 
in  the  office  of  the  county  recorder,  as  herein  provided  shall  be  received  in  evidence, 
and  have  the  same  force  and  effect  in  the  courts  of  the  state  as  the  original  notice. 

§  1426g.  Copies  of  the  records  of  all  instruments  required  to  be  recorded  by  the 
provisions  of  this  act,  duly  certified  by  the  recorder,  in  whose  custody  such  records 
are,  may  be  read  in  evidence,  under  the  same  circumstances  and  rules  as  are  now, 
or  may  be  hereafter  provided  by  law,  for  using  copies  of  instruments  relating  to  real 
estate,  duly  executed  or  acknowledged  or  proved  and  recorded. 

§  1426r.  The  provisions  of  this  act  shall  not  in  any  manner  be  construed  as 
affecting  or  abolishing  any  mining  district  or  the  rules  and  regulations  thereof  within 
the   State  of  California. 

§  1426s.  The  failure  or  neglect  of  any  locator  of  a  mining  claim  to  perform 
development  work  of  the  character,  in  the  manner  and  within  the  time  required  by 
the  laws  of  the  United  States,  shall  disqualify  such  locators  from  relocating  the 
ground  embraced  in  the  original  location  or  mining  claim  or  any  part  thereof  under 
the  mining  laws,  within  three  years  after  the  date  of  his  original  location  and  any 
attempted  relocation  thereof  by  any  of  the  original  locators  shall  render  such  location 
void. 

Sec.  2.     All  acts  and  parts  of  acts  in  conflict  with  this  act,  are  hereby  repealed. 

Sec.  3.     This  act  shall  take  effect  and  be  in  force  on  and  after  July  1,  1909, 
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FORMS  FOR  LOCATION  NOTICES 

The  following  forms  for  mineral  location  notices  have  been  found  to  fill  the  require- 
ments of  the  statutes,  in  California: 

NOTICE  OF  QUARTZ  LODE  LOCATION 

Notice  is  hereby  given,   That  I,   , 

have  discovered  a  vein  of  rock  in  place,  carrying  valuable  deposits,  upon  which  I 
have  erected  a  discovery  monument  and  posted  this  notice,  as  hereinafter  set  forth ; 
that  in  accordance  with  the  provision  of  chapter  VI,  title  XXXII  of  the  Revised 
Statutes  of  the  United  States  and  the  laws  of  the  State  of  California,  I  hereby 
claim  fifteen  hundred  linear  feet  of  said  vein,  measured  thereon  as  hereinafter  set 

forth.     Said  discovery  was  made  on  the day  of ,  19 . 

Immediately  upon  making  the  same,  and  on  the day  of , 

19 ,  I  erected  at  the  point  of  discovery,  a  substantial  monument,  consisting  of 

a  mound  of  rocks  and and  posted  thereon  this  notice. 

The  *general  course  of  said  vein  is and I  claim  in 

length    thereon feet and feet from 

said  discovery  monument.     I  also  claim  three  hundred  feet  on  each  side  of  the  center 

of  the  vein.     This  vein  or  claim  shall  be  known  as  and  called  the 

It  is  situated  in Mining  District,  and 

in  tSec ,  Tp ,  R ,  B.  and  M.,  in 

County,  California,  and  the  discovery  monument being  placed  about  § 

from 

That  the  following  is  a  description  of  said  location  as  marked  upon  the  ground :  $ 

commencing  at  the of  said  claim,  a 

from  which  initial  point  the  discovery  monument  is  distant 

about feet  in  a direction  ; 

thence  |I 

Dated,  this day  of ,  19 


Locator. 


*  Make  this  description  in  accordance  with  the  facts,  as  "The  general  course  of 
said  vein  is  north  and  south.  I  claim  in  length  thereof  (for  example)  500  feet  north 
and  1000  feet  south  from  said  discovery  monument." 

t  If  the  claim  is  upon  surveyed  land,  give  the  section,  township  and  range,  if  pos- 
sible.    This  is  not  required  by  law,  but  makes  a  much  better  description. 

§  Here  refer  to  some  natural  object  or  permanent  monument  so  as  to  identify  the 
locality  of  the  claim,  in  compliance  with  section  2324,  Revised  Statutes  U.  S.  A  road, 
house,  tree,  known  mountain  or  peak,  government  corner,  mill,  or  known  mining 
claim,  are  such  objects  or  monuments.  As,  "About  one  mile  directly  east  from  John 
Doe's  quartz  mill  and  4  00  rods  west  from  the  Last  Hope  mine,"  etc. 

t  Here  state  (for  example)  :  "Commencing  at  the  NE.  corner  of  said  claim,  a 
mound  of  rocks  4  ft.  high,"  or  at  any  other  corner  or  point  in  the  boundary  ;  give  the 
distance  and  direction  from  this  initial  monument  to  the  discovery  monument,  and 
then  locate  the  discovery  with  reference  to  some  natural  object  or  permanent 
monument. 

II  Here  follows  a  description  of  the  claim  from  the  initial  monument.  For  instance  : 
"Thence  600  ft.  northwesterly  to  the  NW.  corner  of  said  claim,  at  which  point  is 
a  mound  of  rocks  2|  ft.  high,  marked  so-and-so  (if  marked)  ;  thence  1500  ft.  south- 
westerly to  the  SW.  corner  of  said  claim,  being  a  mound  of  rocks,"  etc, ;  so  going 
around  the  claim  to  the  point  of  beginning. 
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NOTICE  OF  LOCATION  OF  PLACER  CLAIM 

Notice  is  hereby  given,  That 

citizen of  the  United  States,  h this day  of 

,  19 ,  discovered  a  valuable  placer  deposit  within  the  limits 

of  this  claim  ;  that  by  virtue  of  said  discovery, 

ha located,  and  hereby  locate  and  claim  the  following  described  land, 

situate  in Mining  District, County,  California,  to 

wit :    * of  section 

township ,  range ,  B.  and  M.,  containing 

acres.f     Said  claim  is  hereby  named Placer  Claim. 

Said  claim  is  marked  upon  the  ground  as  follows :  t 

This  notice  is  posted  on  a  mound  of  rocks  at  the  point  of  discovery,  situated  § 

Dated  and  posted  on  the  ground,  this day  of ,  19 

Locator. 

*  The  statute  provides  that  the  locator  must  give  "a  description  of  the  claim  by 
reference  to  legal  subdivisions  of  sections,  if  the  location  is  made  in  conformity  with 
the  public  surveys  ;  otherwise  a  description  with  reference  to  some  natural  object  or 
permanent  monument  as  will  identify  the  claim." 

t  When  not  described  by  legal  subdivisions,  the  description  should  conform  to  that 
contained  in  the  final  certificate  of  location  of  a  lode  claim. 

t  The  statute  provides  that,  whether  described  by  legal  subdivisions  or  not,  the 
location  shall  be  marked  by  the  locator  on  the  ground,  and  as  the  affidavit  to  be  filed 
later  is  not  required  to  contain  a  description  of  the  claim,  we  think  this  notice  should 
state  how  the  location  is  marked  ;  as,  for  instance,  "At  the  NE  corner  of  said  tract 
a  mound  of  rocks  3  ft.  high,  marked  so-and-so  (if  marked),  and  at  the  NW  corner 
a  stake  in  a  mound  of  rocks,  marked,"  etc.,  and  so  on  for  each  monument  enclosing 
the  claim. 

§  Here  state  where  the  discovery  is  located,  as,  for  instance,  "20  feet  SW  of  the 
NE.  corner  monument." 

Note  :  A  duplicate  of  either  of  these  notices  must  be  filed  for  record  with  the 
county  recorder  within  30  days  from  the  discovery;  and  the  locator  is  allowed  30 
days  to  mark  his  location  on  the  ground. 

The  foregoing  form  of  placer  notice  may  be  used  for  location  of  all  deposits  which 
are  classed  under  placer  laws  and  not  excepted  by  The  Leasing  Act  of  February  25, 
1920    (see  Oil  and  Gas  Rights,  pp.  212-215,  218-285,  ante.) 
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ADMINISTRATIVE  DIVISION 

Walter  W.  Bradley,  Deputy  State  Mineralogist 
Personnel 

Mr.  Lloyd  L.  Root  has  resigned  as  State  Mineralogist,  effective 
August  first,  and  will  engage  in  private  practice  as  consulting  mining 
engineer.  Mr.  Root  assumed  the  duties  of  the  office  in  February,  1923, 
under  appointment  by  Governor  Friend  W.  Richardson. 

Mr.  Walter  W.  Bradley,  for  the  past  five  and  a  half  years  deputy 
state  mineralogist,  has  been  appointed  State  Mineralogist  and  Chief  of 
the  Division  of  Mines  and  IMining,  succeeding  Lloyd  L.  Root,  resigned. 
Mr.  Bradley  joined  the  staff  of  the  State  Mining  Bureau  on  January  8, 
1912,  as  Librarian,  and  has  advanced  through  the  several  positions  of 
field  engineer,  statistician  and  curator,  and  deputy  state  mineralogist. 
He  is  a  graduate  of  the  University  of  California,  College  of  Mining, 
1901,  receiving  also  the  degree  of  Mining  Engineer  (of  doctorate  rank 
at  California)  in  1918.  In  announcing  this  selection  for  state  mineral- 
ogist Mr.  Fred  G.  Stevenot,  director  of  the  State  Department  of  Natural 
Resources,  states  that  the  present  administration  is  adopting  a  policy 
of  promotion  from  within  rather  than  political  appointment  from  with- 
out. He  adds :  * '  I  am  fully  convinced  that  every  encouragement  should 
be  held  out  to  subordinates  of  proven  ability  to  expect  that  they  be 
granted  the  privilege  whenever  possible  of  being  advanced  to  the  high- 
est position  within  the  various  divisions." 

Mr.  Charles  V.  Averill  is  district  mining  engineer  in  charge  of  the 
branch  office  at  Redding,  which  Avas  reestablished  May  8,  1928.  Mr. 
Averill  is  a  graduate  of  the  University  of  California,  with  subsequent 
engineering  experience  in  Nevada  and  California. 

Redding    Branch   Office 

The  territory  assigned  to  the  Sacramento  district  being  too  extensive 
to  be  covered  effectively  by  a  single  engineer,  it  was  deemed  advisable 
to  divide  the  northern  area  of  the  state  and  place  an  engineer  in  Red- 
ding, where  he  will  be  in  closer  touch  with  mineral  developments  and 
the  operators  in  the  northern  counties.  Through  the  courtesy  and 
cooperation  of  the  Redding  Chamber  of  Commerce,  office  space  has 
been  provided  in  their  quarters. 

The  counties  assigned  to  the  Redding  district  are  Del  Norte,  Hum- 
boldt, Lassen,  Modoc,  Plumas,  Shasta,  Siskiyou,  Tehama  and  Trinity. 

New   Publications 

During  the  quarterly  period  covered  by  this  issue,  the  following 
publications  of  the  Division  of  Mines  and  Mining  have  been  made 
available  for  distribution : 

Mining  in  California  (quarterly),  January,  1928  and  April,  1928,  being  Chapters  1 
and  2,  respectively,  of  State  Mineralogist's  Report  XXIV.  Price  25  cents,  each. 
The  January  issue  contains  a  report  on  the  Mineral  Resources  of  Tuolumne 
County  ;  and  the  April,  a  report  on  the  Mineral  Resources  of  Mariposa  County. 

Summary  of  Operations,  California  Oil  Fields,  Vol.  13,  Nos.  6  and  7,  December,  1927, 
and  January,  1928,  respectively.  These  contain  articles  on:  "Production  Rec- 
ords and  Methods  of  Measuring  Fluids,"  and  "Report  on  the  Kern  Front  Area 
of  the  Kern  River  Oil  Field." 

Commercial  Mineral  Notes,  Nos.  61,  62,  63,  64,  April,  May,  June,  July,  1928,  respec- 
tively. These  "notes"  contain  the  lists  of  "mineral  deposits  wanted"  and 
"minerals  for  sale"  issued  in  the  form  of  a  mimeographed  sheet  monthly.  It 
is  mailed  free  to  those  on  the  mailing  list  for  Mining  in  California. 
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Mails  and  Files 

The  Division  of  Mines  maintains,  in  addition  to  its  correspondence 
files  and  the  library,  a  mine  file  which  includes  original  reports  on  the 
various  mines  and  mineral  properties  of  all  kinds  in  California. 

During  each  quarterly  period  there  are  several  thousand  letters 
received  and  answered  at  the  San  Francisco  office  alone,  covering 
almost  every  phase  of  prospecting,  mining,  and  developing  mineral 
deposits,  reduction  problems,  marketing  of  refined  products,  and  min- 
ing law.  In  addition  to  this,  hundreds  of  oral  questions  are  answered 
daily,  both  at  the  main  office  and  the  district  offices,  for  the  many 
inquirers  who  come  in  for  personal  interviews  and  to  consult  the  files 
and  library. 
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DIVISION  OF  MINERALS  AND  STATISTICS 

Statistics,   Museum,   Laboratory 

Henry  H.  Symoxs^  Statistician  and  Cui'ator 

STATISTICS 

Data  on  the  1927  production  of  several  California  minerals  were 
given  in  the  April  issue  of  Mining  in  California,  and  some  additional 
ones  are  presented  herein.  Copy  of  the  complete  annual  report  for 
the  year  is  now  being  prepared  and  will  shortly  go  to  the  printer  as 
Bulletin  No.  101  of  the  Division  of  Mines  and  Mining. 

COPPER 

Copper  is  second  only  to  gold  among  the  metals  mined  in  California. 
The  output  for  1927  amounted  to  a  total  of  27,350,316  pounds  of  recov- 
erable metal  valued  at  $3,582,888,  a  decrease  from  the  1926  figures  of 
33,521,544  pounds  and  $4,693,014.  The  average  price  of  copper  for 
1927  was  13.1  cents  per  pound  against  14.0  cents  in  1926. 

As  for  several  years  past,  Plumas  County  ranks  first  for  1927,  with 
an  output  of  21,055,425  pounds;  Shasta  second  with  4,524,906  pounds; 
and  Trinity  third  with  770,882  pounds. 

Distribution  of  the  1927  copper  output  by  counties  was  as  follows: 

County  Pounds  Value 

Calaveras 750,909  $98,367 

Inyo    30,010  3,931 

Plumas     21,055,425  2,758,261 

Riverside    19,201  2,515 

San   Bernardino    197,132  25,824 

Shasta 4,524,906  592,763 

Trinity    770,882  100,986 

Amador,  Butte,  El  Dorado,  Imperial,  Kern,  Los  Angeles,  Mono, 

Napa,  Nevada,  San  Luis  Obispo,  Sierra* 1,851  241 

Totals    27,350,316   $3,582,888 

*  Combined  to  conceal  output  of  a  single  operator  In  each. 

GOLD 

The  production  of  gold  in  California  in  1927  totaled  564,585.50  fine 
ounces,  worth  $11,671,018,  being  a  decrease  of  12,212.90  fine  ounces 
from  the  1926  yield.  The  'deep'  or  lode  mines  output  accounted  for 
$5,833,705,  and  the  placers  (mainly  the  dredges)  produced  $5,837,313. 
As  the  Division  of  Mines  and  Mining  has  never  independently  gathered 
the  statistics  of  gold  and  silver  production,  these  figures,  as  in  former 
years,  are  published  by  cooperation  with  and  through  the  courtesy  of 
Mr.  J.  M.  Hill  of  the  Division  of  Minerals  and  Statistics,  U.  S.  Bureau 
of  Mines. 

The  largest  gold  production  for  1927,  is  reported  from  Yuba  County 
with  an  output  of  167,774.20  fine  ounces  ($3,468,201)  ;  Nevada  County 
with  102,903.07  fine  ounces  ($2,127,195),  second;  Amador  County  with 
93,011.27  fine  ounces  ($1,922,714),  third;  Sacramento  County  with 
58,595.57  fine  ounces,  fourth ;  followed  by  Sierra  and  Trinity  counties  in 
fifth  and  sixth  places,  respectively.  It  will  be  noted,  as  in  1926,  Yuba 
County  was  the  largest  gold  producer  with  Nevada,  Amador,  and 
Sacramento  following,  respectively,  in  the  same  order.  The  Yuba  and 
Sacramento  production  came  almost  entirely  from  dredges,  while  that 
from  Nevada  and  Amador  came  mainly  as  lode  gold. 
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GOLD   PRODUCTION    BY   COUNTIES   FOR   1927 

County  Value             County  Value 

Alpine $146  Monterey    $500 

Amador    1,922,714  Napa 7,235 

Butte 143,494  Nevada 2,127,195 

Calaveras 219,217  Placer 97,494 

Del    Norte    384  Plumas 321,016 

El  Dorado 82,254  Riverside    1,492 

Fresno    17,406  Sacramento 1,211,278 

Humboldt 1,729  San   Bernardino 82,225 

Imperial 257  San  Diego 11,490 

Invo 10,109  Shasta    191,900 

Kern    171,100  Sierra   678,873 

Lassen    531  Siskiyou    138,822 

Los   Angeles    2,345  Stanislaus    120,238 

Madera 4,181  Trinity    409,492 

Mariposa    183,805  Tuolumne 40,209 

Mono 3,686  Yuba 3,468,201 


Total $11,671,018 


LEAD 


The  production  of  lead  in  California  in  1927  was  2,748,440  pounds  of 
recovered  metal  valued  at  $173,235  as  against  the  production  of  1926 
of  8,067,873  pounds  valued  at  $645,429.  The  average  price  of  lead  in 
1927  was  6.3  cents  a  pound  against  8.0  cents  in  1926  and  8.7  cents  in 
1925. 

As  in  the  past  the  principal  output  of  lead  was  from  the  lead-silver 
ores  of  Inyo  County. 

Lead  production  by  counties  for  1927 : 

County  Pounds  Value 

Amador    2,491  $157 

Calaveras    4,606  290 

Inyo    2,173,032  136,901 

Los  Angeles 312,645  19,697 

Mono     4,830  304 

Riverside 121,667  7,665 

San  Bernardino 125,692  7,919 

Shasta    1,780  112 

Butte,  Nevada,  Plumas* 1,691  106 

Totals     2,748,440      $173,151 

*  Combined  to  conceal  output  of  a  single  operator  in  each, 

PETROLEUM 

The  crude  petroleum  produced  in  California  for  1927,  amounted  to 
a  total  of  231,195,773  barrels  of  clean  oil,  valued  at  $260,735,491  at 
the  well.  This  total  of  quantity  is  compiled  from  the  monthly  produc- 
tion reports  filed  by  the  operators  with  the  State  Oil  and  Gas  Super- 
visor, to  which  have  been  added  figures  for  the  output  of  a  number  of 
small  operators  in  the  old  Los  Angeles  City  field  not  under  the  jurisdic- 
tion of  the  Supervisor. 

The  question  of  the  value  of  the  crude  oil  yield  at  the  well  is  a  diffi- 
cult one  to  settle  with  exactitude,  principally  because  a  large  part  of 
the  output  is  not  sold  until  after  refined.  The  large  refiners  are  also 
large  producers  of  crude  oil  which  they  send  direct  from  the  well  to 
the  refinery,  hence  much  of  the  crude  oil  is  not  sold  as  such.  The 
value  used  in  the  statistical  reports  of  the  Division  of  Mines  and  Mining 
since  1914  has  been  derived  from  the  average  of  actual  sales  of  crude 
oil  of  all  grades  in  each  field  of  the  state,  and  the  averages  applied  to 
the  total  yield  of  the  respective  fields.  This  we  feel  is  a  safer  measure 
of  commercial  values  than  market  quotations,  because  quotations  do 
not  always  mean  sales.  This  is  particularly  true  on  a  rising  or  a  falling 
market. 

6 — 61270 
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The  following  table  gives  the  production  and  value  by  counties  for 
1927,  compared  with  the  1926  figures: 

1926  1927 

County                                                    Barrels  Value               Barrels  Value 

Fresno     7,340,102  $5,982,183          7.202,285  $5,977,176 

Kern    54,549,646  78,987,887        51,570,412  58,738,699 

Los   Angeles    105,826,337  174,084,324     103,625,615  114,583,011 

Orange    37,989,349  59,225,395        46,593,842  56,238,767 

San   Luis    Obispo 27,982  22,102                16,709  12,531 

Santa  Barbara 1,925,204  1,526,587          2,173,887  1,630,415 

Santa  Clara "*  11,994  14,212 

Ventura    16,994,275  25,695,344        19,996,841  23,536,282 

Kings,       San      Bernardino,       San 

Mateo,   Santa  Clara,   Sonoma__        "20,386  22,795 
Kings,      San      Bernardino,      San 

Mateo,   Sonoma "4,188  4,398 

Totals 224,673,281      $345,546,677      231,195,773      $260,735,491 

"  Combined  to  conceal  output  of  a  single  operator  in  each. 

OIL  IN  'storage' 

Field,  refinery,  pipe-line  and  tank-farm  stock  of  crude  and  refinery 
products  in  the  Pacific  Coast  territory  totals  137,395,067  barrels^, 
December  31,  1927,  compared  with  145,612,176  barrels  on  December  31, 
1926.    The  total  decrease  in  stock  for  the  year  was  8,217,109. 

stock  Dec.  SI,  1927  Dec.  SI,  1926 
Heavy  crude,   heavier   than   20°    A.    P.   I.,    including  all 

grades  of  fuel 93,013,061  88,707,499 

Refinable  crude  20°  A.  P.  I.  and  lighter 20,268,569  30,835,057 

Gasoline    12,725,841  11,673,563 

Naptha   distillates    1,901,279  3,832,042 

All  other  stocks 9,486,317  10,564,015 

Totals  of  all  stock 137,395,067  145,612,176 

1  Standard  Oil  Bulletin,  February,  1928,  p.  11. 


PROVED  OIL  LAND 

The  total  proved  oil  land  of  the  state  is  125,131  acres,  an  increase 
during  1927  of  3,696  acres.  Of  this  amount  23,927  acres,  being  owned 
by  Federal,  State  and  City  governments,  or  for  other  reasons,  is  not 
assessable  for  the  support  of  the  Department  of  Petroleum  and  Gas  of 
the  Division  of  Mines  and  Mining.  The  acreage  in  1927  was  distributed 
by  counties  as  follows: 

Numder 
County  Land         of  wells 

Fresno     14,665  985 

Kern 80,075  5,574 

Los  Angeles 10,794  3,311 

Orange    6,797  1,422 

San  Luis  Obispo 308  18 

Santa    Barbara    7,474  329 

Santa  Clara 80  4 

Ventura    4,938  699 

Kings,  San  Bernardino  and  Sonoma 3 

Totals    125,131  12,345 

PLATINUM 

In  California  the  platinum  group  metals  are  obtained  as  a  by- 
product from  placer  operations  for  gold.  The  major  portion  of  it 
comes  from  the  dredges  working  in  Butte,  Sacramento,  Stanislaus  and 
Shasta  counties,  with  a  small  amount  coming  from  the  hydraulic  and 
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surface-sluicing  mines  of  Del  Norte,  Humboldt,  Siskiyou,  and  Trinity 
counties. 

The  production  of  platinum  metals  in  California  for  1927  totaled 
183  ounces,  crude,  containing  139  fine  ounces,  valued  at  $10,757,  com- 
pared with  the  1926  figures  of  322  fine  ounces  and  $32,005.  Of  this 
amount  102  fine  ounces  or  73%  came  from  the  gold  dredges.  In  addi- 
tion to  the  above  metal  there  was  some  platinum  mined  but  not  sold 
in  1927  in  Butte,  Trinity  and  Yuba  counties. 

Of  the  above  183  fine  ounces,  at  least  37  fine  ounces  were  iridium, 
osmium,  palladium  and  ruthenium.  Most  of  the  platinum  refiners  pay 
for  the  osmiridium  on  the  basis  of  its  iridium  content.  Crude  'plati- 
num' is  really  a  mixture  of  the  metals  of  that  group,  and  carries  vary- 
ing percentages  of  platinum,  iridium,  osmiridium  or  iridosmine,  with 
occasionally  some  ruthenium  and  palladium.  In  addition  to  the  above- 
noted  production,  there  is  usually  some  platinum  recovered  as  a  by-prod- 
uct in  the  gold  refinery  of  the  mint,  but  which  can  not  be  assigned  to 
the  territory  of  its  origin  for  lack  of  knowing  to  which  lots  of  gold  it 
belongs.  Some  platinum  and  palladium  are  also  recovered  in  the 
electrolytic  refining  of  blister  copper. 

For  1926,  the  distribution  by  counties  of  California's  platinum 
yield  was  as  follows: 

County                                                                                                           Fine  ounces  Value 

Butte  a   7  $499 

Shasta  a   26  2,505 

Siskiyou     9  690 

Del  Norte,  Humboldt,  Sacramento''  Stanislaus^  and  Trinity* 97  7,057 

Totals 139  $10,751 

*  Combined  to  conceal  output  of  a  single  operator  in  each. 
^Includes  iridium  and  osmium. 
^  Includes  iridium,  osmium,  palladium  and  ruthenium. 

QUICKSILVER 

The  production  of  quicksilver  for  1927  in  California  was  6488  flasks 
(of  75  pounds,  avoirdupois)  valued  at  $714,418.  This  was  an  increase 
in  both  quantity  and  value  over  the  1926  figure  of  5892  flasks,  valued  at 
$516,382.  This  production  came  from  Lake,  Monterey,  Napa,  Orange, 
San  Benito,  San  Luis  Obispo  and  Sonoma  counties,  the  largest  produc- 
tion coming  from  San  Benito,  with  Napa  in  second  place. 

The  average  price  for  quicksilver  in  1927  was  $117.25  for  76  pounds 
flask  at  San  Francisco  or  $115.71  for  75  pounds  against  $87.64  per 
75-pound  flask  in  1926. 

SILVER 

Except  for  the  early-day  production  from  the  silver  mines  of  the 
Calico  district  and  the  more  recent  production  from  those  of  the  Rands- 
burg  area,  both  of  which  are  in  San  Bernardino  County,  the  recovery 
of  silver  in  California  has  been  largely  as  a  by-product  from  its  asso- 
ciation with  copper,  lead,  zinc,  and  gold  ores. 

The  1927  silver  production  of  California  totaled  1,620,242  fine  ounces 
valued  at  $918,677,  compared  with  2,022,460  ounces  valued  at  $1,262,015 
in  1926.  Of  the  1927  yield,  20,903  ounces  valued  at  $11,852  came  from 
placers.  The  average  price  of  domestic  silver  during  1927  was  56.7 
cents  per  ounce  in  New  York  against  62.4  cents  in  1926. 
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The  distribution  of  the  1927  silver  yield,  by  counties,  was  as  follows : 

SILVER    PRODUCTION     BY    COUNTIES 

County                                                                                                      Fine  ounces  Value 

Alpine     105  $60 

Amador    19,963  11,319 

Butte    655  371 

Calaveras    7,023  3,982 

Del   Norte   2  1 

El  Dorado 675  383 

Fresno    136  77 

Humboldt    25  14 

Imperial     5  3 

Inyo    83,570  47,384 

Kern 15,753  8,932 

Lassen    16  9 

Los  Angeles 26,135  14,819 

Madera     67  38 

Mariposa   2,427  1,376 

Mono     38,487  21,822 

Monterey 4  2 

Napa     99,532  56,435 

Nevada    48,644  27,581 

Placer     776  440 

Plumas     315,887  179,108 

Riverside 3,385  1,919 

Sacramento     2,596  1,472 

San  Bernardino 788,580  447,125 

San  Diego 162  92 

Shasta    123,917  70,261 

Sierra 5,909  3,350 

Siskiyou 1,033  586 

Stanislaus    608  345 

Trinity 21,739  12,326 

Tuolumne    533  302 

Yuba     11,893  6,743 

Totals     1,620,242        $918,677 

ZINC 

The  recoverable  zinc  mined  in  California  in  1927  amounted  to 
8,625,004  pounds  valued  at  $552,000,  compared  with  20,447,559  pounds 
and  $1,533,568  in  1926.  The  production  came  from  Shasta,  Los  Angeles 
(Santa  Catalina  Island),  and  Riverside  counties,  and  was  shipped  in 
the  form  of  concentrates  and  sinter  to  Belgium,  though  a  small  amount 
is  used  in  the  manufacture  of  oxide. 

The  average  price  per  pound  quoted  for  the  metal  in  1927,  was  6.4 
cents  as  against  7.5  cents  in  1926. 

MUSEUM. 

The  Museum  of  the  State  Mining  Bureau  possesses  an  exceptionally 
fine  collection  of  rocks  and  minerals  of  both  economic  and  academic 
value.  It  ranks  among  the  first  five  of  such  collections  in  North 
America ;  and  contains  not  only  specimens  of  most  of  the  known 
minerals  found  in  California,  but  much  valuable  and  interesting 
material  from  other  states  and  foreign  countries  as  well. 

Mineral  specimens  suitable  for  exhibit  purposes  are  solicited,  and 
their  donation  will  be  appreciated  by  the  State  Mining  Bureau  as 
well  as  by  those  who  utilize  the  facilities  of  the  collection. 

The  exhibit  is  daily  visited  by  engineers,  students,  business  men, 
and  prospectors  as  well  as  tourists  and  mere  sightseers.  Besides  its 
practical  use  in  the  economic  development  of  California's  mineral 
resources,  the  collection  is  a  most  valuable  educational  asset  to  the 
state  and  to  San  Francisco. 
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LABORATORY 

Frank  Sanborn^  Mineral  Technologist 

The  demand  for  caesium  and  beryllium  appears  to  be  greater  than 
the  present  supply.  The  main  source  of  caesium  is  the  mineral  poUu- 
cite,  while  beryl  is  the  chief  ore  of  beryllium. 

PoUucite  has  been  found  at  Mesa  Grande,  San  Diego  County.  It  is 
quite  possible  that  this  mineral  occurs  in  other  sections  of  the  state, 
but  has  not  been  identified  on  account  of  its  close  resemblance  to  quartz. 
PoUucite  resembles  quartz,  but  the  fact  that  it  is  decomposed  by  hydro- 
chloric acid  aids  as  a  field  test  to  distinguish  it  from  quartz. 

Caesium  is  a  silver-white,  soft,  ductile  metal.  It  oxidizes  in  the  air 
with  the  production  of  light  and  heat,  and  decomposes  violently  in 
water  at  ordinary  temperatures.  Compounds  of  caesium  have  been 
until  recently  used  chiefly  in  chemistry,  but  its  use  has  now  been 
extended  to  radio,  and  therefore  the  increased  demand. 

Beryl  has  been  found  in  a  number  of  different  localities  in  California, 
but  the  greatest  amount  so  far  known  occurs  in  feldspathic  pegmatite 
veins  in  Riverside  and  San  Diego  counties.  It  has  also  been  reported 
from  San  Bernardino  and  other  counties.  Pegmatites  of  these  districts 
may  yield  pollucite,  and  prospectors  should  look  for  this  mineral. 

Approximately  thirty  samples  per  day  are  received  and  determined 
at  this  laboratory,  proving  that  the  public  is  showing  a  live  and  increas- 
ing desire  to  find  commercial  deposits  of  nonmetals  as  well  as  metallic 
deposits. 
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LIBRARY 

E.  A.  Lowe,  Librarian. 

In  addition  to  the  numerous  standard  works,  authoritative  informa- 
tion on  many  phases  of  the  mining  and  mineral  industry  is  constantly 
being  issued  in  the  form  of  reports  and  bulletins  by  various  govern- 
ment agencies. 

The  library  of  the  Division  of  ]\Iines  and  Alining  contains  some  five 
thousand  selected  volumes  on  mines,  mining  and  allied  subjects,  and  it 
is  also  a  repository  for  reports  and  bulletins  of  the  technical  depart- 
ments of  federal  and  state  governments  and  of  educational  institutions, 
both  domestic  and  foreign. 

It  is  not  the  dearth  of  the  latter  publications,  but  rather  a  lack  of 
knowledge  of  just  what  has  been  published  and  where  the  reports  may 
be  consulted  or  obtained,  that  embarrasses  the  ordinary  person  seeking 
specific  information. 

To  assist  in  making  the  public  acquainted  with  this  valuable  source 
of  current  technical  information,  Mining  in  California  contains  under 
this  heading  a  list  of  all  books  and  official  reports  and  bulletins 
received,  with  names  of  publishers  or  issuing  departments. 

Files  of  all  the  leading  technical  journals  will  be  found  in  the 
library,  and  county  and  state  maps,  topographical  sheets  and  geological 
folios.  Current  copies  of  local  newspapers  published  in  the  mining 
centers  of  the  state  are  available  for  reference. 

The  library  and  reading  room  are  open  to  the  public  during  the  usual 
office  hours,  when  the  librarian  may  be  freely  called  upon  for  all  neces- 
sary assistance. 

OFFICIAL   PUBLICATIONS   RECEIVED 
Governmental 

U.  S.  Geological  Survey  : 
Professional  Papers : 

150-F — Notes   on   Pleistocene    Faunas   from   Maryland   and   Virginia   and 
Pliocene   and    Pleistocene    Faunas   from    North    Carolina.      By 
Wendell  C.  Mansfield. 
150-E — The   Pocono  Fauna  of  the  Board  Top  Coal  Field,   Pennsylvania. 

By  George  H.   Girty. 
150-D — Sedimentary  Rocks  of  the  San  Rafael  Swell  and  Some  Adjacent 
Areas    in    Eastern    Utah.      By    James    Gilluly    and    John    B. 
Reeside,  Jr. 
142-E — The  Molluscan  Fauna  of  the  Alum  Bluff  Group  of  Florida.     By 
Julia   Gardner. 
Bulletins : 

806      — Bibliography  of  North  American  Geology  for  1925  and  1926.     By 

John  M.  Nickles. 
793      — Economic   Geology   of   the  Castlegate,   Wellington   and    Sunnyside 

Quadrangles,  Carbon  County,  Utah.     By  Frank  R.  Clark. 

795  — Contributions    to    Economic    Geology,    Part    I — Metals    and    Non- 

metals  except  Fuels.     By  G.  F.  Loughlin  and  G.  R.  Mansfield. 

796  — Contributions  to  Economic  Geology,  Part  II — Mineral  Fuels. 
796-B — Geology  and  Oil  Prospects  of  Northeastern  Colorado.     By  Kirtley 

F.  Mather,  James  Gilluly  and  Ralph  G.  Lusk. 
788-F — Topographic  Instructions  of  the  United  States  Geological  Survey. 

By  T.  P.  Pendleton. 
768-JJ---Topographic  Instructions  of  the  United  States  Geological  Survey. 

By  W.  M.  Beaman. 
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Water  Supply  Papers: 

59G-G — Chemical  Character  of  Waters  of  Florida.     By  W.  D.  Collins  and 

C.   S.   Howard. 
577      — Plants  as  Indicators  of  Ground  Water.    By  Oscar  Edward  Meinzer. 
579      — Power  Capacity  and  Production  in  the  United  States.     By  C.  R. 

Daugherty,  A.  H.  Horton,  and  R.  W.  Davenport. 
573      —Surface  Water  Supply  of  the  United  States.     1923,  Part  XII— 

North  Pacific  Slope  Drainage  Basins.     B.  Snake  River  Basin. 
587      —Surface   Water   Supply   of  the  United   States,   1924,   Part  VII— 

Lower  Mississippi  River  Basin. 
585      —Surface  Water  Supply  of  the  United  States,  1924,  Part  V—  Hud- 
son Bay  and  Upper  Mississippi  River  Basins. 
582      — South  Atlantic  Slope  and  Eastern  Gulf  of  Mexico  Basins. 
576      — The  Ground-Water  Resources  of  Mississippi. 
571      — Pacific  Slope  Basins  in  California. 
Hawaiian   Volcano   Observatory :      Monthly   Bulletin   of   the,    Vol.   XV,    Nos. 
2,  3,  4,  5,  6,  7,  8,  9. 
U.  S.  Bureau  of  Mines: 
Technical  Papers : 

424      — Thermodynamic  Properties  of  Oxygen  and  Nitrogen.     By  Russell 

W.  Millar  and  John  D.  Sullivan. 
411      — Analyses  of  Oklahoma  Coals.     By  C.  L.  Cooper. 
416      — Analyses  of  Arkansas  Coals.     By  George  C.  Branner. 
421      — State   Laws  Relating  to   Coal-Mine  Timbering.     By  J.   W.   Paul 

and  J.  N.  Geyer. 
418      — Electric-Furnace  Cast  Iron.     By  C.  W.  Williams  and  C.  E.  Sims. 
429      — Permissible    Single-Shot    Blasting    Units.      By    L.    C.    Ilsley    and 

A.  B.  Hooker. 
414      — Methods  of  Dealing  with  Paraffin  Troubles  Encountered  in  Pro- 
ducing Crude  Oil.     By  C.  E.  Reistle,  Jr. 
433      — Experiments    in     Underground     Communication     Through    Earth 

Strata.     By  L.  C.  Ilsley,  H.  B.  Freeman  and  D.  H.  Zellers. 
427      — Propagation  of  Flame  in  Mixtures  of  Natural  Gas  and  Air.     By 
H.  F.  Coward  and  H.  P.  Greenwald. 
Bulletins  : 

279      — Limits  of  Inflammability  of  Gases  and  Vapors.     By  H.  F.  Coward 

and  G.  W.  Jones. 
291      — Tabulated   Analyses   of   Representative   Crude   Petroleums   of   the 
United  States.     By  N.  A.  C.  Smith  and  E.  C.  Lane. 

Miners'  Circulars  : 

30  — Use  of  the  Miners'  Self-Rescuer.     By  S.  H.  Katz  and  J.  J.  Forbes. 

31  — Questions   and    Answers    on    Timbering   Bituminous   Coal    Mines. 

By  J.  W.  Paul. 
Mineral  Resources  of  the  United  States : 

Cement  in  1926. 
Sand  and  Gravel  in  1926. 
Lead  in  1926. 

Gold,  Silver,  Copper,  Lead  and  Zinc  in  California  and  Oregon  in  1926. 
Secondary  Metals  in  1926. 
Sulphur  and  Pyrites  in  1926. 

Gold,  Silver,  Copper,  Lead  and  Zinc  in  Montana  in  1926. 
Gold,  Silver,  Copper,  Lead  and  Zinc  in  Idaho  and  Washington  in  1926. 
Petroleum  in  1926. 

Part  I,   Metals.     Part  II,   Nonmetals. 

Statistical  Summary  of  the  California  Petroleum   Industry,  1927. 
List  and  Index  of  Bureau  of  Mines  Reports  of  Investigations  and  Informa- 
tion Circulars. 

Reports  of  Investigations : 

2859 — Portable  Electric  Cap  Lamps  in  Alabama.     By  Frank  E.  Cash. 

(Reviews  progress  made  in  Alabama  in  the  introduction  of  per- 
missible portable  electric  cap  lamps,  recommended  by  Bureau  of  Mines 
as  safest  type  for  use  in  mines.  Gives  list  of  lamps  used,  with  descrip- 
tions and  suggestions  regarding  use  and  maintenance.) 
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2860 — Flotation   of   Low-Grade   Phosphate   Ores.      By   H.   M.    Lawrence   and 
F.  D.  DeVaney. 
(Present  results  so  far  attained  in  use  of  flotation  process  to  obtain 
higher   recoveries   of  phosphate   rock   than   are   now    being   achieved   in 
Florida  district.) 
2861 — Seventeenth    Semi-Annual    ]\Iotor   Gasoline    Survey.      By    E.    C.    Lane, 
Peter  Grandone  and  D.  B.  Taliaferro,  Jr. 
(Summarizes  characteristics  of  representative  motor  gasoline  samples 
collected   in   eleven   cities,   thus   affording   information    as   to   nature   of 
motor  gasolines  being  used  throughout  the  United  States.) 
2862 — A  Rapid  Corrosion  Test  for  Gasoline.    By  H.  P.  Rue. 

(Gives  details  of  a  mercury  corrosion  test  which  offers  possibilities 
in  the  proper  control  of  gasoline  treating  plants.) 
2863 — Explosibility   of  Sulphide  Dusts  in   Metal   Mines.     By   E.  D.   Gardner 
and   Edmund   Stein. 
(Gives  results  of  a  study  of  a  high  sulphur  ore  from  a  metal  mine 
in  which  a  serious  accident  had  occurred  due  to  an  explosion  and  burn- 
ing of  sulphide  dust.     Points  out  that  massive  sulphides  occurring  in 
metal  mines  are  inflammable  and  furnish  the  fuel  for  many  mine  fires.) 
2864 — Official    Changes    in    the    Active    List    of    Pennissible    Explosives    for 
March,  1028. 
(Supplements   latest   complete   active   list   of   permissible   explosives, 
published  in  July,  1927,  as  Serial  2818.) 
2865 — Rock-Strata  Gases  in  the  Cripple  Creek  District  and  Their  Effect  on 
Mining.     By  PI  H.  Denny,  K.  L.  Marshall,  and  A.  C.  Fieldner. 
(Gives  results  of  study  of  gases  which  have  caused  numerous  fatal- 
ities in  this  district,  and  recommends  remedial  measures.) 
286() — A   Comparison    of  the   Results   Obtained    With    the   Oxygen-Bomb   and 
Carius  Methods  in  Determining  Sulphur  in  the  Heavier  Petroleum 
Oils.     By  John  M.  Devine  and  F.  W.  Lane. 
(Summarizes    tests    which    indicate    that    the    simpler    oxygen-bomb 
method   of  determining   sulphur  in   petroleum   is   entirely   adequate  for 
routine  laboratory  work  and  also  for  research  purposes  unless  results 
of  the  highest  accuracy  are  essential.) 
2867 — Titanium  in  Bauxite  Ores  and  Sludges.     By  Will  II.  Coghill. 

(Contains   data   obtained   in   study   of  waste   sludge  containing   over 
75,000  pounds  of  titanium  dioxide  discharged  daily  at  a  bauxite  lixivia- 
tion  plant,  and  discusses  titanium  content  of  various  bauxite  ores.) 
2868 — Insulated  Mine-Car  Couplings.     By  F.  E.  Cash  and  C.  W.  Owings. 

(Describes  four   types   of   insulated   mine  car  couplings   devised   for 
the  prevention   of  accidents  in  electric  haulage   of  explosives  in  mines 
due  to  electric  current  passing  from  the  locomotive  through  the  couplings 
to  the  cars.) 
2869 — The  Production  of  High-Alumina   Slags  in  the  Blast  Furnace  for  the 
Manufacture  of  Alumina  Cement.     By  T.  L.  Joseph. 
(Discusses  economic  possibilities  of  production  of  high-alumina  slags 
for  manufacture  of  alumina  cement  through  operation  of  blast  furnace 
on  a  charge  of  bauxite,  limestone  and  iron  ore.) 
2870 — The  Occurrence  of  Jarosite  Minerals  in  Oxidized  Lead  Ores  as  a  Factor 
in  Metal  Losses.     By  R.  E.  Head  and  Virgil  Miller. 
(Points  out  that  the  occurrence  of  jarosite  minerals  in  oxidized  lead 
ores,   often  overlooked  by  metallurgists,  is  responsible  for  large  losses 
in  treatment  of  these  ores,  and  suggests  modified  methods  of  treatment.) 
2871 — Flue  Dusts  from  Copper  Smelters  of  the  Southwest :  Composition  and 
Methods  of  Treatment.     By  William  A.  Sloan. 
(Discusses    proposed    hydrometallurgical    processes    for    recovery    of 
valuable    metallic    flue    dusts    in    substitution    for    present    practice    of 
returning  dusts  to  smelting  furnaces  for  retreatment.) 
2872 — The  Use  of  Brattice  Cloth  in   Coal   Mines.     By   George   S.   Rice  and 
C.  W.  Owings. 
(Contains  information  in  regard  to  nature,  cost,  use  and  deterioration 
of  brattice  cloth,  used  in  large  quantities  in  ventilation  of  coal  mines.) 
2873" — Notes  on  Extraction  and  Recovery  of  Radium,  Vanadium,  and  Uranium 
from  Carnotite.     By  H.  A.  Doemer. 
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(Gives    details    of    a    modified    nitric    acid    method    for    recovery    of 
radium  now   discarded  in   carnotite  tailings   from  which   the  vanadium 
has  been  extracted.) 
2874 — Milling  Baboquivari  Ores.     By  Edmund  S.  Leaver  and  Jesse  A.  Woolf. 
(Outlines  suggested  method  for  cyanide  extraction  of  silver  and  gold 
content  of  metallurgically  difficult  ores  in  Baboquivari,  Arizona,  mining 
district.) 
2875 — Accident — Severity  Rates  for  Certain  Mines  and  Quarries  in  1927.     By 
W.  W.  Adams. 
(Gives  detailed  results  of  a  nation-wide  safety  contest  in  which  more 
than  250  mines  and  quarries  participated. 
2876 — Use  of  the  Acetylene  Tetrachloride  Method  of  Porosity  Determination 
in  Petroleum  Engineering  Field  Studies.     By  Chase  E.  Sutton. 
(Gives  results  of  tests  made  in  Texhoma-Gose  oil  pool,  Texas,  of  a 
method    which    has    various    advantages    for    determining    the    average 
porosity  of  oil  sands,  essential  to  an  engineering  study  of  underground 
conditions.) 
2877 — Flotation  of  Fluorspar  Ores  for  Acid  Spar.     By  Will  H.  Coghill  and 
O.   W.   Greeman. 

(Outlines  suggested  method  for  flotation  of  fluorspar  ores  as  a  means 
of  making  more  acid  spar  available,   thus   giving  a  better  balance  to 
markets  in  which  gravel  spar  greatly  predominates.) 
2878 — Copper  Milling  Research  in  Michigan.     By  A.  W.  Fahrenwald. 

(Contains  details  of  flotation  tests  of  Michigan  native  copper  ores, 
which  promise  increased  recovery  of  copper  with  a  substantial  reduction 
in  production  costs.) 

Information   Circulars : 

6062 — Natural-Gasoline  Plants  in  the  United  States.     By  G.  R.  Hopkins  and 
E.   M.   Seeley. 
(Gives  results  of  statistical  survey  of  natural-gasoline  plants  operat- 
ing as  of  January  1,  1928.     Contains  list  of  such  plants,  arranged  by 
states,  with  data  as  to  type  and  daily  capacity.) 
6063 — Mine  Rescue  Organization  in  the  Coeur  d'Alene  Mining  District,  Idaho. 
By  W.  J.  Fene  and  Hugh  McDermott. 
(Describes  housing  facilities,  equipment  and  rescue  training  program 
of  one  of  the  most  complete  mine-rescue  organizations  in  the  United 
States.) 
6064 — Accident-Prevention    Work    of    the    Midwest    Refining    Company.      By 
E.   H.  Denny. 
(Outlines  accident  prevention  methods  employed  by  a  large  oil  refin- 
ing company  which  has  been  notably  successful  in  its  safety  endeavors.) 
6065 — Petroleum  Refineries  in  the  United  States,  January  1,  1928.     By  G.  R. 
Hopkins. 
(Gives  results  of  statistical  survey  of  petroleum  refineries  operating 
in  the  United  States  as  of  January  1,  1928.     Contains  complete  list  of 
refineries,  with  data  as  to  daily  capacity,  type  of  plant,   and  railroad 
connections.) 
6066 — Form  of  Report  for  Underground  Accidents,     By  E.  D.  Gardner  and 
D.  J.   Parker. 
(Presents   suggested  detailed  outline  for  accident   report  to  general 
manager  of  mine,  which  it  is  thought  should  be  of  value  in  the  study 
of  mine  accidents  and  their  prevention.) 
6067— Touch  Paper.     By  D.  J.  Parker. 

(Describes  method  of  blasting  in  coal  mines  by  use  of  the  so-called 
"touch  paper,"  points  out  the  hazards  of  the  practice,  and  recommends 
substitution  of  other  methods.) 
6068 — Development  and  Safety  of  the  Storage-Battery  Locomotive.     By  L.  C. 
Usley. 
(Reviews  development  of  the  storage-battery  locomotive  used  in  coal- 
mining  operations,    and   stresses   advisability   of  using  in   gassy   mines 
only  such  locomotives  as  have  been  approved  by  Bureau  of  Mines  as 
"permissible." 
6069— The  Mining  of  Gilsonite  in  Utah.     By  W.  J.  Fene. 

(Describes  methods  used  in  mining  of  this  asphaltic  material,  and 
contains  historical  account  of  development  of  this  industry.) 
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6070 — Hazards  in  Connection  with  Concentrated  Coal  Mining.     By  D.  Har- 
rington. 
(Summarizes  hazards  involved  in  mining  of  coal  by  modern  mechan- 
ical mining  systems  and  gives  recommendations  as  to  safe  operation  in 
such  concentrated  systems  of  mining.) 
6071— Exports  of  Mineral  Oils  from  Gulf  Coast  Ports  in  1927.     By  Arthur 
H.  Redfield. 
(Statistical  summary  of  exports  of  gasoline,   kerosene,   fuel   oil  and 
gas  oil.  with  tabulation  showing  to  which  countries  these  materials  were 
shipped.) 
6072 — Russian    Papers    on    Measurements    of    Terrestrial    Radioactivity.      By 
L,  N.  Bogoiavlensky,  A.  A,   Lomakin,   and  A.  Cherepenikov,  with 
a  supplementary  chapter  on  Radioactive  Substances  and  Methods 
for  Locating  Them.     By  F.  W.  Lee. 
(Translations   of   papers   by    various   Russian    authors   dealing   with 
the  use  of  radioactive  indications  for  determining  the  location  of  under- 
ground mineral  deposits.      Includes  brief  bibliography  on   radioactivity 
and  its  application  to  geophysical  prospecting  for  minerals.) 
6073 — Fires  and  Fire  Prevention  in  Lake  Superior  Mines.     By  F.  C.  Gregory. 
(A  review  of  the  mine  fire  record  of  the  Lake  Superior  metal  mining 
district,  with  information  as  to  costs  of  fires,  fire  prevention  results  and 
fire  fighting  methods.) 

U.  S.  National  Museum : 

Zeolites  from  Ritter  Hot  Springs,  Grant  County,  Oregon.     By  D.  F.  Hewett, 
Earl  B.  Shannon  and  Forest  A.  Gonyer. 

Concerning  the  Origin  of  the  Metal  in  Meteorites.    By  Geo.  P.  Merrill. 
Colorado  Bureau  of  Mines :     Annual  Report  for  the  Year  1927. 
Connecticut  State  Geological  and  Natural  History  Survey  :     Bulletin  No.  42 — The 

Algae  of  Connecticut.     By  Clarence  John  Hylander,  Ph.  D. 

Idaho  Bureau  of  Mines  and  Geology  : 

Pamphlet  No.  26 — Geology  and  Ore  Deposits  of  Rocky  Bar  Quadrangle.     By 

S.  M.  Ballard. 
Pamphlet  No.  27 — Geology  and  Ore  Deposits  of  the  Birch  Creek  District,  Idaho. 

By  P.  J.  Shenon. 

Idaho  Inspector  of  Mines : 

Twenty-ninth  Annual  Report  on  the  Mining  Industry  of  Idaho  for  the  Year  1927. 

Illinois  Geological  Survey : 

Bulletin  53 — Geology  and  Economic  Resources  of  the  St.  Peter  Sandstone  of 

Illinois.     By  J.  E.  Lamar. 
Bulletin  54 — Oil  and  Gas  East-Central  Illinois.     By  L.  A.  Mylius. 
Report  of   Investigations   No.   15 — Preliminary   Report   on   the  Fullers   Earth 

Deposits  of  Pulaski  County.     By  J.  E.  Lamar. 
Report    of   Investigations    No.    16— The    Oil   and   Gas   Resources  of   the   Ava- 

(^ampbell  Hill  Area.     By  Towner  B.  Root. 

Iowa  Geological  Survey  : 

Annual  Report  of,  1925-1926,  Vol.  XXXII. 

Kentucky  Geological  Survey : 

Series  VI — Ancient  Life  in  Kentucky.     By  William  Snyder  Webb  and  William 

Delbery  Funkhouser. 
Early  Carbonic  Deformation  in  Western  Kentucky.     By  Willard  R.  Jillson. 

Mississippi    Geological    Survey : 

Bulletin  21 — Recent   Oil    and    Gas   Prospecting   in    Mississippi   With    a    Brief 

Study  of  Subsurface  Geology.     By  Ralph  E.  Grim. 

Bulletin  22 — Preliminary   Report   on   Bentonite   in   Mississippi.     By   Ralph  E. 

Grim. 

Nebraska  Geological  Survey : 

Bulletin  II,  Second  Series — The  Fusulinidae  of  the  Pennsylvanian   System  in 
Nebraska.     By  Carl  O.  Dunbar  and  G.  E.  Condra. 
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Ohio  Geological  Survey : 

Fourth  Series  Bulletin  33 — Mineral  Industries  of  Ohio.  By  J.  A.  Bownocker 
and  W.  Stout. 

Oklahoma  Geological  Survey : 

Bulletin  44 — Age  Relation  of  the  Carboniferous  Rocks  of  the  Ouachita  Moun- 
tains of  Oklahoma  and  Arkansas.    By  Hugh  D.  Miser  and  C.  W.  Honess. 

Bulletin  12 — Preliminary  Report  on  the  Geology  of  the  Arbuckle  and  Wichita 
Mountains  in  Indian  Territory  and  Oklahoma.     By  J.  A.  Taff. 

Oklahoma  Geological  Survey  : 

Circular    No.    15 — Physical    Characteristics    of    the   Arbuckle   Limestone.      By 

Charles  E.  Decker  and  Clifford  A.  Merritt. 
Circular  No.  16 — Oklahoma,  the  Geologists'  Laboratory.     By  Chas.  N.  Gould. 

Pennsylvania  Topographic  and  Geological  Survey : 

Bulletins : 

94 — High  Spots  in  Pennsylvania.     By  George  H.  Ashley. 

M6,    Part   III — Coal   Resources — Bituminous   Coal    Fields   of   Pennsylvania. 

By  John  F.  Reese  and  James  D.  Sisler. 
MIO — Fire  Clays  of  Pennsylvania.     By  J.  B.  Shaw. 
Mil — Molding    Sands    of    Pennsylvania.      By    R.    W.    Stone    and    American 

Foundrymen's  Association. 

Virginia  Geological   Survey  : 

Bulletins : 

28 — Fenstern  in  the  Cumberland  Overthrust  Block  in  Southwestern  Virginia. 

By  Charles  Butts. 
29 — The  Geology  of  the  Virginia  Triassic.    By  Joseph  K.  Roberts. 

West  Virginia  Geological  Survey : 

Bulletin  3— The  Cheat  Mountain  Coal  Field  of  Randolph  County,  West  Vir- 
ginia.    By  David  B.  Reger. 

County  Reports,  1927 — Hampshire  and  Hardy  counties. 

County  Reports,  1914 — Kanawha  County. 
Alberta  Scientific  and  Industrial  Research  Council :     Eighth  Annual  Report  of 

the,  1927. 
Argentina,   Ministerio  de  Agricultura   de  la :   Publicacion  No.  35 — Datos  Hidro- 

logicos  del  Desierto  de  Atacama.     Por  Luciano  R.  Catalano. 
Publicacion  No.  36 — Estatdistica  de  Petroleo  de  la  Republica  Argentina  durante 

el  ano  1927. 
Australian  Museum :     Records  of  the,  Vol.  XVI,  No.  5,  No.  6. 
Canada  Department  of  Mines,  Mines  Branch :  Silica  in  Canada,  Its  Occurrence, 

Exploitation  and  Uses,  Part  II,  Western  Canada.    By  L.  Heber  Cole. 
Great  Britain  Department  of  Scientific  and  Industrial  Research  : 

Memoirs  of  the  Geological  Survey,  England.  The  Geology  of  the  Country  near 
Hastings  and  Dungeness.     By  H.  J.  Osborne  White. 

Wells  and  Springs  of  Somerset.     By  L.  Richardson. 

Summary  of  Progress  of  the  Geological  Survey  of  Great  Britain  and  the 
Museum  of  Practical  Geology  for  the  Year  1927.     Part  I. 

The  Geology  of  the  Country  Around  Woodbridge,  Felixstowe  and  Orford. 
Holland  Leidsche  Geologische  Mededeelingen,  Deel  II — Aflevering  4. 
Italian-Ministero    Delia    Economia    Nazionale,    Rome :      Relazione    sul    Servizio 
Minererio  nel   1926. 

Japan  Geological  Institute : 

Some  Carboniferous  Fossils  Collected  in  Manchuria  and  Korea.     By  Y.  Ozawa. 
The  Ikuno-Akenobe  Metallogenetic  Province.     By  T.  Kato. 
Ordovician  Fossils  from  Korea  and  South  Manchuria.     By  T.  Kobayashi. 
The  Optical  Analysis  of  Volcanic  Rocks  as  a  Means  of  Studying  Their  Genetical 
Relationship.     By   S.  Tsuboi. 

Mexico,  Instituto  Geologico  de : 

Boletin  Num.  47 — Cefalopodos  del  Jurasico  Medio  de  Oaxaca  y  Guerrero. 
Mexico  Secretaria  de  Industria,  Comercio  y  Travajo  : 
Boletin  del  Petroleo,  Vol.  XXV,  Num.  1,  Num.  2,  Num.  3. 
Boletin  Minero,  Tomo  XXV,  Num.  3,  Num.  5. 
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New  Zealand   Geological   Survey  Branch : 
Bulletins : 

31 — The  Geology  of  the  Tongaporutu-Ohura  Subdivision,  Taranaki  Division. 

By  L.  I.  Grange. 
32 — iMinerals  and  Mineral  Substances  of  New  Zealand.     By  P.  G.  Morgan. 
Nova  Scotia  Department  of  Public  Works  and  Mines : 
Report  on  the  Mines,  1927,  Part  I,  Part  II. 

Nova  Scotian  Institute  of  Science : 

The  Proceedings  and  Transactions  of  the.  Vol.  XVI,  Parts  1,  2,  3,  4. 

Ontario  Department  of  Mines : 

Natural  Gas  in  1926  and  Petroleum  in  1926.     By  R.  B.  Harkness. 

36th  Annual  Report,  Vol.  XXXVI,  Parts  I,  II,  III  and  IV. 
Philippine  Journal  of  Science,  Vol.  35,  No.  1,  No.  4. 
Rio  de  Janeiro  Museu  Nacional :     Boletim,  Vol.  IV,  No.  1. 

Rio  de  Janeiro  Bibliotheca  Nacional :  Boletim  Bibligraphico  Da,  Anna  IV,  N.  1-2. 
South  Australia  Department  of  Mines  :  Mining  Review  for  the  Half- Year  Ended 

December  31,  1927. 
South  Australia  Geological  Survey  :     Bulletin  No.  13 — Pigment  Minerals  in  South 

Australia.     By  R.  Lockhart  Jack. 
Transvaal  Chamber  of  Mines :     Thirty-eighth  Annual  Report,  Year  1927. 

U.   S.   S.  R.   Scientific-Technical  Department : 

Transactions  of  the  Institute  of  Economic  Mineralogy  and  Metallurgy  No.  34 — 

Research  Work  of  the  X-Ray  Department. 
No.  33— The  Refractory  Clays  of  the  Ural.     By  M.  O.  Clerc. 
No.  36 — Wolchonskoite.     By  L.  V.  Pustovalofif. 
No.  37 — Petrographical   Description  of  the  Valley  of  Soimonovsk.     By   E.  A. 

Kouznetsow. 
No.  38 — On  Some  Rocks  of  Krivoi  Rog  and  the  Possibility  of  Their  Application 

in  Industry.     By  V.  V.  Ai^shinov  and  B.  J.  Merenkov. 

• 
Societies  and   Educational    Institutions 

California,  University  of :   Vol.  17,   No.  6 — Geomorphology  of  the   Southwestern 

San  Gabriel  Mountains  of  California.     By  William  J.  Miller. 
No.  7 — A  Recent  Volcanic  Eruption  Near  Lassen  Peak,  California.     By  Howel 

Williams. 
No.  8 — Geology  of  Blackhawk  Canyon,  San  Bernardino  Mountains,  California. 

By  A.  O.  Woodford  and  T.  F.  Harrlss. 
Minnesota,  University  of :     The  Influence  of  Standardizing  Agencies  in  Education. 

By  F.  J.  Kelly. 
Nevada,  The  Mackay  School  of  Mines :     Vol.  XXII,  No.  2 — Dumortierite. 
Tohoku  Imperial  University,   Sendai,  Japan  :     The  Science  Reports  of  the.  Vol. 

IX,  No.  3. 
Academy  of  Natural  Sciences  of  Pennsylvania,  Year  Book,  1927. 
American  Philosophical   Society  :   Proceedings  of  the,  Vol.  LXVII,   No.  1. 
American  Society  of  Mechanical  Engineers,  The :     The  Engineering  Index,  1927. 
American  Bureau  of  Metal  Statistics :  Year  Book  of  the,  1927. 
American  Geographical  Society,  The :    The  Geographical  Review,  Vol.  XVII,  1927. 

Vol.  XVIII,  No.  1. 
Australian  Museum,  Records  of  the.  Vol.  XVI,  No.  4. 

California  Academy  of  Sciences  :     Proceedings  of  the : 

XXII — Descriptions  of  Two  New  Species  of  Fishes  from  off  Cape  San  Lucas, 
Lower  California.     By  Barton  Warren  Evermann  and  H.  Walton  Clark. 

XXIII — Report  of  the  President  of  the  Academy  for  the  Year  1927.     By  C.  E. 
Grunsky. 

XX — Notes  on  New  or  Rare  Fishes  from  Hawaii.     By  David  Starr  Jordan, 
Barton  Warren  Evermann  and  Shigeho  Tanaka. 

XVI— Index  to  Vol. 

Occasional    Papers    of    the,    XIV — The    Rudistids    of    Southern    Mexico.      By 
Robert  H.  Palmer. 
Canadian  Institute  of  Mining  and  Metallurgy  :     The  Canadian  Mining  and  Metal- 
lurgical Bulletin,   Nos.   193,   194,   195. 
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Cleveland  Museum  of  Natural  History :     The  Status  of  the  Great  White  Heron 

and  Wurdemann's  Heron.     By  Ernest  Gr.  Holt. 
Engineers'  Society  of  Western  Pennsylvania  :     Proceedings  of  the,  Vol.  43,  No.  9 ; 

Vol.  44,  No.  1,  No.  2,  No.  3,  No.  4,  No.  7. 
Field  Museum  of  Natural  History  :     Publication  248,  Vol.  VII,   No.  2 — Annual 

Report  of  the  Director  for  the  Year  1927. 
Illinois  State  Museum,  1877-1927  "Its  Fifty  Years  of  Service."     By  A.  R.  Crook. 
Institution  of  Mining  and  Metallurgy,  Bulletin  of  the.  No.  282,  No.  281. 
Institution    of   Petroleum    Technologists :      Considerations    on    the   Vapour-Phase 

Oxidation  of  Aromatic  Hydrocarbons  and  of  Petroleum  Distillates. 
Mining   and   Metallurgical    Society   of   America :      Bulletin    194 — Resume   of   the 
Minutes  of  the  Executive  Committee  Meeting,  April  25,  1928. 
195— May-June,  1928. 
San  Diego  Society  of  Natural  History  :     Vol.  V,  No.  9 — West  Coast  Species  of 
Hinnites.     By  Hoyt  Rodney  Gale. 
10 — Notes  on  the  Vaqueros  and  Temblor  Formations  of  the  California  Miocene 

with  Descriptions  of  New  Species.     By  Lionel  William  Wiedey. 
11 — The  Trimorphodon  (Lyre  Snake)   of  California,  with  Notes  on  the  Species 

of  the  Adjacent  Areas.     By  Laurence  M.  Klauber. 
12 — A  New  Echinoid  from  the  California  Eocene.     By  Hubert  G.  Schenck. 
Western  Society  of  Engineers :     Journal  of  the,  Vol.  XXX,  No.  10 ; 
Vol.  XXXIII,  Nos.  1,  2,  3,  4,  5,  6. 

Maps 

Ohio  Geological  Survey :     Map  Showing  Mineral  Industries  of  Ohio. 
Virginia  Geological  Survey  :     Topographic  Map  of  the  State  of  Virginia. 
Illinois  State  Geological  Survey  :     Revised  Edition  of  Geologic  Map  of  Equality — 
Shawneetown  Area. 

Topographic  Maps : 

Albany,   N.   Y.  Los  Angeles,  Cal. 

Berwyn,  111.  Memphis,  Tenn.-Ark. 

Blossburg,  Pa.  Meramec  Spring,  Mo. 

Carmel,  N.  Y.-Conn.  Mount  Rainier,  Wash. 

Chatsworth,  Cal.  Mullens,  W.  Va. 

Claremont,  Cal.  Paxton,   111. 

Covina,  Cal.  Philippi,  W.  Va. 

Dry  Canyon,  Cal.  Pineville,  W.  Va. 

Gilbert,  W.  Va.-Va.-Ky.  Puente,  Cal. 

Godley,  Texas.  Puako,  H.  T. 

Indian  Stream,  N.  H.-Vt.  Rochester,  Mining  District,  Nev. 

La  Brea,  Cal.  Topanga  Canyon,  Cal. 

La  Verne,  Cal.  Wolfeboro,  N.  H. 

Lemon  Cove,  Cal.  Zelzah,  Cal. 

Liberty,  111.  Zephyr,  Texas. 

Current   Magazines  on   File 

For  the   convenience  of  persons  wishing  to  consult  the   technical 
magazines  in  the  reading  room,  a  list  of  those  on  file  is  appended : 

American  Petroleum  Institute,  New  York. 

Architect  and   Engineer,  San  Francisco. 

Arizona  Mining  Journal,  Phoenix,  Arizona. 

Asbestos,  Philadelphia,  Pennsylvania. 

Brick  and  Clay  Record,  Chicago. 

Bulletin,  Union  Oil  Co.,  Los  Angeles. 

California  Journal  of  Development,  San  Francisco. 

Cement,  Mill  and  Quarry,  Chicago,  Illinois. 

Chemical-Engineering  and  Mining  Review,  Melbourne,  Australia. 

Engineering  and  Mining  Journal,  New  York. 

Explosives  Engineer,  Wilmington,  Del. 

Financial  Insurance  News,  Los  Angeles,  California. 

Graphite,  Jersey  City. 

Journal  of  Electricity  and  Western  Industry,  San  Francisco. 
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Metallurgical  and  Chemical  Engineering,  New  York. 

Mine  and  Quarry,  Chicago. 

Mining  and  Engineering  Record,  Vancouver,  B.  C. 

Mining  and  Oil  Bulletin,  Lros  Angeles. 

Oil  Age,  Los  Angeles. 

Oil  and   Gas  Journal,  Tulsa,  Oklahoma. 

Oil  and  Gas  News,  Kansas  City. 

Oil  News,  Galesburg,  Illinois. 

Oildom,  New   York. 

Oil,  Paint  and  Drug  Reporter,  New  York. 

Oil  Trade  Journal,  New  York. 

Oil  Weekly,  Houston,  Texas. 

Petroleum  Age,  New  York. 

Petroleum  Record,  Los  Angeles. 

Petroleum  World,  Los  Angeles. 

Queensland  Government  Mining  Journal,   Brisbane,  Australia. 

Rock  Products,  Chicago,   Illinois. 

Safety  News,  Industrial  Accident  Commission,  San  Francisco. 

Salt  Lake  Mining  Review,  Salt  I>ake  City,  Utah. 

Southwest  Builder  and  Contractor,  Los  Angeles. 

Standard  Oil  Bulletin,  San  Francisco. 

Stone,  New  York. 

The  Record,  Associated  Oil  Company,  San  Francisco. 

Through  the  Ages,  Baltimore. 

Underground,  San  Francisco. 

Newspapers. 

The  following  papers  are  received  and  kept  on  file  in  the  library 

Amador  Dispatch,  Jackson,   Cal. 

Arkansas  Oil  and  Mineral  News,  Hot  Springs  National  Park   (Arkansas). 
Barstow  Printer,  Barstow,  Cal. 
Blythe  Herald,  Blythe,  Cal. 

Bridgeport   Chronicle-Union,  Bridgeport,   Mono  Co.,   Cal 
Calaveras  Prospect,  San  Andreas,  Cal. 
California  Oil  World,  Los  Angeles,  Cal. 
Cloverdale  Reveille,  Cloverdale,  Cal. 
Colusa  Daily  Sun,  Colusa,  Cal. 
Daily  Commercial  News,  San  Francisco.  Cal. 
Daily  Midway  Driller,  Taft,  Cal. 
Del  Norte  Triplicate,  Crescent  City,  Cal. 
Exeter  Sun,  Exeter,  Cal. 
Gateway  Gazette,  Beaumont,  Cal. 
Goldfield  News,  Goldfield,  Nevada. 
Guerneville  Times,  Guerneville,  Cal. 
Healdsburg  Enterprise,  Healdsburg,  Cal. 
Humboldt  Standard,  Eureka,  Cal. 
Inyo  Independent,  Independence,  Cal. 
-    Inyo  Register,  Bishop,  Cal. 
lone  Valley  Echo,  lone,  Cal. 
Lake  County  Bee,  Lakeport,  Cal. 
Mining  and  Financial  Record.  Denver,  Colo. 
Mountain  Democrat,  Placerville,  Cal. 
Mountain  Messenger,  Downieville.  Cal. 
Nevada  Mining  Press,  Reno,  Nevada. 
Oatman  Mining  News,  Oatman,  Arizona. 
Oregon  Observer,  Grants  Pass,  Oregon. 
Oroville  Daily  Register,  Oroville,  Cal. 
Petroleum  Reporter,  Taft,  Cal. 
Placer  Herald,  Auburn,  Cal. 
Plumas  Independent,  Quincy,  Cal. 
Plumas  National  Bulletin,  Quincy,  Cal, 
Randsburg  Times,  Randsburg,  Oal. 
San  Diego  News,  San  Diego,  Cal. 
Shasta  Courier,  Redding,  Cal. 
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Siskiyou  News,  Yreka,  Cal. 
Stockton  Record,  Stockton,  Cal. 
Tuolumne  Prospector,  Tuolumne,  Cal. 
Ventura  Daily  Post,  Ventura,  Cal. 
Weekly  Trinity  Journal,  Weaverville,  Cal. 
Western  Sentinel,  Etna  Mills,  Cal. 
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PRODUCERS  AND  CONSUMERS 

The  producer  and  consumer  of  mineral  products  are  mutually 
dependent  upon  each  other  for  their  prosperity,  and  one  of  the  most 
direct  aids  rendered  by  the  Bureau  to  the  mining  industry  in  the  past 
has  been  that  of  bringing  producers  and  consumers  into  direct  touch 
with  each  other. 

This  work  has  been  carried  on  largely  by  correspondence,  supple- 
mented by  personal  consultation.  Lists  of  buyers  of  all  the  commercial 
minerals  produced  in  California  have  been  made  available  to  producers 
upon  request,  and  likewise  the  owners  of  undeveloped  deposits  of 
various  minerals,  and  producers  of  them,  have  been  made  known  to 
those  looking  for  raw  mineral  products. 

When  the  publication  of  Mining  in  California  was  on  a  monthly 
basis,  current  inquiries  from  buyers  and  sellers  were  summarized  and 
lists  of  mineral  products  or  deposits  'wanted'  or  'for  sale'  included  in 
each  issue. 

It  is  important  that  inquiries  of  this  nature  reach  the  mining  public 
as  soon  as  possible  and  in  order  to  avoid  the  delay  incident  to  the 
present  quarterly  publication  of  Mining  in  California,  these  lists  are 
now  issued  monthly  in  the  form  of  a  mimeographed  sheet  under  the  title 
of  'Commercial  Mineral  Notes,'  and  sent  to  those  on  the  mailing  list  for 
Mining  in  California. 

EMPLOYMENT  SERVICE 

Following  the  establishment  of  the  Mining  Division  branch  offices  in 
1919,  a  free  technical  employment  service  was  offered  as  a  mutual  aid 
to  mine  operators  and  technical  men  for  the  general  benefit  of  the 
mineral  industry. 

Briefly  summarized,  men  desiring  positions  are  registered,  the  cards 
containing  an  outline  of  the  applicant's  qualifications,  position  wanted, 
salary  desired,  etc.,  and  as  notices  of  'positions  open'  are  received,  the 
names  and  addresses  of  all  applicants  deemed  qualified  are  sent  to  the 
prospective  employer  for  direct  negotiations. 

Telephone  and  telegraphic  communications  are  also  given  immediate 
attention. 

Technical  men,  or  those  qualified  for  supervisory  positions,  and  vacan- 
cies of  like  nature,  only  are  registered,  as  no  attempt  will  be  made 
to  supply  common  mine  and  mill  labor. 

Registration  cards  for  the  use  of  both  prospective  employers  and 
employees  may  be  obtained  upon  request,  and  a  cordial  invitation  is 
extended  to  the  industry  to  make  free  use  of  the  facilities  afforded. 
Parties  interested  should  communicate  direct  with  our  San  Francisco 
office. 
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During  the  past  forty-eight  years,  in  carrjdng  out  the  provisions  of 
the  organic  act  creating  the  former  California  State  Mining  Bureau, 
there  have  been  published  many  reports,  bulletins  and  maps  which  go 
to  make  up  a  library  of  detailed  information  on  the  mineral  industry  of 
the  state,  a  large  part  of  which  could  not  be  duplicated  from  any  other 
source. 

One  feature  that  has  added  to  the  popularity  of  the  publications  is 
that  many  of  them  have  been  distributed  without  cost  to  the  public,  and 
even  the  more  elaborate  ones  have  been  sold  at  a  price  which  barely 
covers  the  cost  of  printing. 

Owing  to  the  fact  that  funds  for  the  advancing  of  the  work  of  this 
department  have  often  been  limited,  many  of  the  reports  and  bulletins 
mentioned  were  printed  in  limited  editions  which  are  now  entirely 
exhausted. 

Copies  of  such  publications  are  available,  however,  in  the  office  of 
the  Division  of  Mines  and  Mining,  in  the  Ferry  Building,  San  Fran- 
cisco; New  Orpheum  Building,  Los  Angeles;  Capitol  Extension 
Building,  Sacramento ;  Redding ;  Santa  Maria ;  Santa  Paula ;  Coalinga ; 
Taf t ;  Bakersfield.  They  may  also  be  found  in  many  public,  private  and 
technical  libraries  in  California  and  other  states,  and  foreign  countries. 

A  catalog  of  all  publications  from  1880  to  1917,  giving  a  synopsis  of 
their  contents,  is  issued  as  Bulletin  No.  77. 

Publications  in  stock  may  be  obtained  by  addressing  any  of  the  above 
offices  and  enclosing  the  requisite  amount  in  the  case  of  publications 
that  have  a  list  price.  Only  coin,  stamps  or  money  orders  should  be 
sent,  and  it  will  be  appreciated  if  remittance  is  made  in  this  manner 
rather  than  by  personal  check. 

The  prices  noted  include  delivery  charges  to  all  parts  of  the  United 
States.  Money  orders  should  be  made  payable  to  the  Division  of  Mines 
and  Mining. 

REPORTS 

Asterisks  (**)  indicate  tlie  publication  is  out  of  print. 

Price 

**First  Annual  Report  of  the  State  Mineralogist,  1880,  43  pp.     Henry  G. 

Hanks 
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♦♦Third  Annual  Report  of  the  State  Mineralogist,  1883,  111  pp.,  21  illustra- 
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♦♦Fourth  Annual  Report  of  the  State  Mineralogist,  1884,  410  pp.,  7  illustra- 
tions.     Henry   G.   Hanks 

♦♦Fifth  Annual  Report  of  the  State  Mineralogist.  1885,  2.34  pp.,  15  illustra- 
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♦♦Sixth  Annual   Report  of  the   State  Mineralogist,  Part  I,   188G,  145  pp.,  3 

illustrations,  1  map.     Henry  G.  Hanks 

♦♦Part  n.  1887,  222  pp.,  36  illustrations.     William  Irelan,  Jr 

♦♦Seventh  Annual  Report  of  the  State  Mineralogist,  1887,  315  pp.     William 
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Yale.     1907.  31  pp.,  20  county  maps 

etin   No.  45.      Auriferous  Black  Sands  of  California,  by  J.  A.  Edman. 

1907.     10   pp 

etin   No.   46.      General    Index   of  Publications  of  the   California    State 

Mining  Bureau,  by  Charles  G.  Yale.     1907.  54  pp $0.30 

etin   No.   47.     Mineral   Production   of   California,   by   Counties,   1906, 

by  Charles  G.  Yale.     Tabulated  sheet 

etin    No.    48.      ^Mineral    Production    of    California    for   Twenty    Years. 

1906.  by  Charles  G.  Yale 

etin   No.  49.     Mines  and  Minerals  of  California  for  1906,  by  Charles 

G.   Yale.     34    pp 

etin  No.  50.     The  Copper  Resources  of  California,  1908.  by  A.  Haus- 
mann,  J.  Kruttschnitt,  Jr.,  W.  E.  Thorne  and  J.  A.  Edman,  366  pp., 

74  illustrations.      (Revised  edition.) 1.00 

etin  No.  51.     Mineral  Production  of  California,  by  Counties,  1907,  by 

D.  H.  Walker.     Tabulated  sheet 

etin  No.  52.     Mineral  Production  of  California  for  Twenty-one  Years, 

1907,  by  D.  H.  Walker.     Tabulated  sheet 

etin   No.  53.     Mineral   Production  of  California  for  1907,  with  County 

Maps,  by  D.  H.  Walker,  62  pp 

etin  No.  54.     Mineral  Production  of  California,  by  Counties,  by  D.  H. 

Walker,  1908.     Tabulated  sheet 

etin  No.  55.     Mineral  Production  of  California  for  T'wenty-two  Years, 

by  D.  H.  Walker,  1908.     Tabulated  sheet 

etin    No.    56.      Mineral    Production    for  1908,   with   County    Maps   and 

Mining  Laws  of  California,  by  D.  H.  Walker.     78  pp 

etin    No.   57.     Gold    Dredging   in   California,  by   W.    B.    Winston   and 

Chas.  Janin.     1910,  312  pp.,  239  illustrations  and  10  maps 

etin  No.  58.     Mineral  Production  of  California,  by  Counties,  by  D.  H. 

Walker,  1909.     Tabulated  sheet 

etin  No.  59,     Mineral  Production  of  California  for  Twenty-three  Years, 

by  D.  H.  Walker,  1909.     Tabulated  sheet 
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♦♦Bulletin  No.  60.     Mineral  Production   for  1909,  County  Maps  and  Mining 

Laws  of  California,  by  D.  H.  Walker.     94  pp — ._ 

♦♦Bulletin  No.  (Jl.     Mineral  Production  of  California,  by  Counties  for  1910, 

by  D.  H.  Walker.     Tabulated  sheet 

♦♦Htilletin  No.  (52.     Mineral  Production  of  California  for  Twenty-four  Years, 

by  D.  IL   Walker.  1910.     Tabulated  sheet 

♦♦Bulletin   No.  (53.     Petroleum   in   Southern   California,  by   P.   W.   Prutzman. 

1912,  430  pp.,  41  illustrations,  6  maps 

♦♦Bulletin   No.  04.     Mineral  Production  for  1911.  by  E.  S.  Boanch.     49  pp. 

♦♦Bulletin  No.  ()0.     Mineral  Production  for  1912.  by  E.  S.  Boalich.      64  pp.-_     

♦♦Bulletin   No.  0(5.     Mining  Laws  of  the  United  States  and  California.     1914. 

S9  pp.   _._- 

♦♦Bulletin    No.    07.      Minerals    of    California,    by    Arthur    S.    Eakle.      1914, 

220    pp.    

♦♦Bulletin    No.   <)8.      Mineral    Production    for   1913.   with    County    Maps   and 

Mining  Laws,  by  E.  S.  Boalich.     160  pp 

♦♦Bulletin    No.   09.     Petroleum    Industry  of   California,    with    Folio  of  Maps 

(18  by  22),  by  U.   P.  McLau-hlin 'and  C.   A.   Waring.     1914,  519  pp., 

13  illustrations,  83  figs.     [18  plates  in  accompanying  folio.] 

♦♦Bulletin    No.   TO.     Mineral    Production    for    1914,   with   County   Maps   and 

Mining   l/aws.     184    pp 

♦♦Bulletin    No.    71.     Mineral    Production    for    1915,    with    County    Maps   and 

Mining  Laws,  by  Walter  W.  Bradley.     193  pp.,  4  illustrations 

Bulletin   No.  72.     The  Geologic  Formations  of  California,  by  James  Perrin 

Smith.      1916.    47    pp $0.26 

♦♦Reconnaissance  Geologic  Map   (of  which  Bulletin  72  is  explanatory),  in  23 

colors.     Scale:  1  inch   =   12  miles.     Mounted 

♦♦Bulletin   No.  73.     First  Annual    Report   of  the  State  Oil  and  Gas  Super- 
visor of  California,  for  the  fiscal  year  1915-16,  by  R.  P.  McLaughlin. 

278  pp.,  26  illustrations 

Bulletin  No.  74.     Mineral   Production   of  California  in  1916,  with  County 

Maps,  by  Walter  W.  Bradley.     179  pp.,  12  illustrations Free 

♦♦Bulletin  No.  75.     United  States  nnd  California  Mining  r^aws,  1917.     115  pp., 

paper 

Bulletin  No.  76.     Manganese  and  Chromium  in  California,  by  Walter  W. 

Bradley,    Emile    Huguenin,    C.    A.    Logan,    W.    B.   Tucker   and    C.    A. 

Waring,  1918.    248  pp..  51  illustrations.  5  maps,  paper .50 

Bulletin    No.    77.     Catalogue   of    Publications    of    California    State    Mining 

Bureau,  1880-1917,  by  E.  S.  Boalich.     44  pp.,  paper Free 

Bulletin    No.   78.     Quicksilver   Resources   of  California,  with  a   Section  on 

Metallurgy  and   Ore-Dressing,  by   Walter  W.  Bradley,  1918.     389  pp., 

77  photographs  and  42  plates   (colored  and  line  cuts),  cloth 1.50 

Bulletin  No.  79.     Magnesite   in    California,   by   Walter   W.    Bradley,    1925, 

147  pp.,  62  photographs,  11  line  cuts  and   maps,  cloth 1.00 

fBuUetin    No.    80.      Tungsten,    Molybdenum    and    Vanadium    in    California. 

CIn    preparation.) 
fBulletin  No.  81.     Fodthill  Copper  Belt  of  California.      (In  preparation) 
♦♦Bulletin  No.  82.     Second  Annual  Report  of  the  State  Oil  and  Gas  Super- 
visor, for  the  fiscal  year  1916-1917,  by  R.  P.  McLaughlin,  1918.    412  pp., 

31   illustrations,   cloth 

Bulletin    No.   83.     California    Mineral    Production    for   1917,    with    County 

Maps,  by  Walter  W.  Bradley.     179  pp.,  paper Free 

♦♦Bulletin   No.  84.     Third  Annual   Report   of  the  State  Oil   and  Gas  Super- 
visor,   for    the    fiscal    year    1917-1918,    by    R.    P.    McLaughlin,    1918. 

617  pp.,  28  illustrations,  cloth 

♦♦Bulletin  No.  85.     Platinum  and  Allied  Metals  in  California,  by  C.  A.  Logan, 

1919.     10  photographs,  4  plates,  120  pp.,  paper 

Bulletin    No.    86.     California    Mineral    Production    for   1918,    with    County 

Maps,  by  Walter  W.  Bradley,  1919.     212  pp.,  paper Free 

t  Not  yet  published. 
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♦♦Bulletin  No.  ST.  Commercial  Minerals  of  California,  with  notes  on  their 
uses,  distribution,  properties,  ores,  field  tests,  and  preparation  for 
market,  by  W.  O.  Castello.  15)20:     124  pp.,  paper 

Bulletin    Xo.    88.     California    Mineral    Production    for   1919,    with    County 

Maps,  by   Walter  W.  Bradley,  1020.     204  pp.,  paper Free 

**Bulletin  No.  89.  Petroleum  Resources  of  California,  with  Special  Reference 
to  Unpi-oved  Areas,  by  Lawrence  Vander  T.eck,  1921.  12  figures,  6 
photographs,  6  maps  in  pocket,  186  pp.,  cloth 

Bullerin    No.    90,     California    Mineral    Production    for   1920,    with    County 

Maps,  by  Wnlter  W.  Bradley,  1921.     218  pp.,  paper Free 

Bulletin  No.  91.      Minerals  of  California,  bv  Arthur  S.  Eakle,  1928.  328  pp., 

cloth $1.00 

Bulletin  No.  92.  Cold  Placers  of  California,  by  Cbas.  S.  Haley.  1923.  167 
pp..  36  photographs  and  7  plates   (colored  and  line  cuts,  also  geologic. 

map) ,  cloth 1.50 

Extra  copies  of  the  Geologic  Map    (in  4   colors) .50 

Bulletin    No.  93.     California   Mineral  Production  for  1922,   by   Walter  W. 

Bradley.  1923,  188  pp.,  paper Free 

Bulletin   No.  94.     California   Mineral  Production   for  1923,  by  Walter  W, 

Bradley,    1924.    162    pp.,    paper Free 

Bulletin  No.  95.  Geology  and  Ore  Deposits  of  the  Randsburg  Quadrangle, 
by    Carlton   T).    Hulin,   1925.     1.52   pp.,   49   photographs,    13   line  cuts, 

1    colored    geoiugic    map,    cloth 2.00 

**Bulletin  No.  96.     California  Mineral  Production  for  1924,  by  Walter  W. 

Bradley.  1925.     173  pp..  paper 

Bulletin  No.  97.     California  Mineral  Production  for  1925,  by  Walter  W. 

Bradley,    1926.      172    pp.,    paper Free 

Bulletin  No.  99.  Clay  Resources  and  Ceramic  Industry  of  California  by 
Waldemar  Fenn  Dietrich,  1928.  383  pp.,  70  photos,  12  line  cuts  includ- 
ing maps,  cloth 1.50 

Bulletin  No.  100.     California  Mineral  Production  for  1926,  by  Walter  W. 

Bradley,    1927.      174    pp.,    paper Free 

PRELIMINARY    REPORTS 

Asterisks    (**)    indicate  the  publication   is  out  of  print. 

♦♦Preliminary   Report  No.  1.      Notes  on  Dnninae  by   Wafer  in  California   Oil 

Fields,    December.   1913.     By   R.    P.    MoLanghlin.     4    pp 

♦♦Preliminary  Report   No.  2.     Notes  on   Damage  by  Water  in  California  Oil 

Fields,'  March,  1914.     By   R.  P.  McLaughlin.     4  pp 

Preliminary    Report   No,   3,     Manganese   and    Chromium,   1917.      By    E.    S, 

Boalich.     32   pp Free 

Pr^liminarv    Report    No.    4.     Tungsten,    Molybdenum    and    Vanadium.     By 

E.  S.  Boalich  and  W.  O.  Castello,  1918.     34  pp.     Paper Free 

Preliminary  Report  No.  5.     Antimony,  Graphite,  Nickel,  Potash,  Strontium 

and  Tin.    By  E.  S.  Boalich  and  W.  O.  Castello,  1918.    44  pp.     Pape.  ._     Free 
♦♦Preliminary  Report  No.  6.     A  Review  of  Mining  in  California  During  1910. 

Fletcher  Hamilton,  1920.     43  pp.     Paper 

♦♦Preliminary  Report  No.  7.  The  Clay  Industry  in  California,  By  E.  S. 
Boalich,  W.  O.  Castello,  E.  Huguenin.  C.  A.  Logan,  and  W.  B.  Tucker, 

1920,  102  pp,     24  illustrations.     Paper — — 

♦♦Preliminary    Report    No,    8,     A    Review    of    Mining    in    California    During 

1921,  with   Notes  on  the  Outlook   for  1922.     Fletcher  Hamilton,  1922. 

68  pp.     Paper 

MISCELLANEOUS    PUBLICATIONS 
Asterisks  (**)   indicate  the  publication  is  out  of  print. 

♦♦First  Annual  Catalogue  of  the  State  Museum  of  California,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  during  the  year  ending  April  16, 
1881.     350  pp 

♦♦Catalogue  of  books,  maps,  lithographs,  photographs,  etc.,  in  the  library  of 

the  State  Mining  Bureau  at  San  Francisco,  May  15,  1884.    19  pp 
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Asterisks  (**)  indicate  the  publication  is  out  of  print.  Price 

♦♦Catalogue  of  the  State  Museum  of  California,  Volume  II,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  April  16,  1881,  to  May  5, 
1S84.     220  pp 

♦♦Catalogue  of  the  State  Museum  of  California,  Volume  III,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  May  15,  1884,  to  March  31, 
1887.      195   pp 

♦♦Catalogue  of  the  State  Museum  of  California,  Volume  IV,  being  the  collec- 
tion made  by  the  State  Mining  Bureau  from  March  30,  1887,  to  August 
20,    1890.      2r,l    pp 

♦♦Catalogue  of  the  Library  of  the  California  State  Mining  Bureau,  September 

1,  1S92.     149  pp 

♦♦Catalogue  of  West  North  American  and  Many  Foreign  Shells  with  Their 
Geographical  Ranges,  by  J.  G.  Cooper.  Printed  for  the  State  Mining 
Bureau,  April,  1894___— 

♦♦Report  of  the  Board  of  Trustees  for  the  four  years  ending  September,  1900. 

15    pp.      Paper 

Bulletin.      Reconnaissance    of    the    Colorado    Desert    Mining    District.      By 

StepJHMi  Bo\vpi-s.  1001.     19  pp.     2  illustrations.      Paper Free 

Commercial    Mineral    Notes.      A    monthly    mimeographed    sheet,    beginning 

April,  1928 Free 

MAPS 

Register  of  Mines  With   Maps. 

Asterisks   (••)   Indicate  out  of  print. 

♦♦Register  of  Mines,   with   Map,   .Amador  Cotinty 

♦♦Register  of  Mines,   with   Map,  Butte  County 

♦♦Register  of  Mines,  with   Map.  Calaveras  County 

♦♦Register  of  Mines,   with   Map.  El    Dorado    County 

♦♦Register  of  Mines,  with   Map,   Inyo  County    

♦♦Register  of  Mines,  wiih  Map,   Kern    County     

♦*ReiristHr  of  Mine:>,  with  Map.   Lake  County 

♦♦Registci-  of   Mines,   with    Map.   Mariposa   County    

♦♦Tipyister  of   Minos,   with   Map.    Nevada  County 

♦♦Register  of  Mines,  with  Map,  Placer  County 

♦♦Register  of  Mines,  with  Map.  Plumas    County    

♦♦Register  of  Mines,  with  Map,   San    Bernardino   County    

♦♦Register  of  Miu«'s.  with   Map.   Snn    Dieu'o   County 

Register  of  Mines,  with  Map,   Santa    Barbara   County    (1906) $0.25 

♦♦Register  of  Mines,   with    Maj).   Shasta    County    

♦*Register  of  Mines,  with    Map,   Si(>rra    County    

♦♦Register  of  Mines,  with   Map.   Siskiyou   County 

♦♦Register  of  Mines,  with  Map,  Trinity    County    

♦♦Resrister  of  Mines,  with  Map,  Tuolumne   County    

Register  of  Mines,  with  Map,  Yuba    County    (1905) .25 

Register  of  Oil  Wells,  with  Map,  Los  Angeles  City   (1906) .85 

OTHER    MAPS 

Asterisks  (**)  Indicate  the  publication  is  out  of  print. 

♦♦Map  of  California,  Showing  Mineral  Deposits  (50x60  in.) 

**Map   of   Forest   Reserves   in    California 

♦♦Mineral  and  Relief  Map  of  California 

♦♦Map  of  El   Dorado  County,   Showing  Boundaries,  National   Forests 

♦♦Map  of  Madera  County,  Showing  Boundaries,  National  Forests 

♦♦Map  of  Placer   County,    Showing  Boundaries,   National   Forests 

♦♦INIap  of  Shasta   County,   Showing  Boundaries,   National   Forests 

♦♦Map  of  Sierra   County,  Showing  Boundaries,   National   Forests 

♦♦Map  of  Siskiyou  County,  Showing  Boundaries,  National  Forests 

♦♦Map  of  Tuolumne  County,   Showing  Boundaries,  National  Forests 

♦♦Map  of  Mother    Lode    Region . —     

♦♦Map  of  Desert  Region   of   Southern   California 

Map  of  Minaret   District,    Madera    County .20 

Map  of  Copper  Deposits  in  California : .05 

♦♦Map  of  Calaveras  County   

♦♦Map  of  Plumas  County 

♦♦Map  of  Trinity   County   
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OTHER  MAPS — Continued  Price 

**Map  of  Tuolumne  County 

Ceological  Map  of  Inj^o  County,     Scale  1  inch  equals  4  miles $0.60 

Map  of  California  accompanying  Bulletin  No.  89,  showing  generalized  classi- 
fication  of   land   with   regard    to  oil   possibilities.     Map   only,    without 

Bulletin    .25 

♦♦Geological  Map  of  California,  1916.  Scale  1  inch  equals  12  miles.  As 
accurate  and  up-to-date  as  available  data  will  permit  as  regards  topog- 
raphy and  geography.  Shows  railroads,  highways,  post  offices  and  other 
towns.  First  geological  map  that  has  been  available  since  1892,  and 
shows  geology  of  entire  state  as  no  other  map  does.     Geological  details 

lithographed   in  23    colors.     Mounted 

Topographic    Map    of    Sierra    Nevada    Gold    Belt,    showing    distribution    of 
auriferous  gravels,   accompanying  Bulletin   No.  92    (also  sold  singly) 
In  4  colors .50 

OIL    FIELD    MAPS 

These    maps    are    revised    from    time    to    time    as    development    work 
advances  and  ownerships  change. 

Map  No.     1 — Sargent,    Santa   Clara   County .50 

Map  No.     2 — Santa  Maria,  including  Cat  Canyon  and  Los  Alamos .75 

Map  No.     3 — Santa  Maria,  including  Casmalia  and  Lompoc .75 

Map  No.     4 — Whittier-Fullerton,    including    Olinda,    Brea    Canyon,    Puente 

Hills,  East  Coyote  and  Richfield .75 

Map  No.     5 — Whittier-Fullerton,     including    Whittier,    West    Coyote,     and 

Montebello .75 

Map  No.     6 — Salt  Lake,  Los  Angeles  County .75 

Map  No.     7 — Sunset  and  San  Emido  and  Kern  County .75 

Map  No.     8 — South  Midway  and  Buena  Vista  Hills,  Kern  County .75 

Map  No.     9 — North  Midway  and  McKittrick,  Kern  County .75 

Map  No.   10 — Belridjre  and   McKittrick,   Kern  County ,75 

Map  No.   11 — Lost  Hills  and  North  Belridge,  Kern  County .75 

Map   No,  12 — Devils   Den,   Kern   County .75 

Map  No.  13 — Kern  River,  Kern   County .75 

Map  No.  14 — Coalinga,  Fresno   County 1.00 

Map  No,   15 — Elk  Hills,  Kern  County .75 

Map   No.   16 — Ventura-Ojai,   Ventura  County .75 

Map  No,  17 — Santa  Paula-Sespe  Oil  Fields,  Ventura  County .75 

Map  No.  18— Piru-Simi-Newhall    Oil    Fields .75 

Map  No.  19 — Arroyo  Grande,  San  Luis  Obispo  County .75 

Map  No.  20— Long   Beach   Oil    Field 1,25 

Map  No.  21 — Portion  of  District  4,  Showing  Boundaries  of  Oil  Fields,  Kern 

and   Kings  counties .75 

Map  No,  22 — Portion    of    District    3,    Showing    Oil    Fields,    Santa    Barbara 

County    .75 

Map  No.  23 — Portion    of    District    2,    Showing    Boundaries    of    Oil    Fields, 

Ventura  County ,75 

Map  No.  24 — Portion  of  District  1,   Showing  Boundaries  of  Oil  Fields,  Los 

Angeles  and   Orange  counties .75 

Map  No.  26— Huntington  Beach  Oil  Field .75 

Map  No.  27— Santa  Fe  Springs  Oil   Field .75 

Map  No.  28 — Torrance,  Los  Angeles  County .75 

Map  No.  29 — Dominguez,    Los    Angeles    County .75 

Map  No.  30 — Rosecrans,  Los  Angeles  County .75 

Map  No.  31 — Inglewood,  Los  Angeles  County .75 

Map  No.  32 — Seal  Beach.  Los  Angeles  and  Orange  Counties .75 

DETERMINATION    OF    MINERAL    SAMPLES 

Samples  (limited  to  three  at  one  time)  of  any  mineral  found  in  the  state  may  be 
sent  to  the  Division  of  Mines  and  Mining  for  identification,  and  the  same  will  be 
classified  free  of  charge.  No  samples  will  be  determined  if  received  from  points  out- 
side the  state.  It  must  be  understood  that  no  assays,  or  quantitative  determinations 
will  be  made.  Samples  should  be  in  lump  form  if  possible,  and  marked  plainly  with 
name  of  sender  on  outside  of  package,  etc.  No  samples  will  be  received  unless  delivery 
charges  are  prepaid.  A  letter  should  accompany  sample,  giving  locality  where  mineral 
was  found  and  the  nature  of  the  information  desired. 
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At  the  service  of  the  public  are  the  scientific 
reference  library  and  reading  room,  the  general 
information  bureau,  the  laboratory  for  the  free 
determination  of  mineral  samples  found  in  the 
state,  and  the  largest  museum  of  mineral  speci- 
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LETTER  OF  TRANSMITTAL 


Hon.  C.  C.  Young, 

Governor  of  California, 

Sacramento,  California. 

My  Dear  Governor:  It  is  with  a  great  deal  of  pleasure  that  I,  in 
compliance  with  the  law,  submit  this  report  of  the  activities  of  the 
Department  of  Institutions  for  the  biennial  period  June  30,  1926,  to 
June  30,  1928. 

The  Department  of  Institutions,  as  you  know  was  without  a  director 
for  the  first  eight  months  of  the  period  covered  by  this  report,  and 
consequently  the  report,  with  the  exception  of  the  statistical  data, 
individual  reports  of  the  institutions,  etc.,  must  necessarily  be  only  for 
the  period  since  my  appointment  as  your  Director  of  Institutions. 

Immediately  upon  my  taking  office,  I  outlined  and  personally  con- 
ducted a  complete  survey  of  the  department  and  the  several  institu- 
tions coming  under  its  jurisdiction,  and  proceeded  immediately  to  put 
into  effect  a  reorganization  program  which  I  felt,  from  close  observation, 
was  necessary  for  the  efficient,  economical  and  humanitarian  function- 
ing in  every  phase  of  departmental  activity. 

A  serious  need  of  reorganization  in  the  departmental  office  was  seen. 
The  records  were  incomplete  and  statistical  data  available  were  insuf- 
ficient upon  which  to  evaluate  the  results  of  the  work  done  or  upon 
which  to  predicate  a  program  for  the  future.  The  work  which  had  been 
done  was  lacking  in  detail,  showing  the  absence  of  close  coordination, 
which  is  so  vitally  necessary  for  the  proper  functioning  of  so  important 
a  department  of  the  state  government. 

A  plan  was  worked  out  and  put  into  effect,  which  is  proving  most 
satisfactory.  While  we  have  not  created  divisions  within  the  depart- 
ment, the  plan,  as  operating,  is  primarily  one  of  divisions ;  there  being, 
under  the  present  working  plan,  nominally  the  following  divisions : 
Secretarial,  accounting,  psychiatric,  parole,  dietetic,  deportation,  indus- 
tries and  production,  statistical,  personnel  and  private  institutions,  each 
of  which  has  a  particular  function  in  connection  with  the  administration 
of  the  department.  All  are  functioning  with  the  exception  of  the  per- 
sonnel division,  which  has  not  as  yet  been  completely  organized. 

The  staff  of  the  departmental  office  consists  of  fourteen  persons,  there 
being  only  three  employees  who  were  with  the  department  at  the  com- 
mencement of  the  biennial  period. 

General. 

The  six  state  hospitals,  two  homes  for  the  feeble-minded,  three  cor- 
rectional schools.  State  Narcotic  Hospital  and  Industrial  Home  for  the 
Adult  Blind,  thirteen  institutions  in  all,  are  correlated  under  the 
Department  of  Institutions. 

The  department  has  been  completely  reorganized,  enabling  closer 
supervision  and  contact  with  the  institutions.     Bimonthly  conferences 
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are  held  with  the  superintendents  and  business  managers,  and  semi- 
annually with  superintendents,  business  manaofers,  social  service  and 
placement  officers.  Such  meetings  have  proven  a  forward  step  in  pro- 
moting harmony,  good  will  and  a  general  understanding  and  apprecia- 
tion of  each  others  problems. 

As  an  economic  measure  a  supervising  dietitian  has  been  employed. 
The  supervision  of  food  production,  preparation  and  service,  as  well  as 
diet,  has  already  established  the  economic  value  of  such  supervision, 
in  point  of  both  the  direct  benefit  to  the  inmate,  the  saving  of  food  and 
elimination  of  waste. 

Cafeteria  service  has  been,  or  is  being  installed  in  institutions.  Such 
service  has  proven  economical  in  some  eastern  institutions  and  is  so 
proving  in  California  institutions. 

As  a  safeguard  to  the  health  of  the  inmates,  pasteurization  of  all 
milk  has  been  undertaken.  Institutions  with  herds  have  installed 
pasteurizing  equipment  and  those  without  herds  buy  only  pasteurized 
dairy  products  for  institution  use.  As  an  additional  safeguard,  semi- 
annual tuberculin  tests  are  applied  to  all  state-owned  herds  and  known 
tubercular  reactors  are  promptly  eliminated. 

Realizing  the  necessity  of  putting  all  institutional  industries  upon 
a  more  economic  and  increased  production  basis,  a  trained  supervisor 
of  industries  and  production  has  been  employed.  Farm  production 
will  be  increased,  adding  variety  to  diets  and  creating  surpluses  for 
distribution  among  our  institutions.  Industries  will  be  reorganized 
for  more  economic  management  and  maximum  production. 

Research  and  study  of  our  own  particular  problem  has  been 
.  encouraged.  All  institutions  are  engaged  in  some  particular  line  of 
this  activity.  A  new  research  laboratory,  for  service  to  state  insti- 
tutions, Avill  be  established  on  the  grounds  of  the  Agnews  State  Hos- 
pital. This  laboratory  will  be  complete  in  every  detail  and  will  render 
a  great  service  to  our  state  institutions. 

Out-patient,  or  traveling  clinics,  have  been  established  in  centers  of 
population.  To  these  clinics  questionable  cases  are  brought,  preventa- 
tive measures  are  taught,  advice  and  counsel  given,  resulting  in  many 
adjustments  and  rehabilitation  without  necessity  of  commitment  to  a 
state  institution.  These  clinics  extend  their  services  to  discharged  and 
paroled  inmates. 

The  private  institutions  of  the  state  have  been  put  upon  a  stand- 
ardized basis.  Rules  and  regulations  have  been  established,  a  general 
policy  adopted  and  all  private  institutions  are  required  to  render  a 
service  equivalent  to  that  rendered  by  state  institutions. 

Additional  social  service,  placement  and  parole  workers  have  been 
employed ;  thus  an  increased  number  of  paroles  and  discharges  has 
been  made  possible.  More  suitable  placement  can  be  made,  closer  check 
and  supervision  of  those  on  parole  and  discharge  is  possible,  with  a 
noticeable  decrease  in  number  returning  to  institutions. 

For  the  first  time  in  the  history  of  the  department,  complete  records 
of  inmates  on  placement  and  parole,  as  well  as  those  discharged,  are 
available  in  the  departmental  office.  Progress  being  made  in  each 
individual  case  is  thus  of  record. 

A  survey  of  the  institutional  personnel  has  been  made,  resulting 
in    a   standardization   of   salaries   throughout   the    department.      The 
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standards  of  employment  have  been  raised,  undesirables  eliminated, 
better  housing  and  recreation  provided;  all  making  for  a  better  type 
of  employee  and  service. 

All  forms  of  mechanical  restraint  have  been  abolished.  Abuse  in  any 
form  will  not  be  tolerated.  Offenders  have  been  discharged  from  the 
service  and  some  have  had  criminal  charges  preferred  against  them. 
Restraint  and  abuse  are  things  of  the  past. 

All  buildings  for  which  funds  have  been  provided  have  been  com- 
pleted, or  are  well  under  way  and  will  be  completed  by  the  end  of  the 
biennium.  A  definite  building  program  has  been  adopted  for  the 
future  that  will  provide  for  the  proper  housing  of  the  natural  biennial 
increase  and  which  will,  in  ten  years,  eliminate  excess  population  in 
state  institutions. 

As  another  safeguard  to  the  life  of  our  wards,  fire  prevention  has 
been  given  close  attention.  Added  equipment  has  been  placed  at  the 
institutions,  special  instruction  in  fire  prevention  and  kindred  subjects 
given,  and  trained  fire  fighting  crews  organized.  Smoking  in  state 
buildings  housing  inmates  has  been  prohibited. 

A  mental  hygiene  survey  has  been  projected.  This  program  is  to 
determine  whether  or  not  the  state  is  meeting  the  need  in  its  care  and 
treatment  of  the  mentally  ill,  defective  and  delinquent. 

Mental    Hospitals. 

The  six  mental  hospitals,  with  a  capacity  of  12,194,  have  13,797 
inmate  population.  On  July  1,  1926,  this  group  had  a  population  of 
12,712  with  a  capacity  of  11,790,  showing  for  the  two  years  just  com- 
pleted an  increase  of  1085  in  population  and  an  increase  of  404  in 
capacity  of  the  institutions.  During  this  period  5133  were  discharged 
as  compared  with  4345  for  the  two-year  period  just  preceding. 

On  July  1,  1926,  over  800  patients  in  state  hospitals  were  sleeping  on 
the  floor.  Today  no  patient  is  required  to  sleep  on  the  floor,  beds  and 
bedding  having  been  provided  for  all  state  wards. 

All  forms  of  mechanical  restraint  have  been  abolished.  Hydrother- 
apy, through  the  providing  of  adequate  equipment,  has  been  substi- 
tuted with  marked  results. 

Occupational  therapy  has  been  increased  by  adding  necessary  build- 
ings, personnel  and  equipment.  This  gives  every  able-bodied  inmate  the 
opportunity  of  some  suitable  occupation  and  aids  in  his  rehabilitation. 

Outdoor  exercise  and  sunshine,  at  least  four  hours  per  day,  weather 
permitting,  has  been  ordered  for  all  ambulatory  patients.  Invalid 
patients  are  also  given  the  benefit  of  sunshine  and  fresh  air.  A  program 
of  organized  recreation  and  amusements  for  inmates  has  been  estab- 
lished in  all  institutions. 

Overcrowding  has  been  a  most  serious  handicap  in  state  institutions. 
To  relieve  this  situation  in  the  southern  hospitals  170  patients  were, 
during  the  biennium,  transferred  to  the  Mendocino  State  Hospital. 
Four  hundred  and  sixty-four  insane  have  been  deported  since  July  1, 
1926.  Nonresident  insane  are  returned  to  their  native  states  as  fast 
as  legal  residence  can  be  established,  thus  relieving  the  crowding  of 
institutions  and  relieving  the  state  of  their  care. 

Tubercular  patients  of  all  state  hospitals  have  been  and  in  the  future 
will  be  transferred  to  the  Patton  State  Hospital  where  special  quarters 
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and  tubercular  units. have  been  established.  Eventually,  all  tubercular 
insane  will  be  segreg^ated  at  Patton  where  they  will  have  the  benefit 
of  the  dryer,  warmer  climate,  the  special  quarters  and  specialized  care. 

Certain  types  of  the  criminal  insane,  and  those  requiring  special 
custodial  care,  have  been  transferred  to  Mendocino  State  Hospital  where 
a  special  unit  for  the  housing  of  66  of  this  class  has  been  provided. 
Additional  accommodations  will  necessarily  have  to  be  provided. 

It  has  been  decided  to  place  a  limit  of  3000  on  inmate  population  of 
all  state  hospitals.  This  is  the  maximum  population  at  which  an 
institution  of  this  kind  can  be  efficiently  and  economically  handled. 

Homes    for   the    feeble-minded. 

The  two  homes  for  the  feeble-minded — the  Sonoma  State  Home  and 
Pacific  Colony — with  a  capacity  of  2238,  have  an  inmate  population 
of  2364,  with  952  on  parole.  On  July  1,  1926,  this  group  had  a  capacity 
of  2096  with  an  inmate  population  of  2113,  and  684  on  parole;  showing 
an  increase  for  the  two  years  just  past  of  142  in  capacity,  251  in 
population  and  268  in  paroles.  During  this  same  period,  193  were 
discharged  as  against  64  for  the  two  year  period  just  preceding.  There 
are  810  applications  on  file  for  admission  to  Sonoma  and  239  at  Pacific 
Colony. 

At  the  Sonoma  State  Home  the  building  program  calls  for  a  new 
and  modern  hospital  building  with  a  bed  capacity  of  100.  Also  build- 
ings to  increase  the  capacity  of  the  institution. 

An  orthopedic  surgeon  has  been  added  to  the  service  of  the  home, 
operating  on  many  of  the  crippled  and  deformed,  giving  these  children 
better  use  of  their  limbs  and  reducing  the  amount  of  personal  care 
that  had  been  necessary. 

The  social  service  staff  has  been  increased  in  view  of  the  necessity 
of  placing  as  many  as  possible  of  the  higher  grade  cases  on  the  outside. 
The  increase  in  this  staff  is  an  economic  saving  to  the  state,  and  the 
supervision  rendered  enables  many  difficult  cases  to  become  self- 
supporting  and  noninstitutional  cases.  Illustrating  this  point,  198 
cases  on  industrial  parole  in  San  Francisco  Bay  district  cost  the  state 
$5,626.85  in  supervision  last  year,  but  represent  a  saving  to  the  state  of 
$27,153.24,  due  to  their  being  outside  the  institution  during  that  year. 
This  group's  earnings  for  the  year  were  $47,520. 

Pacific  Colony  was  reopened  May  18,  1927,  receiving  inmates  direct 
from  courts  and  accepting  the  survivors  of  the  Playa  Del  Rey  Home,  a 
privately  owned  and  operated  institution,  which  was  destroyed  by  fire 
with  heavy  loss  of  life  among  the  inmates. 

Correctional   Schools. 

The  three  correctional  schools — Preston  School  of  Industry,  Whittier 
State  School  and  Ventura  School  for  Girls — with  a  capacity  of  1055 
have  a  population  of  1096,  with  1130  on  parole.  On  July  1,  1926,  this 
group  had  a  capacity  of  1055,  a  population  of  1066  and  948  on  parole. 
This  shows  an  increase  of  30  in  population  and  182  in  paroles..  During 
the  two-year  period  just  ended,  there  were  1858  received  and  1642 
discharged  and  1396  paroled,  as  compared  with  1862  received  and  1597 
discharged  and  1168  paroled  for  the  two-year  period  just  preceding. 
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Specialized  vocational  trainino:  is  beino;  stressed  at  all  institutions  of 
this  ^roup.  Thoroughly  trained,  certified,  and  competent  vocational 
instructors  are  being  employed.  This  instruction  is  in  addition  to  the 
regular  classroom  instruction  through  the  grades  and  high  school.  All 
instructors  in  classroom  work  are  persons  with  state  certificates.  The 
boy  or  girl  is  given  training  in  the  vocation  for  which  best  suited.  This 
special  vocational  training  fits  the  boy  or  girl  for  proper  and  suitable 
placement,  and  in  an  environment  where  he  or  she  may  make  good. 

A  building  program  has  been  inaugurated  to  increase  capacity  of 
both  institutions  for  boys,  obviating  the  necessity  of  so  many  boys 
beino:  held  in  county  jails,  sometimes  for  weeks  or  months,  awaiting 
admission  to  the  schools. 

Difficulty  is  being  experienced  in  the  handling  of  the  older  and 
hardened  type  of  boy.  This  fact  is  a  strong  argument  for  an  inter- 
mediate institution,  correctional  type,  a  need  which  the  department  has 
lone:  realized  and  has  been  studying  for  some  time. 

Segregation  into  smaller  groups,  under  housemothers,  simulating 
home  environment,  atmosphere  and  conditions  has  been  attempted  and 
is  proving  successful  and  an  aid  to  rehabilitation. 

Research  into  the  causes  and  prevention  of  juvenile  delinquency  has 
become  a  feature  in  this  group,  and  through  this  department  of  the 
schools  much  is  done  in  the  individual  case,  assisting  in  the  eventual 
rehabilitation  of  the  boy  or  girl. 

The  state  has  been  divided  into  districts  for  the  more  efficient  and 
economic  functioning  of  parole  and  placement  workers.  There  is  there- 
fore no  duplication  of  effort.  Better  supervision  and  placement  is  a 
result  and  consequently  fewer  returns. 

Industrial    Home  for  the   Adult    Blind. 

The  Industrial  Home  for  the  Adult  Blind,  under  the  new  policy  of 
making  it  a  training  institution  instead  of  a  combined  training  and 
custodial  institution,  is  meeting  the  immediate  need  in  an  adequate 
manner.  However,  a  survey  of  the  blind  in  the  state  is  just  being 
completed  which  will  determine  the  need  of  this  group  for  training, 
care  and  supervision  and  financial  aid. 

Display  and  sales  room  for  products  of  the  blind  are  planned  to 
stimulate  interest,  put  the  products  before  the  buying  public,  encourage 
the  blind  themselves,  and  assist  them  through  proper  training  to 
become  self-supporting. 

State   Narcotic   Hospital. 

Leading  authorities  in  the  United  States  on  the  question  of  drug 
addiction  and  its  treatment  were  interviewed  prior  to  the  establishment 
of  this  institution.  Methods  of  treatment  were  studied,  as  well  as 
suitable  medical  personnel. 

An  institution  for  the  care  and  treatment,  under  the  superintendency 
of  the  outstanding  available  authority  on  this  subject,  was  established 
on  the  old  Pacific  Lodge  property  at  Spadra.  An  emergency  appropria- 
tion of  $100,000  was  necessary,  as  the  legislature  of  1927  provided  no 
funds  for  this  purpose. 

The  institution  is  to  open  in  July  of  1928  with  a  capacity  of  fifty. 
During  the  coming  biennium  it  is  planned  to  increase  the  size  of  this 
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institution  to  enable  its  care  of  a  larger  number  of  addicts.  All  persons 
suffering  from  drug  addiction  and  really  desiring  treatment  and  cure 
will  be  benefited.  The  outlook  for  this  institution  is  most  promising 
and  optimistic.  This  Avork  has  the  interest  of  the  public  and  coopera- 
tion of  the  courts. 

Inmates  are  given  the  best  of  scientific  care  and  treatment  and 
required  to  remain  in  the  institution  a  minimum  of  eight  months. 
Inmates  are  apparently  happy  and  decidedly  grateful  to  the  state  for 
what  is  being  done  for  them.  All  patients  in  convalescent  stage  are 
required  to  perform  some  occupation.  Orchard  and  garden  work  and 
trade  instruction  will  be  features  of  occupational  activities. 

Placement  at  expiration  of  term  in  some  established  employment  with 
after  care  and  supervision  are  expected  to  make  a  majority  of  the  cures 
effected  complete  and  lasting. 

California  is  the  first  state  to  attempt  the  experiment  of  establishing 
a  narcotic  hospital  for  the  care,  treatment  and  ultimate  rehabilitation 
of  drug  addicts. 

Improvements. 

Among  the  many  improvements  made  during  the  last  two  years  at  our 
various  state  institutions  are  the  following: 

AGNEWS    STATE   HOSPITAL 

Complcied  During  Biennium. 

Industrial  building  for  women. 

Purchase  of  130  acres  of  land  for  farniing  purposes. 

Ward  building  for  patients. 

Building  for  employees. 

Electrical  and  plumbing  shops. 

Deep  well  pump  and  pump  house  at  farm  colony. 

Reconstruction  of  buildings  and  pens  at  hog  ranch. 

Addition  of  two  wings  to  open  air  cottage. 

Two  deep  well  turbine  pumps  at  farm  colony. 

Projects  Under  Way  hut  Uncompleted  on  June  30,  1028. 
Two  residences  for  physicians. 

MENDOCINO  STATE  HOSPITAL 

Completed  During  Biennium. 

Bunk  house  for  farm  employees. 

Nineteen  rooms  for  employees  added  in  main  building. 

Two  ward  buildings  for  patients. 

Three  wards  in  main  building  rebuilt  and  remodeled. 

Purchase  of  126  acres  of  land  for  farming  purposes. 

Installed  pasteurizer  at  dairy. 

Rebuilt  farm  foreman's  residence. 

Two  new  wells  and  pumps' for  domestic  and  irrigation  supply. 

Projects  under  way  hut  uncompleted  on  June  30,  1928. 
Building  for  employees. 
Ward  building  for  patients. 
Residence  for  physician. 
Separate  custodial  unit  for  criminal  insane  patients. 

NAPA    STATE    HOSPITAL 

Completed  During  Biennium. 
Nurses  home. 
Blacksmith  shop. 
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Bunk  house  for  dairy  employees. 

Main  pipe  line  for  fuel  oil. 

Purchase  of  249  acres  of  land  for  farming  purposes. 

Garages  for  98  employees'  automobiles. 

Farm  cottage  at  Coombs  ranch. 

Installed  pasteurizer  at  dairy. 

Projects  Under  Way  But  Uncompleted  on  June  SO,  1928. 
Ward  buildings  for  female  patients. 
Building  for  employees. 
Residence  for  physicians. 
Addition  to  laundry  building. 

NORWALK    STATE    HOSPITAL 

Completed  During  Biennium. 

Two  ward  buildings  for  240  patients. 

Receiving  and  treatment  building  for  140  patients. 

Building  for  48  night  employees. 

Three  residences  for  physicians. 

New  cement  walks,  15,300  feet. 

New  and  complete  poultry  plant. 

Replacement  of  old  septic  tank. 

New  well  and  pump  for  irrigation. 

Projects  Under  Way  hut  Uncompleted  on  June  SO,  1928. 

Assembly  hall  and  chapel  for  patients.  ^ 

Additional  new  warehouse. 

PATTON    STATE    HOSPITAL 

Completed  During  Biennium. 

New  complete  laundry  building  and  equipment. 

Two  ward  buildings  for  patients. 

Remodeled  two  wards  for  tubercular  patients. 

New  septic  tank. 

New  boiler  installed  and  old  boilers  repaired. 

Five  employees'  cottages. 

Two  pumps  and  pump  house. 

Garage  for  72  employees  and  state  automobiles. 

Installed  pasteurizer. 

Projects  Under  Way  hut  Uncompleted  on  June  SO,  1928. 

New  kitchen  commissary,  bakery,  cold  storage  and  dining  room  building. 
Special  group,  building  for  tubercular  patients. 

STOCKTON    STATE    HOSPITAL 

Completed  During  Biennium. 

Two  ward  buildings  at  farm  for  240  patients. 

New  boiler  at  dairy. 

New  steam  lines  to  serve  main  building. 

Three  fire  escapes  for  male  and  female  patients'  building. 

Renewed  roof  of  main  female  building. 

New  boiler,  female  department,  power  house. 

Projects  Under  Way  hut  Uncompleted  on  June  SO,  1928. 

Three  ward  buildings  at  farm  for  360  patients. 
Two  residences  for  physicians. 
Patients'  industrial  building. 
Grading  and  paving  of  Harding  way. 
Water  mains  and  sprinkler  system  at  farm. 

PACIFIC    COLONY 

Completed  During  Biennium. 

Two  ward  buildings  for  160  patients. 
Complete  boiler  plant  building. 
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Boiler  equipment  and  steam  service  lines. 

Koud  system  installed.  ,    .,  ,.  r^        w 

Kitchen,  commissary,   bakery,  cold  storage  and  dining  room   building.     Complete 

with  equipment. 
Laundry  building  and  complete  equipment. 
Residence  for  superintendent. 
Subway  under  railroad  grade. 
Bridge  over  San  Jose  creek. 
New  well  and  pumping  equipment. 
Installed  pasteurizer. 

Projects  Under  Way  hut  Uncompleted  on  June  SO,   1928. 
Two  ward  buildings  for  100  patients. 
School  and  gymnasium  building. 
Carpenter,  shoe  shop  and  boys'  training  building. 
Reservoir  for  water  storage. 
Building  and  garages  for  employees. 

SONOMA   STATE  HOME 

Completed  During  Biennium. 
( )n(!  ward  building  for  patients. 
Cottage  for  patients  at  poultry  colony. 
Addition  to  sewage  disposal  plant, 
(iarages  for  employees'  automobiles. 
New  poulti*y  houses  and  hog  pens  at  farm. 
Installed  pasteurizer. 

Projects  Under  Way  hut  Uncompleted  on  June  30,   1928. 
Complete  new  general  hospital  building. 
Building  for  employees. 
New  boiler  installation. 

Water  mains  and  pump  for  domestic  and  tire  protection  system ;  also  additional 
sewage  facilities. 

VENTURA    SCHOOL   ITOR   GIRLS 

Completed  During  Biennium. 

Laundry  building  and  equipment. 

Painting  all  buildings. 

Pasteurizer  installed. 

Repair  and  improvement  of  electric  pole  lines. 

New  cement  walks  and  cement  tennis  courts. 

PRESTON    SCHOOr.   OF    INDUSTRY 

Completed  During  Biennium. 

Garages  for  29  employees'  and  state  automobiles. 

Farm  cottage,  horse  barns  and  corrals  at  Riley  ranch. 

Water  mains  and  syphon  pipes  installed. 

Replaced  old  brick  making  plant. 

New  hog  house  and  fences. 

New  bakery  oven  and  remodeling  of  bakery. 

New  boiler  installed  and  old  boilers  rebuilt. 

Projects  Under  Way  hut  Uncompleted  on  June  30,  1928. 
Purchase  of  51  acres  of  land  for  farming  purposes. 
Hospital  and  receiving  building. 
Class  room  building. 

('ustodial  unit  for  boys  liMiuiring  special  custodial  care. 
Dormitory  building  for  younger  boys. 
Dam  and  dam  site  for  water  supply. 
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WHITTIER    STATE    SCHOOL 

Completed  During  Biennium. 

Remodeling  buildings  in  research  group. 

Residence  for  assistant  superintendent. 

Addition  to  school  building. 

New  well  and  pump. 

Buildings  at  Catalina  summer  camp. 

New  athletic  field. 

Cafeteria  installed. 

New    general    shop    and    building    construction    trades    equipment    installed    and 

buildings  remodeled  for  same. 
Printing  shop  equipment. 
Remodeling  of  boys'  buildings. 

Projects  Under  Way  'but  Uncompleted  on  June  SO,   1928. 
Administration  building. 
Two  buildings  for  boys. 
General  hospital  building. 
Remodel  old  hospital  for  employees'  quarters. 

INDUSTRIAL    HOME   FOB   THE   ADULT   BLIND 

Completed  During  Biennium. 

Extension  of  steam  heat  to  broom  factory. 
Roads  and  walks  in  institution's  grounds. 
New  floor  in  assembly  hall. 
Addition  of  one  story  to  basket  shop  building. 

Projects  Under  Way  hut  Uncompleted  on  J  tine  30,  1928. 
New  roof  on  broom  shop  building. 
New  equipment  and  repair  to  broom  shop  building. 
New  pump  installation  in  well. 
Repairs  and  enlargement  of  ice  plant. 
Steam  lines. 

STATE   NARCOTIC    HOSPITAL 

Projects  Under  Way  hut  Uncompleted  on  June  30,  1928. 

Remodel  building  completely  and  equipping  the  same  to  house  narcotic  patients. 

Well  and  pumping  equipment. 

Septic  tank. 

Hydrotherapy  equipment. 

Heating  and  hot  water  storage  equipment. 

Barracks  building  for  convalescent  patients. 

Conclusion. 

Recognition  is  due  the  splendid  cooperation  of  the  several  superin- 
tendents and  their  respective  staffs  and  employees,  as  well  as  my  own 
staff,  the  Departments  of  Finance  and  Public  Works,  the  Civil  Service 
Commission,  and  other  agencies  who  have,  in  many  ways,  contributed  to 
the  successful  administration  of  this  department. 

In  conclusion,  I  wish  to  thank  your  Excellency  for  your  broad  and 
sympathetic  knowledge  and  understanding  of  our  particular  problem 
and  your  wholehearted  cooperation  which  has  made  possible  the  new 
policy  and  the  many  improvements  in  our  institutions  and  their 
service  to  the  wards  of  the  State  of  California. 

Respectfully  submitted. 

Earl  E.  Jensen, 
Director  of  Institutions. 
July  1,  1928. 
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Statement   of   Income   and    Expenditures 

(July   1,   1926,  to   June   30,   1927) 

Seventy-eighth  Fiscal  Year 

INCOME 

Appropriations    $65,399   87 

Support,  chapter  30,  1925 $37,051   34 

Salaries,  chapter  30,  1925— _ 16,407   41 

Emergency  Resolution  No.   18,  chapter  30,   1925 11,941   12 

License   fees,    private   institutions 2,675   00 

Total  income — $68,074   87 

EXPENDITURES 

Current  year's  expenditures  as  per  following  statement $65,347   77 

Prior  year's  expense  ;  seventy-seventh   fiscal  year 52   10 

Contributions  to  general  fund 2,675   00 

Total  expenditures — $68,074   87 

Materials  i^alai'ies  Service  Property 

and  and  and  and 

Administration                              s^tpjHics  icafjes  expense  eqiviptnent  Total 

Director $1,612   91       —  $1,612  91 

Secretary 3,056   45       3,056  45 

Deportation     -_  3,000   00  $41,477    38       44,477  38 

Supervision  private  inst 1,633   33       — 1,633  33 

Clerical    and    office-- $135    86  7,104    72  381    81  $1,389    59  9,011  98 

Printing 1,013    64       1,013  64 

Telephone  and  telegraph 475   58       475  58 

Postage    473   00       473  00 

Traveling     2,068   76       2,068  76 

Automobile 295   16       214   08  1,015   50  1,524  74 


Total    admlnistration_-$l,444   00      $16,407   41      $45,090   61      $2,405   09      $65,347   77 

Statement  of  Financial  Status 

(As   of   June   30,    1927) 

Seventy-eighth  Fiscal  Year 

FUNDING    GROUP 

Available  appropriated  funds — $13,717   68      Appropriations — 

Support,  Chap.  30,   1925 $932  76 

Salaries,  Chap.  30,  1925 11,726  04 

Emergency  Resolution  No.  68  58  88 

Reserve  for  revolving  fund__     1,000  00 


Total $13,717   68  Total $13,717  68 

PROPRIETARY     GROUP 

Warrants  receivable $8,416   64       Claims  filed $8,416  64 

Revolving  fund 1,000   00       Liability  for  revolving  fund 1,000  00 

Property  and  equipment,  actual  Accountability  for  property  and 

as  of  June  30,  1927 7,175   19  equipment 7,175  19 


Total $16,591   83  Total $16,591  83 

TRUST   GROUP 

General    fund.    Department    of 

Institutions 
Unclaimed  trust  money  fund —  Unclaimed     patients'     personal 

special     $8,737  35  deposits -- $8,737   35 


Total    $8,737   35  Total — ___   $8,737   35 

Statement  of  Income  and  Expenditures 

(July  1,  1927,  to  June  30,  1928) 

Seventy-ninth  Fiscal  Year 

INCOME 

Appropriations    — $56,625   31 

Support,    chapter    30,    1925 $624   50 

Support,   chapter    142,    1927 56,000  81 

License  fees — private  institutions 2,200  00 


Total  income $58,825   31 
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EXPENDITURES 

Current  year's  expenditures,  as  per  following  statement- 
Prior  year's  expense . 

Contribution  to  general  fund 


;56,000   81 

624   50 

2,200   00 


Total  expenditures $58,825   31 


Materials 
and 
Administration  supplies 

Director 

Secretary 

Assistant    secretary    

Deportation 

Supervision  private  inst 

Dietitian    

Supervisor  state  use  and 

provision 

Clerical   and    office $240   61 

Printing 608   57 

Telephone  and  telegraph 

Postage    

Traveling 

Automobile    259   35 


Salaries 
and 
IV  ages 

$5,924  72 
3,225  00 
2,820  00 
3,000  00 
1,410  97 
662    07 

500    00 
7,462    56 


Service 

and 
expense 


$21,364  77 
372  74 
239    44 

268    15 
839    81 


1,190 

08 

475 

06 

4,280 

21 

473 

46 

Property 

and 
equipment 


$298  37 


84  87 


Total 

$5,924  72 

3,225  00 

2,820  00 

24,364  77 

1,783  71 

901  51 

768  15 

8,841  35 

608  57 

1,190  08 

475  06 

4,280  21 

817  68 


Totals     $1,108   53      $25,005    32      $29,503    72         $383   24      $56,000    81 


Statement  of  Financial  Group 

(As  of  June  30,  1928) 

Seventy-ninth  Fiscal  Year 

FUNDING    GROUP 


Available  appropriated  funds__$26,757   09 


Total $26,757   09 


Appropriations — 

Support,  chapter  30,   1925_--  $308  26 

Salaries,  chapter  30,  1925—  12,726  04 
Emergency  Resolution  No.  68 

chapter   30,    1925 58  88 

Support,  chapter  142,   1927—  12,313  91 

Reserve  for  revolving  fund 1,350  00 


Total —$26,757  09 


PROPRIETARY    GROUP 


Revolving  fund $1,350  00 

Warrants  receivable 6,306  35 

Property  and  equipment  as  of 

June   30,   1928—— 7,573  25 


Total   $15,229   60 


Claims  filed $6,306  35 

Tjiability  for  revolving  fund 1,350  00 

Accountability  for  property  and 

equipment — _  7,573  25 


Total   -— $15,229   60 


TRUST   GROUP 

General    fund.    Department    of 

Institutions 
Unclaimed  trust  money  fund — 

special $4,484   95 


Unclaimed     patients'     personal 

deposits    $4,484   95 


Total   $4,484   95 


Total   $4,484   95 


2—68648 
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REPORT  OF  DEPORTATION  AGENT 


Mr.  Earl  E.  Jensen,  Director, 
Department  of  Institutions. 

Dear  Sir:  In  reporting  the  activities  of  this  branch  of  the  service 
for  the  past  biennium  there  are  no  unusual  incidents  to  record.  The 
accompanying  tables  supply  the  detailed  data.  From  a  perusal  of 
Table  No.  1  you  will  note  that  of  the  183  aliens  deported  by  the  federal 
authorities  88,  or  47  per  cent,  were  Mexican  nationals.  Of  this  number 
62  per  cent  were  admitted  to  our  state  hospitals  in  southern  California 
and  it  is  in  this  section  of  the  state  where  the  problem  of  caring  for  the 
defective,  delinquent  and  destitute  of  the  Mexican  race  is  most  acute. 
During  the  biennium  just  closed,  208  patients  of  Mexican  birth  were 
admitted  to  our  state  hospitals  in  southern  California.  As  stated  above 
88  were  deported  to  Mexico  by  the  Federal  Immigration  Service,  hence 
there  remains  a  considerable  number  in  our  institutions.  It  is  the  belief 
of  the  writer  it  would  be  a  humanitarian  act  to  enter  into  negotiations 
with  the  proper  Mexican  officials,  through  our  state  department,  with 
a  view  to  obtaining  their  permission  to  return  some  of  these  unfortunate 
people  to  their  native  land,  where  they  will  be  among  people  of  their 
own  temperament  and  language.  I  have  in  mind  considering  only 
those  of  a  mild  mental  type  who  are  inoffensive  and  can  be  cared  for  in 
the  homes  of  their  relatives  or  friends. 

Attention  is  drawn  to  the  large  number  of  deportations  from  the 
Preston  School — 364 ;  which  represents  28  per  cent  of  the  commitments 
to  this  institution.  While  this  institution  is  always  crowded  to  over 
capacity,  by  deportation  it  has  been  enabled  to  receive  commitments 
from  the  large  urban  districts,  whence  a  majority  of  the  delinquents 
originate,  thus  relieving,  to  some  extent,  the  county  jails,  which  are 
improper  custodial  institutions  for  delinquents  of  this  type.  It  is  our 
sincere  hope  that  with  the  return  of  these  prodigals  to  their  homes  there 
will  result  a  material  salvage  in  young  manhood,  thereby  justifying  the 
liberal  expenditure  of  the  funds  of  our  state. 

The  federal  government,  through  its  Department  of  Labor-Immi- 
gration Service,  continues  its  active  cooperation.  We  are  pleased  with 
its  recent  ruling  that  an  alien  who  becomes  a  public  charge  within  the 
statutory  period  of  five  years  may  be  deported  at  any  time  regardless 
of  the  length  of  time  in  this  country. 

The  following  table  shows  the  number  of  aliens  and  nonresidents 
deported  from  the  several  institutions  during  the  biennium : 

Aliens  Nonresidents     Total 

Stockton 29  48  77 

Napa    23  38  61 

Agnews 11  18  29 

Mendocino    7  17  24 

Patton 64  124  188 

Norwalk   24  53  77 

Sonoma 17  8 
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Aliens  Nonresidents  Total 

Preston   24  361  385 

Whittier    —  I  1 

Ventura    —  5  5 

Totals    183  672  855 

Respectfully  submitted. 

Chas.  F.  Waymirb, 
Deportation  Agent. 

TABLE    No.   1 
Nativity  of  Aliens   Deported    During  the    Biennium 

By  United  States  Immigration  Service 

Canada 10  Jugo-Slavia 5 

Central  America 1  Mexico    88 

Denmark    4  Norw^ay    1 

England    6  New  Zealand 1 

Prance    1  Portugal 1 

Greece 1  Russia 3 

Germany    17  South  America 4 

Holland    1  Spain — 3 

India 2  Scotland 5 

Ireland    5  Sweden 4 

Italy    13  Switzerland 4 

Japan 3  

Total    ___ , 183 

TABLE    No.   2 
Time  in  the  United  States  of  Aliens  Deported  During  the  Biennium 

1  to     6  months —     2  21  to  24  months 11 

6  to  12  months 23  24  to  30  months 15 

12  to  15  months 14  30  to  36  months 14 

15  to  18  months 9  36  to  48  months 31 

18  to  21  months 11  48  to  60  months. 53 

Total    183 

TABLE    No.    3 

July  1,  1926,  to  June  30,  1928 

Deported  on  U.  S.  government  warrants 182 

Deported  by  relatives 1 

Cases  held  pending  litigation 2 

Cases  under  investigation 42 

Cases  with  negative  results 6 

Total — — 233 

TABLE    No.    4 

Showing    Deportations  Since   September,   1915 

Nonresidents  returned  to  their  home 2,840 

Aliens  deported  by  federal  authorities 775 

Chinese    returned   to    China 251 

Japanese  returned  to   Japan 71 

Total     ^ ^-^ 3,937 
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DIETITIAN'S  REPORT 


FOOD  CONDITIONS,  DEPARTMENT  OF  INSTITUTIONS 

A  preliminary  food  survey  in  the  twelve  institutions  in  the  Depart- 
ment of  Institutions  revealed  conditions  which  were  not  only  inter- 
esting but  alarming  as  well.  Meals  served  to  inmates  consisted  at 
times  of  food  with  notably  high  carbohydrate  content,  a  dinner  of 
macaroni,  potatoes,  and  beans  was  not  a  rare  occurrence,  but  sometimes 
a  usual  one.  Wheat  bread  as  a  further  source  of  carbohydrate  was 
consumed  in  greater  quantities  than  graham  or  whole  wheat  bread. 
In  the  matter  of  food  preparation  there  was  lacking  a  thoroughness 
which  can  only  accompany  well  cooked  food.  Cereals  were  thrown  in 
a  steam  pot  and  processed  only  thirty  minutes,  beans  were  steamed  less 
than  two  hours,  the  resulting  product  not  even  having  the  starch 
broken  down  into  poly  or  disaccharids.  Meat  on  the  other  hand  was 
violently  boiled  without  braising  until  every  atom  of  extractives  was 
boiled  out  and  the  meat  left  a  colorless,  flavorless  gray  rubbery  product. 
Vegetables,  too,  subjected  to  steam  were  turned  out  in  huge  quantities 
with  little  or  no  regard  for  flavor,  texture  or  palatability. 

Routine  menus  were  in  use;  i.e.,  beans  were  served  regularly  every 
Tuesday,  beef  every  Thursday,  and  so  on.  The  monotony  of  steam 
cooked  food,  the  psychological  effect  of  routine  menus,  and  improper 
preparation  both  by  over  and  under  cooking  food  resulted  in  plate  and 
general  garbage  waste,  which  surpassed  even  the  expectations  of  a 
liberal  estimate. 

Ranch  and  dairy  products  were  delivered  to  the  kitchen  irrespective 
of  time,  quality,  quantity,  or  demand.  More  specifically,  tons  of  string 
beans  were  delivered  one  week;  tons  of  chard  the  next.  Further,  due 
to  inadequate  storage  space  the  vegetables  had  to  be  left  on  delivering 
platforms  and  were  subjected  to  the  heat  of  the  sun,  and  the  dew  of 
the  night  from  which  they  naturally  enough  became  dehydrated  and 
mouldy.  In  one  institution  the  milk  after  pasteurization  had  a  peculiar 
flat,  colorless  taste.  It  was  found  that  even  though  pasteurized  at  145 
degrees  and  held  for  thirty  minutes,  it  was  not  rapidly  cooled  to  70 
degrees,  hence,  all  of  the  flavors  were  not  recovered. 

In  the  patients'  dining  rooms  the  food  service  was  not  properly 
supervised.  While  attendants  were  always  present  at  meal  time,  their 
function  was  one  of  watchful  waiting  while  some  patients  made  a  meal 
of  bread  and  syrup,  others  of  potatoes  and  meat.  A  condition  of  grave 
concern  is  the  lack  of  dining  room  space  both  for  large  congregate 
groups  and  small  groups  on  the  ward.  In  some  instances  patients  must 
eat  in  dark  corridors,  poorly  lighted  halls,  and  even  in  close  proximity 
to  lavatories.  Not  only  are  the  surroundings  unstimulating  but  in 
Avhat  condition,  at  best,  can  the  food  be  after  it  leaves  a  subkitchen  and 
is  served  on  trays  which  must  be  carried  various  distances  by  one 
attendant  who  has  at  least  ten  or  twenty  patients  to  wait  on  ?  The  food 
is  lukewarm,  generously  slopped  over  the  tray,  and  wholly  unappetizing. 
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Most  of  the  kitchens  are  in  run-down  condition,  sadly  ne§:lected,  and 
distressingly  in  need  of  paint.  Due  to  the  fact  that  all  of  the  patients' 
cooking  is  done  by  steam,  and  that  insufficient  effort  is  made  or  poor 
fan  systems  have  been  installed,  the  steam  does  not  leave  the  kitchens 
quickly;  a  film  is  deposited  on  the  wall  which  becomes  streaked  and 
shadowy.  The  kitchen  equipment  is  fairly  modern,  as  far  as  it  goes,  but 
in  quantity  and  variety  does  not  begin  to  measure  up  to  the  increased 
population  that  it  must  care  for. 

Sanitary  conditions  are  not  the  best.  Even  though  the  walls  of  the 
kitchens  be  dingy,  effort  may  be  directed  on  keeping  equipment  spotless, 
and  if  not  glittering  at  least  without  a  greasy  smear  which  is  familiar 
to  almost  all.  Cockroaches  and  ants  are  not  without  representation,  to 
the  indifferent  concern  of  those  whose  duty  it  is  to  supervise  the  well 
being  of  an  institution.  Drainage  is  poor,  ice  boxes  inadequate.  Little 
consideration  has  been  taken  of  the  wash  room  and  toilet  facilities  for 
kitchen  help ;  this  matter  is  a  grave  one  since  serious  contamination, 
even  infection,  may  result.  In  the  dairies  the  problem  of  sanitation, 
or  lack  of  it,  can  not  be  overemphasized,  since  milk  is  a  most  susceptible 
food  toward  foreign  material  of  any  kind  and  when  patients  come  in 
from  the  corrals,  and  are  in  direct  contact  with  open  buckets  of  milk, 
it  seems  hardly  possible  that  danger  may  be  averted. 

Briefly,  that  is  the  situation  as  the  dietitian  found  it  beginning  her 
services  with  the  state  some  eight  months  ago.  What  has  been  done  in 
the  line  of  constructive  improvement?  The  carbohydrate  meals  have 
been  relieved  by  the  introduction  of  fresh  fruits  and  vegetables,  which 
are  easily  available  from  local  grounds.  Meals  at  which  baked  beans 
and  potatoes  were  served  are  taboo.  When  beans  are  served  every  effort 
is  made  to  introduce  a  fresh  bulky  vegetable  such  as  spinach,  chard,  or 
lettuce.  Particular  effort  is  being  directed  toward  proper  preparation 
of  food  so  that  raw  sogg>^  food,  unbraised  meat,  unseasoned  vegetables 
do  not  leave  the  kitchen  in  such  a  condition.  Raw  vegetables — carrots, 
onions,  lettuce,  tomatoes,  cabbage  are  being  introduced  into  the  diet, 
thus  supplying  vitamine,  mineral  and  bulk.  Whole  wheat  bread  and 
rolls  are  baked  much  to  the  delight  of  the  patients.  It  is  the  ultimate 
aim  to  serve  well-balanced  meals. 

It  is  the  present  endeavor  to  make  improvements,  regardless,  using 
whatever  there  is  to  work  with.  Thus  steam  cooking  is  still  in  predom- 
inance, but  by  keeping  the  available  bake  ovens  in  use  constantl}^,  it  is 
possible  to  reach  a  few  wards  at  a  time  with  roasted  meats,  baked 
vegetables,  and  so  on,  thus  introducing  to  a  very  small  extent  variety 
in  food  preparation.  All  food  is  tasted  by  the  dietition  before  it  leaves 
the  kitchen,  and  the  efforts  in  introducing  change  are  most  gratifying 
since  the  patients  do  not  hesitate  to  express  their  delight  in  a  varied 
diet. 

Routine  menus  are  a  thing  of  the  past,  their  use  is  strictly  prohibited. 
Nothing  is  more  deadening  and  institutional  than  to  know  that  each 
day  brings  a  set  menu.  Inmates  and  employees  have  expressed  their 
pleasure  regarding  this. 

Since  the  dairy  and  ranch  are  so  closely  related  to  the  kitchen,  effort 
has  been  made  to  correlate  them  so  that  they  may  be  of  real  service  to 
each  other.  Conferences  are  scheduled  between  the  chef  and  farm 
foreman.    It  is  then  possible  for  the  chef  to  order  the  vegetables  as  he 
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needs  them  and  the  farmer  to  state  his  production  and  a  ways  and 
means  agreed  upon  whereby  surplus  may  be  utilized.  The  chef  has 
been  instructed  to  plan  his  menus  covering  a  week's  period.  Thus  he 
may  plan  his  work  ahead  and  proceed  in  a  logical  fashion,  heretofore 
haphazard.  The  farmer,  too,  knowing  what  is  wanted  in  the  kitchen 
for  such  a  period  may  plan  his  work  also  and  make  proper  arrange- 
ment to  avoid  useless  waste,  through  overproduction  and  careless  selec- 
tion of  old  neglected  produce  unfit  for  table  use.  In  recommendations 
to  superintendents,  attention  has  been  called  to  the  apparent  lack  of 
supervision  in  the  patients'  dining  rooms.  There  has  been  a  marked 
improvement  here  and  with  efforts  being  directed  toward  having 
patients  served  with  each  kind  of  food  prepared,  and  encouragement 
given  to  eat  it,  at  least  proper  support  is  being  given  toward  seeing  that 
the  patients  eat  what  is  prepared  for  them. 

As  far  as  dining  room  space  is  concerned,  the  only  immediate  control 
there  is  of  that,  is  to  make  conscientious  efforts  to  improve  the  tray 
service  and  hurry  meals  to  the  patients  that  they  might  enjoy  them 
while  warm. 

Keeping  kitchens  and  equipment  clean  and  free  from  vermin  is  not 
a  matter  of  eight  or  ten  days'  effort — the  usual  length  of  the  dietitian's 
stay  in  an  institution.  Constant  war  on  uncleanly  conditions  can  only 
bring  kitchens  up  to  standard. 

What  further  improvements  can  be  anticipated  in  the  future?  It 
has  been  the  policy  to  ''do  the  best  we  can  with  what  we  have  to  work 
with."  Progress,  then,  is  necessarily  limited.  There  must  be  more 
equipment,  particularly  roasting  ovens,  whereby  food  may  be  prepared 
in  various  ways,  become  more  palatable,  result  in  less  plate  waste. 
Chopping  machines,  too,  for  the  preparation  of  raw  vegetables  in  large 
quantities  are  badly  needed. 

It  is  my  opinion  that  the  dairies  should  be  more  closely  supervised 
by  some  one  who  has  made  a  specialty  of  that  work,  as  it  is  quite  evident 
there  is  much  room  for  improvement. 

In  the  building  program  that  is  submitted  every  year  the  following 
needs  should  be  thoroughly  investigated :  Canneries,  dining  rooms, 
kitchen  ventilation,  lavatory  and  toilet  facilities,  store  room.  In  some 
institutions  canning  of  surplus  vegetables  and  fruits  is  carried  on  in 
the  kitchen,  resulting  in  much  confusion  and  serious  interference  with 
food  preparation.  This  is  a  distinct  industry  and  should  be  entirely 
divorced  from  kitchen  procedure.  The  necessity  for  this  can  not  be 
overemphasized.  Balanced  diets,  well  prepared  food  is  of  little  or  no 
value  if  suitable  dining  room  space  is  not  provided  to  lend  color  and 
cheerful  surroundings  to  patients.  Furthermore,  the  present  situa- 
tion in  which  patients  are  crowded  in  hallways,  and  must  eat  from 
trays,  is  disgraceful.  Under  proper  direction  fanning  systems  and  air 
vents  can  be  installed  so  that  steam  need  not  streak  kitchen  walls  and 
make  them  dingy  and  unattractive  in  less  than  no  time.  Lavatory  and 
toilet  facilities  must  be  improved  and  further  investigated,  since  they 
are  entirely  inadequate.    Storage  space  for  vegetables  is  badly  needed. 

Eecommendation  is  made  for  increase  of  dairy  products  for  patients, 
particularly  to  eggs  and  milk.  For  the  most  part  only  on  holidays  do 
patients  get  eggs.  It  is  desired  that  they  be  served  several  times  a  week 
to  round  out  a  breakfast,  which  at  this  time  consists  only  of  cereal. 


24  DEPARTMENT  OF  INSTITUTIONS 

fruit,  bread  and  butter  and  coffee.  Taking  into  consideration  the 
working  group  of  patients,  this  meal  is  inadequate. 

Cafeteria  plan  of  food  service  has  been  attempted  in  one  of  the  insti- 
tutions and  has  met  with  particular  success.  While  fundamentally  the 
same  food  is  used,  it  is  apparently  enjoyed  100  per  cent  more,  and 
waste  is  reduced  one-third  if  not  one-half.  The  psychological  effect  of 
seeing  the  food  nicely  displayed,  and  having  a  choice  even  though 
limited,  is  marked  indeed.  Further  service  of  this  kind  is  heavily 
endorsed. 

The  effort  of  the  dietitian  is  to  have  nourishing  food  well  prepared. 
Should  consideration  be  given  to  suggestions  and  continued  coopera- 
tion be  obtained,  there  is  no  reason  why  meals  served  in  California 
institutions  should  not  be  of  the  best. 
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REPORT  OF  MEDICAL  SUPERINTENDENT  OF 
AGNEWS  STATE  HOSPITAL 


Mr.  Earl  E.  Jensen, 

Director  of  State  Institutions, 
Sacramento,  California. 

Twenty  years  ago  we  began  replacing  the  destroyed  Agnews  Asylum 
for  the  insane  with  a  hospital  for  the  mentally  ill. 

It  was  then  thought  that  to  best  serve  its  purpose  such  a  hospital 
should  not  be  so  large  as  to  collect  in  one  community  too  large  a  number 
of  patients  of  too  varied  conditions.  It  was  determined  there  should 
be  an  acute  center  of  limited  capacity  first  constructed,  later  to  be 
supplemented  by  an  adjunct  community  segregated  from  the  parent 
institution  but  under  its  administration  and  an  integral  part  of  it. 
Accordingly  a  general  scheme  was  adopted  and  specific  plans  made  for 
a  hospital  for  1000  beds.  This  scheme  and  building  plans  have  been 
adhered  to. 

However,  because  the  necessity  for  additional  housing  became  so 
great  before  a  supplemental  plant  could  be  established,  more  or  less 
temporary  extension  has  been  made  so  that  with  temporary  provision 
and  excessive  overcrowding  the  number  now  housed  is  2000.  Though 
still  of  opinion  1000  should  have  been  the  maximum  for  the  receiving, 
acute,  and  psychopathic  center,  1250  will  have  to  be  accepted,  and 
should  not  be  increased,  as  the  proper  housing  when  temporary  build- 
ings are  abandoned  and  overcrowded  excess  removed.  This  relief  is 
urgent  for  the  proper  care  of  patients  and  best  results  in  treatment. 

The  purchase  of  land  last  year  of  character  and  location  ideal  for  the 
purpose  now  makes  possible  the  extension  of  this  hospital  by  a  detached 
plant  as  originally  planned,  to  give  this  relief  and  provide  for  addi- 
tional numbers.  Because  of  convenience  to  a  center  of  large  popula- 
tion and  economy  in  construction,  it  probably  will  be  found  advisable  to 
utilize  this  well  adapted  site  on  which  to  provide  some  of  the  urgently 
needed  additional  housing.  We  are  glad  to  be  able  to  offer  this  desirable 
method  of  increasing  our  population  to  the  maximum  fixed  for  our  state 
hospitals. 

If  this  provision  for  relief  and  increased  numbers  is  provided,  we 
shall  then  be  able  to  use  our  present  hospital,  planned  for  the  purpose, 
for  the  reception,  study,  and  active  treatment  of  new  cases.  A  real 
psychophysical  hospital.  While  our  planning  and  construction  of  a 
physical  plant  for  this  purpose  are  not  far  amiss,  and  probably  have 
not  yet  been  excelled  in  structure  and  arrangement,  still  our  ideas  and 
desires  have  expanded,  our  vision  has  enlarged  with  development,  our 
interest  in  psychiatry  has  increased,  and  the  urge  to  help  in  the  solu- 
tion of  its  problems  emboldens  us  to  put  forward  plans  long  cherished 
and  to  ask  for  assistance  to  make  Agnews  something  more,  and  more 
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useful.  In  addition  to  all  else  it  is  desired  this  hospital  shall  stand 
for,  we  wish  very  greatly  to  increase  our  equipment  and  facilities  for 
investigation  and  research  and  in  our  budget  have  asked  appropriation 
for  enlarged  laboratories,  which  also  we  would  make  useful  for  teaching 
and  increasing  interest  in  psychiatry.  Such  work  can  only  be  done 
where  there  is  abundance  of  material,  and  material  can  only  be  had  in 
sufficient  quantity  and  variety  in  connection  with  a  state  hospital. 
Whatever  we  have  done  and  are  doing  with  our  present  facilities  we 
feel  restricted  and  desire  greater  opportunity  to  do  psychophysical 
research.  We  think  we  are  modest  and  reasonable  in  our  request 
which  is  not  up  to  the  measure  of  our  desire.  I  also  believe  the  abnormal 
is  the  door  through  which  we  are  to  arrive  at  a  better  understanding  of 
normal  mental  action.  I  know  the  great  and  increasing  need  for  more 
housing,  but  are  we  to  go  on  and  on  and  on  simply  housing  without 
attempting  to  stem  the  increasing  tide  of  mental  conditions  requiring 
more  room?  Humanity  and  economy  demand  greater  effort  shall  be 
made  to  prevent  and  restore  at  whatever  cost  necessary,  while  at  the 
same  time  adequate  provision  for  housing  is  provided. 

Our  plan  is  to  use  the  hospital  we  have  with  its  facilities  and  such 
additions  thereto  as  may  be  found  desirable,  without  increasing  its 
capacity,  for  study,  teaching,  and  treating,  while  the  supplementary 
institution  with  its  fertile  land  shall  furnish  beneficial  employment 
with  a  further  chance  for  readjustment  if  the  patient  is  not  restored 
by  hospital  treatment.  The  number  necessary  to  permanently  detain 
should  greatly  lessen  and  many  of  these  can  be  made  productive  with 
comfort  and  with  as  much  out  of  life  as  their  capacity  will  permit. 

We  can  only  expect  what  can  be  given  us,  but  if  we  can  have 
sympathy  for  our  plans  and  our  endeavors,  and  as  much  as  may  be 
possible  to  advance  them,  we  shall  go  forward  with  courage  and 
enthusiasm. 

Our  estimated  needs  for  support,  upkeep,  betterments,  expansion  and 
provision  for  more  advanced  and  better  service  are  made  known  to  you 
in  our  budget  requests. 

Services  rendered  and  results  during  the  biennium  are  very  well 
shown  in  the  statistical  part  of  our  report.  To  be  especially  noted 
among  the  permanent  improvements  of  the  period  are  a  new  building 
for  patients,  one  for  employees,  addition  for  occupational  therapy,  a 
new  building  for  mechanics  and  the  acquisition  of  additional  land  mak- 
ing possible  the  development  of  extensive  vegetable  gardens  and  render- 
ing practicable  the  extension  of  this  hospital.  We  have  expanded  and 
advanced  very  greatly  in  occupational  and  recreational  therapy,  con- 
tinuing our  medical  and  laboratory  work  with  increasing  interest  and 
effort. 

We  enter  upon  a  new  biennium  with  greater  confidence  of  producing 
desired  results  because  we  do  so  with  more  adequate  personnel  and 
better  equipment,  and  because  we  feel  assured  of  your  sympathetic 
interest  and  assistance. 

At  present  our  excessively  overcrowded  condition  is  our  greatest 
handicap. 

Leonard  Stocking, 
f.      Medical  Superintendent. 


J 
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REPORT  OF  THE  MEDICAL  SUPERINTENDENT  OF 
MENDOCINO  STATE  HOSPITAL 


Earl  E.  Jensen, 

Director  of  Institutions, 
Sacramento,  California. 

Sir  :  I  have  the  honor  to  submit  herewith  the  following  report  cover- 
ing the  biennium  ending  June  30,  1928. 

PATIENT  POPULATION 

The  population  of  the  hospital  on  July  1,  1926,  was  740  men  and  386 
women,  total  1126.  On  June  30,  1928,  the  population  was  867  men  and 
429  women,  total  1296,  there  being  an  increase  for  the  two  years  of 
170  patients.  There  were  170  insane  first  admissions  during  this 
period,  29  insane  readmissions,  88  transfers  from  other  hospitals  and  4 
intemperate  cases  admitted  on  voluntary  commitments.  The  total  of 
admissions  of  all  types  was  423.  Our  rate  of  commitment  during  this 
period  remained  about  the  same  until  the  latter  portion  of  1928,  at 
which  time  the  commitments  were  markedly  increased  due  to  the  fact 
that  we  received  quite  a  number  from  Los  Angeles  County  and  from  the 
San  Francisco  Bay  vicinity  in  order  to  relieve  the  congested  condition 
in  the  other  state  hospitals. 

There  were  employed  in  the  hospital  on  June  30,  1928,  173  men  and 
14  women  in  the  various  industries,  including  the  ranch  and  its  different 
departments,  landscape  gardens,  laundry,  kitchens,  bakery,  mechanical 
department,  sewing  room  and  art  room.  Aside  from  this,  work  is  found 
for  patients  on  the  wards  whose  age  or  physical  condition  unfits  them 
for  more  strenuous  forms  of  labor.  It  is  felt  that  occupation,  in  one 
form  or  the  other,  is  of  greatest  benefit  to  the  patients,  as  it  not  only 
hastens  their  return  to  normalcy,  but  in  keeping  them  occupied,  they 
are  apparently  more  contented. 

During  the  past  biennium  the  remodeling  of  the  original  wards  in 
the  hospital  has  been  completed,  making  these  quarters  more  cheerful, 
better  ventilated,  and  simplifying  the  housekeeping  methods. 

The  two  wards,  one  male  and  one  female,  which  were  constructed 
about  1910,  have  also  been  entirely  renovated,  including  the  plumbing, 
plastering,  painting,  and  have  been  rendered  more  habitable.  The 
female  cottage,  formerly  used  as  one  ward,  has  been  divided  into  two 
wards,  one  on  the  second  floor  occupied  by  women  who  work  in  indus- 
tries, and  the  one  on  the  first  floor  by  invalided  cases  and  those  requir- 
ing special  medical  attention.  These  quarters  are  well  adapted  to  the 
uses  to  which  they  are  being  put.  This  cottage  is  surrounded  by  a  large 
yard  shaded  with  native  oak  trees,  also  ornamental  trees,  and  has 
recently  been  planted  to  lawn  with  wide  walks.  This  has  materially 
added  to  the  comfort  of  such  patients  occupying  this  exercise  area. 
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useful.  In  addition  to  all  else  it  is  desired  this  hospital  shall  stand 
for,  we  wish  very  greatly  to  increase  our  equipment  and  facilities  for 
investigation  and  research  and  in  our  budget  have  asked  appropriation 
for  enlarged  laboratories,  which  also  we  would  make  useful  for  teaching 
and  increasing  interest  in  psj^chiatry.  Such  work  can  only  be  done 
where  there  is  abundance  of  material,  and  material  can  only  be  had  in 
sufficient  quantity  and  variety  in  connection  with  a  state  hospital. 
Whatever  we  have  done  and  are  doing  with  our  present  facilities  we 
feel  restricted  and  desire  greater  opportunity  to  do  psychophysical 
research.  We  think  we  are  modest  and  reasonable  in  our  request 
which  is  not  up  to  the  measure  of  our  desire.  I  also  believe  the  abnormal 
is  the  door  through  which  we  are  to  arrive  at  a  better  understanding  of 
normal  mental  action.  I  know  the  great  and  increasing  need  for  more 
housing,  but  are  we  to  go  on  and  on  and  on  simply  housing  without 
attempting  to  stem  the  increasing  tide  of  mental  conditions  requiring 
more  room?  Humanity  and  economy  demand  greater  effort  shall  be 
made  to  prevent  and  restore  at  whatever  cost  necessary,  while  at  the 
same  time  adequate  provision  for  housing  is  provided. 

Our  plan  is  to  use  the  hospital  we  have  with  its  facilities  and  such 
additions  thereto  as  may  be  found  desirable,  without  increasing  its 
capacity,  for  study,  teaching,  and  treating,  while  the  supplementary 
institution  with  its  fertile  land  shall  furnish  beneficial  employment 
with  a  further  chance  for  readjustment  if  the  patient  is  not  restored 
by  hospital  treatment.  The  number  necessary  to  permanently  detain 
should  greatly  lessen  and  many  of  these  can  be  made  productive  with 
comfort  and  with  as  much  out  of  life  as  their  capacity  will  permit. 

We  can  only  expect  what  can  be  given  us,  but  if  we  can  have 
sympathy  for  our  plans  and  our  endeavors,  and  as  much  as  may  be 
possible  to  advance  them,  we  shall  go  forward  with  courage  and 
enthusiasm. 

Our  estimated  needs  for  support,  ui)keep,  betterments,  expansion  and 
provision  for  more  advanced  and  better  service  are  made  known  to  you 
in  our  budget  requests. 

Services  rendered  and  results  during  the  biennium  are  very  well 
shown  in  the  statistical  part  of  our  report.  To  be  especially  noted 
among  the  permanent  improvements  of  the  period  are  a  new  building 
for  patients,  one  for  employees,  addition  for  occupational  therapy,  a 
new  building  for  mechanics  and  the  acquisition  of  additional  land  mak- 
ing possible  the  development  of  extensive  vegetable  gardens  and  render- 
ing practicable  the  extension  of  this  hospital.  We  have  expanded  and 
advanced  very  greatly  in  occupational  and  recreational  therapy,  con- 
tinuing our  medical  and  laboratory  work  with  increasing  interest  and 
effort. 

We  enter  upon  a  new  biennium  with  greater  confidence  of  producing 
desired  results  because  we  do  so  with  more  adequate  personnel  and 
better  equipment,  and  because  we  feel  assured  of  your  sympathetic 
interest  and  assistance. 

At  present  our  excessively  overcrowded  condition  is  our  greatest 
handicap. 

Leonard  Stocking, 
i      Medical  Superintendent. 
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REPORT  OF  THE  MEDICAL  SUPERINTENDENT  OF 
MENDOCINO  STATE  HOSPITAL 


Earl  E.  Jensen, 

Director  of  Institutions, 
Sacramento,  California. 

Sir  :  I  have  the  honor  to  submit  herewith  the  following  report  cover- 
ing the  biennium  ending  June  30,  1928. 

patient  population 

The  population  of  the  hospital  on  July  1,  1926,  was  740  men  and  386 
women,  total  1126.  On  June  30,  1928,  the  population  was  867  men  and 
429  women,  total  1296,  there  being  an  increase  for  the  two  years  of 
170  patients.  There  were  170  insane  first  admissions  during  this 
period,  29  insane  readmissions,  88  transfers  from  other  hospitals  and  4 
intemperate  cases  admitted  on  voluntary  commitments.  The  total  of 
admissions  of  all  types  was  423!  Our  rate  of  commitment  during  this 
period  remained  about  the  same  until  the  latter  portion  of  1928,  at 
which  time  the  commitments  were  markedly  increased  due  to  the  fact 
that  we  received  quite  a  number  from  Los  Angeles  County  and  from  the 
San  Francisco  Bay  vicinity  in  order  to  relieve  the  congested  condition 
in  the  other  state  hospitals. 

There  were  employed  in  the  hospital  on  June  30,  1928,  173  men  and 
14  women  in  the  various  industries,  including  the  ranch  and  its  different 
departments,  landscape  gardens,  laundry,  kitchens,  bakery,  mechanical 
department,  sewing  room  and  art  room.  Aside  from  this,  work  is  found 
for  patients  on  the  wards  whose  age  or  physical  condition  unfits  them 
for  more  strenuous  forms  of  labor.  It  is  felt  that  occupation,  in  one 
form  or  the  other,  is  of  greatest  benefit  to  the  patients,  as  it  not  only 
hastens  their  return  to  normalcy,  but  in  keeping  them  occupied,  they 
are  apparently  more  contented. 

During  the  past  biennium  the  remodeling  of  the  original  wards  in 
the  hospital  has  been  completed,  making  these  quarters  more  cheerful, 
better  ventilated,  and  simplifying  the  housekeeping  methods. 

The  two  wards,  one  male  and  one  female,  which  were  constructed 
about  1910,  have  also  been  entirely  renovated,  including  the  plumbing, 
plastering,  painting,  and  have  been  rendered  more  habitable.  The 
female  cottage,  formerly  used  as  one  ward,  has  been  divided  into  two 
wards,  one  on  the  second  floor  occupied  by  women  who  work  in  indus- 
tries, and  the  one  on  the  first  floor  by  invalided  cases  and  those  requir- 
ing special  medical  attention.  These  quarters  are  well  adapted  to  the 
uses  to  which  they  are  being  put.  This  cottage  is  surrounded  by  a  large 
3^ard  shaded  with  native  oak  trees,  also  ornamental  trees,  and  has 
recently  been  planted  to  lawn  with  wide  walks.  This  has  materially 
added  to  the  comfort  of  such  patients  occupying  this  exercise  area. 
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NEW  CONSTRUCTION 

Cottages  G  and  H  were  completed  during  the  summer  of  1927  and 
have  proved  themselves  to  be  of  a  very  satisfactory  type.  These  are 
both  of  86  capacity  for  women  patients.  Tt  wa,s  decided  not  to  transfer 
from  other  hospitals  to  fill  these  two  buildings,  but  to  request  commit- 
ments to  this  institution  i-ather  than  to  those  tliat  were  overcrowded. 
We  have  been  receiving  the  additional  commitments  but,  to  a  large 
majority,  they  have  been  male  patients.  Therefore,  at  the  present  time, 
Cottage  H  is  unoccupied. 

The  Custodial  Building  is  ])ractically  completed  and  should  be 
occupied  by  October,  1928.  Quarters  in  this  building  consist  of  single 
rooms  only,  and  will  at  present  hold  66  patients.  The  day  room,  dining 
room,  water  sections,  however,  are  constnicted  with  the  idea  of  increas- 
ing the  capacity  of  this  building  to  'JOO  patients  eventually.  It  has 
also  been  decided  to  put  a  cafeteria  in  the  unit,  as  it  is  felt  that  this  is 
the  most  satisfactory  method  of  feeding  patients  of  sufficient  mental 
capacity  to  cooperate.  The  grounds  about  the  building  will  have  to  be 
landscaped  with  patient  labor  as  the  money  t'oi*  this  work  is  not  avail- 
able in  the  appropriation. 

The  Attendants'  Building  is  under  construction  and  will  house  80 
persons,  two  to  the  room.  Tt  should  be  ready  for  occu]>ancy  during 
October,  1928.  These  quarters  should  be  dui)licated  during  the  next 
biennium,  as  the  present  caj)acity  is  insufficient  for  our  needs. 

The  new  Physician's  Cottage  has  been  begun  and  will  ])robably  be 
ready  for  occupancy  some  time  in  September,  1928. 

The  Women's  Building  of  120  capacity  provided  for  in  the  last 
budget,  has  not  yet  been  begun,  but  plans  and  specifications  are  under 
way.  This  building  will  be  of  the  same  type  of  architecture  as  Cottages 
G  and  11,  the  Receiving  Building  and  Custodial  r>uilding.  Appropria- 
tions for  further  buildings  at  this  institution  will  be  requested  of  the 
next  legislature  in  approximately  the  same  amount  as  that  allowed  by 
the  last  legislature,  which  will  increase  the  capacity  of  the  institution 
approximately  350  patients. 

PERMANENT  IMPROVEMENTS  OTHER  THAN   THOSE  FOR  CARE  AND  WELFARE 

A  well  16  inches  by  78  feet  was  dug  and  turbine  pump  of  385  gallons 
per  minute  capacity  was  installed.     This  well  is  for  domestic  use. 

A  complete  set  of  recording  instruments  were  added  to  the  boilers 
and  these  promote  economy  in  operation. 

Two  motor  driven  extractors  and  two  motor  driven  presses  were 
added  to  the  laundry  equipment. 

ADDITIONAL   LAND 

The  piece  of  land  known  as  the  Clark  Ranch  was  purchased  during 
the  past  fiscal  year,  adding  better  than  100  acres  to  the  hospital  area 
under  cultivation.  This  land  lies  along  the  Russian  River,  is  known  as 
river  bottom  land,  is  of  very  high  productivity  and,  with  proper 
handling,  ought  to  make  large  returns  to  the  state. 
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PERSONNEL 

Dr.  S.  H.  Babington  was  appointed  to  the  medical  staff  on  July  19, 
1926,  and  resigned  on  December  31,  1927. 

Dr.  L.  J.  McMahon,  pro  rata  dentist,  resigned  on  June  30,  1927,  to 
devote  his  entire  time  to  the  Sonoma  State  Home.  Dr.  Donald  A. 
Frost  was  appointed  on  July  1,  1927,  to  fill  the  vacancy. 

Dr.  Elizabeth  Ward  Tock  resigned  on  September  15,  1927,  and  Dr.  R. 
Eva  Rawlings  was  appointed  to  her  position  on  October  1,  1927. 

Dr.  R.  0.  LeBaron,  first  assistant  physician,  resigned  on  December 
22,  1927. 

Dr.  Lee  E.  Smith  was  appointed  on  January  24,  1928,  and  resigned 
on  May  1,  1928. 

Dr.  Leonard  Galton  was  appointed  on  May  2,  1928. 

We  have  been  one  physician  short  on  the  staff  for  six  months  prior 
to  June  30,  1928,  due  to  the  difficulty  of  getting  satisfactory  men  to 
fill  the  positions  vacated  by  Dr.  LeBaron  and  Dr.  Babington.  We  expect 
to  fill  that  vacancy,  however,  within  the  next  thirty  days  by  a  man  who 
has  had  sufficient  experience  to  be  thoroughly  familiar  with  this  type  of 
work  and  who  has  been  interviewed  by  the  superintendent.  He  should 
fill  the  position  satisfactorily.  The  last  budget  made  provision  for  an 
additional  physician  after  July  1st.  We  are  hoping  to  get  a  man  for 
this  position  who  can  take  over  the  pathological  work  of  the  institu- 
tion, one  who  is  equipped  to  do  modern  pathology,  since  we  feel  that 
the  institution  is  now  large  enough  to  require  one  whose  entire  time 
would  be  devoted  to  this  work.  We  have  ample  material,  and  correct 
pathological  data  is  essential  to  the  proper  treatment  of  cases. 

BUSINESS   MANAGER ^S  DEPARTMENT 

The  seventy-eighth  fiscal  year  farm  production  was  $60,069.12,  net 
profit  $30,575.58,  while  the  seventy-ninth  fiscal  year  production  was 
$56,020.52,  net  profit  $19,011.83. 

Much  loss  was  experienced  in  the  dairy  herd  on  account  of  tubercu- 
losis and  infectious  abortion. 

Rotation  of  crops  is  being  practiced  and  greatly  increased  yields  are 
resulting. 

Donald  R.  Smith, 
Medical  Superintendent. 
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NEW  CONSTRUCTION 

Cottages  G  and  H  were  completed  during  the  summer  of  1927  and 
have  proved  themselves  to  be  of  a  very  satisfactory  type.  These  are 
both  of  86  capacity  for  women  patients.  It  was  decided  not  to  transfer 
from  other  hospitals  to  fill  these  two  buildings,  but  to  request  commit- 
ments to  this  institution  rather  than  to  those  that  were  overcrowded. 
We  have  been  receiving  the  additional  commitments  but,  to  a  large 
majority,  they  have  been  male  patients.  Therefore,  at  the  present  time, 
Cottage  H  is  unoccupied. 

The  Custodial  Building  is  practically  completed  and  should  be 
occupied  by  October,  1928.  Quarters  in  this  building  consist  of  single 
rooms  only,  and  will  at  present  hold  66  patients.  The  day  room,  dining 
room,  water  sections,  however,  are  const nicted  with  the  idea  of  increas- 
ing the  capacity  of  this  building  to  300  patients  eventually.  It  has 
also  been  decided  to  put  a  cafeteria  in  the  unit,  as  it  is  felt  that  this  is 
the  most  satisfactory  method  of  feeding  patients  of  sufficient  mental 
capacity  to  cooperate.  The  grounds  about  the  building  will  have  to  be 
landscaped  with  patient  labor  as  the  money  for  this  work  is  not  avail- 
able in  the  appropriation. 

The  Attendants'  Building  is  under  construction  and  will  house  80 
persons,  two  to  the  room.  It  should  be  ready  for  occupancy  during 
October,  1928.  These  quarters  should  bo  duplicated  during  the  next 
biennium,  as  the  present  capacity  is  insufficient  for  our  needs. 

The  new  Physician's  Cottage  has  been  begun  and  will  probably  be 
ready  for  occupancy  some  time  in  September,  1928. 

The  Women's  Building  of  120  capacity  provided  for  in  the  last 
budget,  has  not  yet  been  begun,  but  plans  and  specifications  are  under 
way.  This  building  will  be  of  the  same  type  of  architecture  as  Cottages 
G  and  H,  the  Receiving  Building  and  Custodial  Building.  Appropria- 
tions for  further  buildings  at  this  institution  will  be  requested  of  the 
next  legislature  in  approximately  the  same  amount  as  that  allowed  by 
the  last  legislature,  which  will  increase  the  capacity  of  the  institution 
approximately  350  patients. 

PERMANENT  IMPROVEMENTS   OTHER  THAN  THOSE  FOR  CARE  AND  WELFARE 

A  well  16  inches  by  78  feet  was  dug  and  turbine  pump  of  385  gallons 
per  minute  capacity  was  installed.     This  well  is  for  domestic  use. 

A  complete  set  of  recording  instruments  were  added  to  the  boilers 
and  these  promote  economy  in  operation. 

Two  motor  driven  extractors  and  two  motor  driven  presses  were 
added  to  the  laundry  equipment. 

ADDITIONAL   LAND 

The  piece  of  land  known  as  the  Clark  Ranch  was  purchased  during 
the  past  fiscal  year,  adding  better  than  100  acres  to  the  hospital  area 
under  cultivation.  This  land  lies  along  the  Russian  River,  is  known  as 
river  bottom  land,  is  of  very  high  productivity  and,  with  proper 
handling,  ought  to  make  large  returns  to  the  state. 
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PERSONNEL 

Dr.  S.  H.  Babington  was  appointed  to  the  medical  staff  on  July  19, 
1926,  and  resigned  on  December  31,  1927. 

Dr.  L.  J.  McMahon,  pro  rata  dentist,  resigned  on  June  30,  1927,  to 
devote  his  entire  time  to  the  Sonoma  State  Home.  Dr.  Donald  A, 
Frost  was  appointed  on  July  1,  1927,  to  fill  the  vacancy. 

Dr.  Elizabeth  Ward  Tock  resigned  on  September  15,  1927,  and  Dr.  R. 
Eva  Rawlings  was  appointed  to  her  position  on  October  1,  1927. 

Dr.  R.  0.  LeBaron,  first  assistant  physician,  resigned  on  December 
22,  1927. 

Dr.  Lee  E.  Smith  was  appointed  on  January  24,  1928,  and  resigned 
on  May  1,  1928. 

Dr.  Leonard  Galton  was  appointed  on  May  2,  1928. 

We  have  been  one  physician  short  on  the  staff  for  six  months  prior 
to  June  30,  1928,  due  to  the  difficulty  of  getting  satisfactory  men  to 
fill  the  positions  vacated  by  Dr.  LeBaron  and  Dr.  Babington.  We  expect 
to  fill  that  vacancy,  however,  within  the  next  thirty  days  by  a  man  who 
has  had  sufficient  experience  to  be  thoroughly  familiar  with  this  type  of 
work  and  who  has  been  interviewed  by  the  superintendent.  He  should 
fill  the  position  satisfactorily.  The  last  budget  made  provision  for  an 
additional  physician  after  July  1st.  We  are  hoping  to  get  a  man  for 
this  position  who  can  take  over  the  pathological  work  of  the  institu- 
tion, one  who  is  equipped  to  do  modern  pathology,  since  we  feel  that 
the  institution  is  now  large  enough  to  require  one  whose  entire  time 
would  be  devoted  to  this  work.  We  have  ample  material,  and  correct 
pathological  data  is  essential  to  the  proper  treatment  of  cases. 

BUSINESS   manager's  DEPARTMENT 

The  seventy-eighth  fiscal  year  farm  production  was  $60,069.12,  net 
profit  $30,575.58,  while  the  seventy-ninth  fiscal  year  production  was 
$56,020.52,  net  profit  $19,011.83. 

Much  loss  was  experienced  in  the  dairy  herd  on  account  of  tubercu- 
losis and  infectious  abortion. 

Rotation  of  crops  is  being  practiced  and  greatly  increased  yields  are 
resulting. 

Donald  R.  Smith, 
Medical  Superintendent. 
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REPORT  OF  MEDICAL  SUPERINTENDENT  OF 
NAPA  STATE  HOSPITAL 


Mr.  Earl  E.  Jensen, 

Director  of  Institutions, 
Sacramento,  California. 

Dear  Sir:  I  have  the  honor  to  submit  herewith  the  following  bien- 
nial report  of  the  Napa  State  Hospital,  covering  the  biennial  period 
ending  June  30,  1928. 

clinical  work 

The  regular  staff  meetings  for  the  discussion  of  diagnoses,  treatment 
of  recently  admitted  patients,  leave  of  absence  and  discharge,  reexami- 
nation of  those  who  have  returned  from  leave  of  absence  or  who  have 
returned  to  be  considered  for  a  discharge  as  '*  recovered, "  are  held 
three  times  eacli  week.  Tlie  total  number  of  appearances  before  these 
conferences  during  the  bieiinium  was  3465. 

PATIENTS   UNDER   TREATMENT 

At  the  beginning  of  the  fiscal  year  (July  1,  1926),  there  were  in  the 
institution  2845  patients.  For  the  two  year  period  we  received  a  total 
of  1501,  making  the  number  under  treatment  for  the  two  year  period 
4346. 

RESULTS  OF  TREATMENT 

During  the  biennial  period  407  patients  were  discharged  as 
''recovered,"  442  as  ''improved,"  91  as  "unimproved,"  35  "not 
insane,"  55  transferred,  848  on  leave  of  absence.  Alcoholics,  sentence 
expired  35 ;  sentence  unexpired  47 ;  narcotics,  term  expired  14 ;  term 
unexpired  19. 

NEW    LEGISLATION FUNDS    FOP    PAROLE    PATIENTS 

I  recommend  that  the  law  authorizing  v  he  superintendent  to  advance 
certain  funds  to  patients  on  their  discharge,  be  so  amended  as  to 
include  parole  patients.  At  times  there  are  men  and  women  who  can 
be  granted  parole  but  not  discharge  who  have  no  relatives  or  friends 
and  require  funds  for  their  transportation  and  for  their  expenses  until 
they  find  employment. 

TREATMENT  OF  ACUTE  DISTURBED  PATIENTS 

Our  facilities  for  the  treatment  of  this  type  of  men  and  women  have 
been  inadequate.  It  is  to  be  expected  that  with  the  construction  of  the 
new  acute  disturbed  cottage  that  this  type  will  be  better  cared  for. 
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PATHOLOGICAL  DIVISION 

Fifty-seven  postmortems  have  been  made  during  the  past  biennium, 
and  some  of  the  material  has  been  sent  to  the  laboratory  at  Agnews 
State  Hospital  as  this  institution  has  no  pathologist.  When  a  patient 
is  admitted  to  this  hospital,  as  a  routine  measure,  we  obtain  a  speciijien 
of  blood  and  urine.  The  Wassermann  test  and  complete  blood  count  are 
made  and  the  results  of  this  routine  work  are  reported  to  the  physician 
in  charge.  The  patients  who  show  positive  blood  Wassermann  are 
given  a  Lumbar  Puncture  and  examination  of  the  spinal  fluid.  All 
patients  having  a  negative  Wassermann  but  with  a  history  of  syphilis, 
are  given  another  blood  Wassermann.  This  is  in  addition  to  a  spinal 
fluid  examination. 

MALARIAL  TREATMENT  FOR  SYPHILIS 

During  the  past  few  months  we  have  been  using  the  malarial  treat- 
ment for  cases  of  general  paralysis.  Before  inoculating  the  patients 
with  Plasmodium  Malaria,  we  obtain  permission  from  their  nearest 
relative.  Both  men  and  women  patients  have  been  given  this  form  of 
treatment.  It  is  as  yet  too  early  to  make  a  report  upon  this  treatment, 
but  from  the  success  that  has  been  achieved  in  other  hospitals,  we  expect 
good  results. 

The  attention  which  these  patients  require  from  a  mental  and  physical 
aspect  makes  them  the  most  expensive  group  from  a  nursing  standpoint 
of  any  class  of  patients  in  a  mental  hospital.  It  would  seem  that  any- 
thing that  promises  a  lessening  of  these  processes  would  be  an  econom- 
ical advantage. 

SURGICAL    OPERATIONS 

The  surgery  of  the  institution  is  considerable  and  varied  in  character 
as  might  be  expected  in  a  community  of  over  3000  persons.  Our  surgeon, 
Dr.  C.  A.  Johnson,  with  the  assistance  of  members  of  the  staff,  through- 
out the  past  biennium,  has  performed  the  following  operations : 

Laparotomies : 

Female  sterilizations   10 

Female  sterilizations  with  major  operations  (appendectomies,  salpingectomies, 

and  hysterectomies)    59 

Exploratory   laparotomies 4 

Appendectomies    (alone)    2 

Breast  amputations   5 

Tonsillectomies   and   adenoidectomies 12 

Gynecological    (trachelorrhaphy-colporrhaphy   perineorrhaphy) 14 

Male   sterilizations   91 

Hemorrhoidectomies    14 

Hernia    8 

Variocele  and  hydrocele 2 

Epithelioma  of  hip 2 

Minor  surgery    (boils,  sebaceous  cysts,   injuries,  removal  of  warts,  etc.,  not 

included  in  above  compilation). 

Total    surgery    operations 223 

Luetic  treatments   (neo-arsphenamine  and  tryparsamide) 1540 

X-RAY 

Whenever  a  patient's  history  mentions  a  head  injury,  the  skull  is 
X-rayed  to  determine  whether  or  not  there  is  any  pathology  present 
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which  might  have  some  bearing  on  the  patient's  mental  condition,  and 
X-rays  of  the  chest,  intestinal  tract  and  other  conditions  when 
indicated. 

HEALTH 

Throughout  the  biennium,  employees  and  patients  have  maintained 
an  excellent  health  record  with  the  exception  of  the  typhoid  epidemic 
of  March,  1927.  Our  laboratory,  working  in  conjunction  with  the  State 
Board  of  Health,  made  laboratory  examinations  of  all  food  handlers 
of  the  institution.  It  was  found  that  one  of  the  milkers  at  the  dairy 
Avas  a  suspect.  All  the  patients  of  the  institution,  excepting  the  aged 
and  feeble,  have  been  inoculated  with  typhoid  and  paratyphoid  vaccine, 
as  a  precautionary  measure.  Routine  tests  of  stools,  water  and  milk 
were  made. 

A  pasteurizer  was  installed  April  10,  1928,  and  work  is  now  going 
on  for  the  installment  of  a  chlorinator  for  the  domestic  water  supply 
of  the  institution. 

As  a  preventative  measure,  typhoid  and  smallpox  vaccines  are 
administered  to  all  newly  admitted  patients  under  60  years  of  age 
whose  physical  health  will  permit. 

TUBERCULAR  PATIENTS 

On  January  22,  1928,  six  men  and  seven  women  were  transferred  to 
Patton  State  Hospital.  At  the  present  time  we  have  four  men  and 
ten  women. 

DENTAL  DIVISION 

Every  effort  is  made  to  correlate  the  work  of  this  division  with  that 
of  the  other  divisions  of  medical  service.  The  teeth  of  all  newly 
admitted  ])atients  are  examined.  Amalgam  and  cement  fillings,  extrac- 
tions and  cleaning  of  teeth. 

RESTRAINT 

During  the  last  year  of  the  biennium  all  mechanical  restraint  has 
been  done  away  w^th. 

QUARTERLY    CONFERENCES   OF   MEDICAL   SUPERINTENDENTS 

As  medical  superintendent,  I  have  attended  the  quarterly  conferences 
at  Patton,  Sonoma,  Stockton,  Whittier  and  Ventura. 

OCCUPATIONAL    THERAPY    DIVISION 

We  have  in  this  division  many  who  do  not  attend  the  class  but  who 
carry  on  work  on  the  wards  such  as  housekeeping  and  similar  duties, 
under  the  direction  and  supervision  of  the  attendants.  Groups  of  men 
and  women  work  in  the  laundry  and  cannery ;  men  on  the  farms,  in  the 
dairy,  kitchen,  bakery,  greenhouse,  on  the  grounds  and  in  the  different 
mechanical  shops.  The  ward  physicians  assign  them  to  their  different 
occupations  and  those  having  them  in  charge  are  closely  supervised. 
Inducements  in  the  form  of  extra  diet  and  special  privileges  are  granted 
to  stimulate  activity. 

Of  the  men,  we  have  employed  today  in  these  departments  345,  290 
of  them  having  parole  privileges  of  the  grounds.    Two  hundred  nineteen 
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are  employed  on  different  wards  and  in  different  buildings  of  the 
institution. 

Of  the  women,  189  are  employed  in  ward  work  and  other  activities 
connected  with  the  different  units  of  the  hospital,  and  182  are  employed 
off  the  wards  in  the  laundry,  kitchen,  dining  rooms  and  occupational 
department.  One  hundred  sixty-seven  women  have  parole  of  the 
institutional  grounds. 

Occupational  departments  for  men  manufacture  fiber  furniture,  shoes, 
brushes,  brooms,  clothing,  wearing  apparel,  etc.  The  women,  all  wear- 
ing apparel,  art  and  fancy  work. 

ART  WORK 

We  have  made  exhibits  each  year  at  the  State  Fair  at  Sacramento. 
Next  to  useful  labor,  recreation  and  amusement  are  important  to  the 
mental,  moral  and  physical  welfare  and  improvement  of  the  insane. 

RECREATIONS  AND  AMUSEMENTS 

Moving  pictures  and  dances  weekly;  baseball  games;  field  day  and 
vaudeville  Fourth  of  July ;  tree  and  presents  on  Christmas.  We  have  a 
splendid  orchestra  made  up  of  employees  who  furnish  music  at  the 
moving  pictures,  dances,  entertainments,  and  weekly  on  the  grounds 
of  the  institution  during  the  summer. 

The  grounds  have  been  made  attractive  by  the  planting  of  shrubs 
and  trees  and  the  addition  of  park  benches  and  swings  for  the  women, 
and  a  new  recreational  park  planted  to  shrubs  and  flowers  in  which 
benches  and  tables  have  been  placed  for  women  parole  patients  and 
visitors  to  the  institution.  Two  stands  have  been  erected  for  men  and 
women  patients  on  the  baseball  grounds.  All  patients  except  bedridden 
patients  are  outdoors  for  exercise  on  the  grounds  throughout  the  year 
from  9  to  11  a.m.,  and  from  1.30  to  4  p.m. 

During  the  biennium  radio  service  to  the  acute  quiet  and  infirmary 
cottages  for  men  and  women,  the  decrepit  cottage  for  women,  four 
wards  of  the  female  service  and  the  occupational  therapy  department 
has  been  installed.  We  have  pianos  and  Victrolas  in  several  of  the 
wards;  also  volley  bail  and  quoits  on  the  grounds  for  the  men  and 
croquet  for  the  women. 

LIBRARY  DIVISION 

The  library  contains  2100  volumes  of  fiction,  etc.  We  are  indebted 
to  the  Berkeley  Free  Library  for  several  hundred  of  these  books. 

RELIGIOUS  SERVICES 

Catholic  or  Protestant  services  are  held  each  Sunday  for  the  patients 
of  the  institution. 

SOCIAL  SERVICE  DIVISION 

By  the  appointment  of  a  Social  Service  Worker  and  the  establishing 
of  a  Community  Mental  Hygiene  Clinic,  this  institution  has  for  the 
first  time  made  a  definite  extension  of  its  therapeutic  functions  and  has 
established  contact  with  the  prospective  patient  before  he  has  reached 
the  stage  of  commitment,  hoping  by  means  of  intelligent  advice,  read- 
justments of  personality  and  surroundings  may  be  brought  about. 

3 — 68648 
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VISITORS   TO   THE   INSTITUTION 

Next  in  importance  to  our  Social  Division  in  educating  the  public  , 

are  the  visits  to  the  institution  of  relatives,  friends  and  others,  and  I 

these  visits  have  always  been  encouraged.     They  help  many  who  have  I 

no  knowledge  of  institutional  life  to  form  a  better  idea  of  the  nature 
of  the  work  being  done  in  state  hospitals,  and  thus  remove  an  unfounded 
prejudice  frequently  entertained  against  institutions,  and  friends  of 
the  insane  become  willing  to  place  them  in  the  care  of  hospitals 
promptly  after  the  attack  and  while  the  disease  may  be  regarded  as 
curable. 

CONSTRUCTION  WORK  AND  IMPROVEMENTS 

The  Department  of  Public  Works  during  the  past  two  years  has 
constructed  a  nurses'  home,  blacksmith  shop,  extension  to  the  laundry, 
quarters  for  dairy  employees  and  a  home  for  patients  at  the  Coombs 
Ranch.  Ground  has  been  broken  for  a  home  for  single  male  and  female 
attendants  and  for  a  physician's  cottage. 

IMPROVEMENTS  MADE  BY  CARPENTER 

Among  other  improvements:  71  garages;  shed  for  fruit  workers  and 
storage,  Smith-Brown  Ranch  ;  small  house  10  by  12,  Spencer  Ranch ; 
storeroom  for  cannery ;  rebuilding  of  cannery  after  fire ;  brooder  house 
20  by  120,  Poultry  Ranch ;  remodeling  of  Juarez  house. 

PAINTER 

Clubroom  and  long  hall  of  main  building;  exterior  and  interior  of 
the  A.  Q.  H.  Cottage ;  exterior  woodwork  dining  room,  reception  room 
and  six  dormitories  of  the  parole  ward  for  men;  roof  of  large  hay  barn 
at  dairy ;  retarring  of  roofs  at  main  dairy,  shoe  shop  and  paint  shop ; 
exterior  of  the  farm  foreman 's  home ;  exterior  of  the  male  and  female 
infirmary ;  exterior  of  the  female  decrepit ;  6  rooms,  2  bathrooms,  2  halls 
and  1  stairway,  Francis  Cottage;  interior  of  cottage  at  poultry  ranch; 
halls  and  rooms  over  fire  house ;  33  new  garages ;  interior  of  machine 
shop;  all  woodwork  and  bases  on  wards  '^P,"  ^'T,"  ''U"  and  ''0" ; 
tinted  29  rooms  nurses'  home ;  painted  and  enameled  all  walls  and  wood- 
work in  hospital  cottage  of  Dozier  group ;  painted  and  enameled  interior 
of  tubercular  cottage  for  women ;  painted  all  walls,  ceilings  and  wood- 
work of  No.  5  ward ;  painted  13  rooms,  2  long  halls,  dining  room  and 
pantry,  bath  and  lavatory  ''A"  ward;  painted  dining  room,  pantry, 
toilets,  side  corridors,  dormitories  and  side  rooms  ''Z"  ward;  2  small 
dormitories,  14  rooms,  1  dining  room  and  pantry,  3  halls,  1  day  room, 
23  radiators  "MADC";  painted  roof  of  amusement  hall,  A.  Q.  H.,  male 
and  female  infirmary,  female  decrepit  and  nurses'  home;  woodwork, 
touched  up  walls  of  "X"  ward;  painted  and  enameled  cooling  room  of 
butcher  shop ;  interior  of  cannery ;  exterior  and  roof  of  cannery ;  all 
woodwork  of  "W"  ward  and  No.  3  ward;  dormitory,  lavatory  and 
bath,  pantry  and  dining  room  of  ' '  V  "  ward ;  lavatory  and  bath,  pantry 
and  dining  rom,  main  dormitory  "W"  ward;  interior  of  "M"  ward; 
all  woodwork  in  hall,  corridor  and  dining  room  of  ' '  R  "  ward ;  interior 
of  bakery,  side  rooms  and  equipment ;  exterior  of  31  garages ;  interior 
of  diet  kitchen;  sun  porch  and  back  hall  superintendent's  residence; 
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Juarez  home,  exterior,  interior  and  roof;  female  and  male  attendants' 
dining  rooms ;  brooder  house  chicken  ranch ;  interior  of  laboratory ;  6 
rooms,  3  bathrooms  and  hall  over  A.  Q.  H.  Cottage;  interior  of  main 
kitchen ;  443  beds  and  176  large  yard  benches ;  hospital  station  at  the 
main  gate ;  retouched  and  varnished  3191  pieces  of  furniture. 

PURCHASE  OF  LAND 

The  Juarez  property  adjoining  the  hospital,  249  acres,  recently  pur- 
chased by  the  state  at  a  cost  of  $35,000.  Of  this  acreage,  100  have  been 
placed  under  cultivation  and  the  residence  has  been  remodeled  to  be 
occupied  by  the  business  manager. 

LIVING   CONDITIONS   OF   PATIENTS  AND   ATTENDANTS 

To  relieve  the  overcrowding  of  the  female  service,  attendants'  rooms 
on  wards  ''V,"  '^Y,"  ''S"  and  ''W"  have  been  made  into  small 
dormitories  with  a  capacity  of  35.  Rooms  in  Administration  Building, 
third  floor,  made  into  dormitories,  dining  rooms  and  the  hall  used 
as  a  reception  hall  for  parole  women,  with  a  capacity  of  35.  Total 
increase  70. 

There  has  been  a  marked  improvement  in  the  general  conditions  in 
the  living  quarters  of  both  attendants  and  patients.  A  new  nurses 
home  for  attendants ;  painting  of  the  w^ards  and  cottages ;  fly  screening 
of  windows ;  improved  ventilation ;  1000  pictures  framed  and  hung  on 
the  wards,  dining  rooms  and  cottages  of  the  institution;  new  fiber 
furniture  has  been  placed  on  each  ward,  and  all  other  furniture  and 
many  of  the  beds  have  been  painted,  some  in  attractive  colors  of  blue 
and  green.  Rugs  and  runners  have  been  placed  on  several  of  the 
wards.  These  improvements  are  reflected  in  the  general  attitude  and 
welfare  of  the  patients  and  employees. 

FIRE  PROTECTION  AND  FIRES 

Fire  drills  are  held  weekly  and  the  fire  apparatus  and  fire  alarm 
systems  are  regularly  tested.  The  present  apparatus  is  of  excellent 
type,  $4,779.37  having  been  expended  during  the  biennium  as  follows : 

12  wharf  hydrants $115  72 

46  fire    extinguishers    283  90 

21  feet  hose 814  25 

American-La  France  chemical  fire  engine 3275  00 

Electric  siren 208  00 

3  nozzles 70  50 

6  sets  couplings 12  00 

$4,779  87 

On  July  5,  1927,  the  cannery  of  the  institution  was  destroyed  by 
fire  with  the  loss  of  life  of  a  patient.    Property  loss  about  $5,000. 

Eighteen  new  exits  have  been  made  to  the  group  of  Dozier  cottages, 
2  to  the  Ogden  cottage  and  the  doors  of  the  male  and  female  decrepit 
and  the  Ogden  cottages  have  been  changed  to  open  outward.  The 
window  guards  of  the  male  and  female  decrepit  have  been  removed. 
The  fire  hydrants  and  fence  of  the  Dozier  group  have  been  moved  back 
as  they  were  too  close  to  the  buildings  to  permit  fighting  a  fire  or  the 
safe  exit  of  patients  from  these  buildings. 
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VISITORS   TO   THE   INSTITUTION 

Next  in  importance  to  our  Social  Division  in  educating  the  public 
are  the  visits  to  the  institution  of  relatives,  friends  and  others,  and 
these  visits  have  alv^ays  been  encouraged.  They  help  many  who  have 
no  knowledge  of  institutional  life  to  form  a  better  idea  of  the  nature 
of  the  work  being  done  in  state  hospitals,  and  thus  remove  an  unfounded 
prejudice  frequently  entertained  against  institutions,  and  friends  of 
the  insane  become  willing  to  place  them  in  the  care  of  hospitals 
promptly  after  the  attack  and  while  the  disease  may  be  regarded  as 
curable. 

CONSTRUCTION  WORK  AND  IMPROVEMENTS 

The  Department  of  Public  Works  during  the  past  two  years  has 
constructed  a  nurses'  home,  blacksmith  shop,  extension  to  the  laundry, 
quarters  for  dairy  employees  and  a  home  for  patients  at  the  Coombs 
Ranch.  Ground  has  been  broken  for  a  home  for  single  male  and  female 
attendants  and  for  a  physician's  cottage. 

IMPROVEMENTS  MADE  BY  CARPENTER 

Among  other  improvements:  71  garages;  shed  for  fruit  workers  and 
storage,  Smith-Brown  Ranch;  small  house  10  by  12,  Spencer  Ranch; 
storeroom  for  cannery ;  rebuilding  of  cannery  after  fire ;  brooder  house 
20  by  120,  Poultry  Ranch ;  remodeling  of  Juarez  house. 

PAINTER 

Clubroom  and  long  hall  of  main  building;  exterior  and  interior  of 
the  A.  Q.  H.  Cottage ;  exterior  woodwork  dining  room,  reception  room 
and  six  dormitories  of  the  parole  ward  for  men;  roof  of  large  hay  barn 
at  dairy ;  retarring  of  roofs  at  main  dairy,  shoe  shop  and  paint  shop ; 
exterior  of  the  farm  foreman's  home;  exterior  of  the  male  and  female 
infirmary ;  exterior  of  the  female  decrepit ;  6  rooms,  2  bathrooms,  2  halls 
and  1  stairway,  Francis  Cottage;  interior  of  cottage  at  poultry  ranch; 
halls  and  rooms  over  fire  house ;  33  new  garages ;  interior  of  machine 
shop;  all  woodwork  and  bases  on  wards  ''P,"  ''T,"  ^'U"  and  ''0" ; 
tinted  29  rooms  nurses'  home ;  painted  and  enameled  all  walls  and  wood- 
work in  hospital  cottage  of  Dozier  group  ;  painted  and  enameled  interior 
of  tubercular  cottage  for  women ;  painted  all  walls,  ceilings  and  wood- 
work of  No.  5  ward ;  painted  13  rooms,  2  long  halls,  dining  room  and 
pantry,  bath  and  lavatory  "A"  ward;  painted  dining  room,  pantry, 
toilets,  side  corridors,  dormitories  and  side  rooms  ''Z"  ward;  2  small 
dormitories,  14  rooms,  1  dining  room  and  pantry,  3  halls,  1  day  room, 
23  radiators  ''MADC";  painted  roof  of  amusement  hall,  A.  Q.  H.,  male 
and  female  infirmary,  female  decrepit  and  nurses'  home;  woodwork, 
touched  up  walls  of  "X"  ward;  painted  and  enameled  cooling  room  of 
butcher  shop ;  interior  of  cannery ;  exterior  and  roof  of  cannery ;  all 
woodwork  of  "  W '  ward  and  No.  3  ward ;  dormitory,  lavatory  and 
bath,  pantry  and  dining  room  of  ' '  V  "  ward ;  lavatory  and  bath,  pantry 
and  dining  rom,  main  dormitory  "W"  ward;  interior  of  "M"  ward; 
all  woodwork  in  hall,  corridor  and  dining  room  of  ^ '  R "  ward ;  interior 
of  bakery,  side  rooms  and  equipment;  exterior  of  31  garages;  interior 
of  diet  kitchen;  sun  porch  and  back  hall  superintendent's  residence; 
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Juarez  home,  exterior,  interior  and  roof;  female  and  male  attendants' 
dining  rooms ;  brooder  house  chicken  ranch ;  interior  of  laboratory ;  6 
rooms,  3  bathrooms  and  hall  over  A.  Q.  H.  Cottage;  interior  of  main 
kitchen ;  443  beds  and  176  large  yard  benches ;  hospital  station  at  the 
m^ain  gate ;  retouched  and  varnished  3191  pieces  of  furniture. 

PURCHASE  OF  LAND 

The  Juarez  property  adjoining  the  hospital,  249  acres,  recently  pur- 
chased by  the  state  at  a  cost  of  $35,000.  Of  this  acreage,  100  have  been 
placed  under  cultivation  and  the  residence  has  been  remodeled  to  be 
occupied  by  the  business  manager. 

LIVING   CONDITIONS   OF   PATIENTS  AND   ATTENDANTS 

To  relieve  the  overcrowding  of  the  female  service,  attendants'  rooms 
on  wards  ''V,"  ^^Y,"  ''S"  and  ''W"  have  been  made  into  small 
dormitories  with  a  capacity  of  35.  Rooms  in  Administration  Building, 
third  floor,  made  into  dormitories,  dining  rooms  and  the  hall  used 
as  a  reception  hall  for  parole  women,  with  a  capacity  of  35.  Total 
increase  70. 

There  has  been  a  marked  improvement  in  the  general  conditions  in 
the  living  quarters  of  both  attendants  and  patients.  A  new  nurses 
home  for  attendants ;  painting  of  the  wards  and  cottages ;  fly  screening 
of  windows ;  improved  ventilation ;  1000  pictures  framed  and  hung  on 
the  wards,  dining  rooms  and  cottages  of  the  institution;  new  fiber 
furniture  has  been  placed  on  each  ward,  and  all  other  furniture  and 
many  of  the  beds  have  been  painted,  some  in  attractive  colors  of  blue 
and  green.  Rugs  and  runners  have  been  placed  on  several  of  the 
wards.  These  improvements  are  reflected  in  the  general  attitude  and 
welfare  of  the  patients  and  employees. 

FIRE  PROTECTION  AND  FIRES 

Fire  drills  are  held  weekly  and  the  fire  apparatus  and  fire  alarm 
systems  are  regularly  tested.  The  present  apparatus  is  of  excellent 
type,  $4,779.37  having  been  expended  during  the  biennium  as  follows : 

12  wharf  hydrants $115  72 

46  fire   extinguishers    283  90 

21  feet  hose 814  25 

American-La  France  chemical  fire  engine 3275  00 

Electric  siren 208  00 

3  nozzles 70  50 

6  sets  couplings 12  00 

$4,779  37 

On  July  5,  1927,  the  cannery  of  the  institution  was  destroyed  by 
fire  with  the  loss  of  life  of  a  patient.    Property  loss  about  $5,000. 

Eighteen  new  exits  have  been  made  to  the  group  of  Dozier  cottages, 
2  to  the  Ogden  cottage  and  the  doors  of  the  male  and  female  decrepit 
and  the  Ogden  cottages  have  been  changed  to  open  outward.  The 
window  guards  of  the  male  and  female  decrepit  have  been  removed. 
The  fire  hydrants  and  fence  of  the  Dozier  group  have  been  moved  back 
as  they  were  too  close  to  the  buildings  to  permit  fighting  a  fire  or  the 
safe  exit  of  patients  from  these  buildings. 
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RESIGNATIONS 

Dr.  F.  L.  Herriclv,  assistant  physician,  appointed  March  15,  1926, 
resigned  November  12,  1926,  to  reenter  private  practice. 

Mr.  Owen  Duffy,  business  manager  of  the  institution  since  July  1, 
]913,  resigned  on  April  1,  1928.  Mr.  Duffy  was  also  business  manager 
of  the  Napa  State  Farm  and  his  duties  at  the  farm  had  become  such 
that  it  was  necessary  that  he  devote  his  full  time  to  its  management. 
We  of  the  institution  who  had  been  so  long  associated  with  him  and 
knowing  his  work  as  a  business  manager,  regretted  his  resignation,  and 
wish  him  every  success. 

APPOINTMENTS 

Dr.  I.  E.  Charlesworth,  appointed  assistant  physician  November  18, 
1926. 

Dr.  B.  M.  Johnson,  appointed  assistant  physician,  November  21, 
1927. 

Mr.  Jos.  E.  Robinson,  appointed  business  manager,  April  1,  1928. 

Miss  Eleanor  Boy  akin,  appointed  social  service  worker  on  May  10, 
1928. 

WATER  SUPPLY 

Lake  Marie,  our  domestic  supply,  is  holding  up  better  than  usual 
this  season.  The  Spencer  ranch  supply  is  being  used  wholly  in  the 
laundry  and  for  the  boilers.  We  are  doing  some  auxiliary  pumping 
to  augment  the  supply  for  the  institution  and  irrigation.  We  are 
much  in  need  of  water  on  the  Juarez  ranch,  and  a  well  should  be  driven 
there  in  order  to  make  effective  truck  gardening. 

LAUNDRY 

Owing  to  the  increased  burden  put  upon  the  laundry  by  the  white 
uniforms  for  the  officials  and  attendants,  we  found  it  necessary  to 
request  a  new  tumbler  and  presses,  and  they  have  been  allowed.  The 
fine  new  addition  to  the  laundry,  providing  more  space  for  the  washers 
and  help,  will  relieve  very  materially  the  present  crowded  condition.  A 
few  minor  changes  will  greatly  enhance  the  desirability  of  the  structure 
and  tend  to  efficiency. 

ORCHARD 

We  have  an  unusually  fine  crop  of  apples  and  pears,  and  a  fair  crop 
of  peaches;  a  smaller  crop  of  prunes  than  was  harvested  last  year. 
The  cherry  crop  was  not  sufficient  for  canning. 

FARM 

We  have  threshed  3403  sacks  of  grain  and  over  400  tons  of  hay  this 
year.  We  have  a  splendid  crop  of  corn  on  the  Juarez  property  and 
will  be  able  to  fill  both  the  silos  at  the  dairy  this  season  for  the  first 
time  in  its  history.     The  tomato,  corn  and  pumpkin  crops  are  good. 

GARDEN 

The  garden  production  has  been  considerably  extended  this  season 
by  the  additional  acreage  on  the  Juarez  ranch.  Hog  ranch  and  the 
Smith-Brown  properties.  We  are  having  an  orderly  delivery  of  these 
products  to  the  kitchen  so  that  the  chef  can  determine  a  few  days  ahead 
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what  vegetable  can  be  depended  upon  from  the  garden.  By  an  added 
water  supply  at  the  Juarez  ranch  we  can  produce  a  greater  diversity 
of  garden  truck  in  sufficient  quantities  to  meet  our  demands. 

DAIRY 

By  natural  growth,  we  have  recouped  the  herd  until  it  has  reached 
the  numbers  that  were  depleted  some  years  ago  by  the  sale  of  dairy 
stock.  We  are  now  milking  90  cows  with  an  average  production  of  4.7 
gallons.  In  order  to  keep  from  inbreeding,  it  will  be  necessary  for  us 
to  secure  a  new  bull  next  year.  The  heifers  of  the  sire  of  the  herd  to 
date  are  showing  up  splendidly,  and  their  production  of  milk  is  much 
higher  average  than  their  mothers.  This  is  the  only  certified  or 
registered  herd  that  a  state  institution  has,  and  therefore  is  a  little  more 
expensive  in  operation  than  the  ordinary  herd. 

HOG   RANCH 

Heretofore  the  hogs  have  been  fattened  by  the  Napa  State  Farm. 
This  has  kept  the  herds  small  in  weight  and  numbers,  and  it  is  our 
endeavor  now  to  increase  the  herd  and  not  butcher  them  until  they 
weigh  from  180  to  200  pounds.  There  are  close  to  500  brood  sows  and 
young  shoats. 

POULTRY  RANCH 

This  3^ear  has  been  a  prolific  one  both  in  the  production  of  eggs  and 
the  hatching  of  young  broods.  We  have  made  a  flock  of  about  7000 
fowls,  have  culled  out  850  old  ones  and  about  2000  young  cockerels. 
Without  additional  help  and  supplies,  we  think  it  would  be  difficult  to 
care  for  more  than  4500  fowls.  It  is  our  desire  when  funds  become 
available  to  have  a  refrigeration  room  in  which  to  store  our  surplus 
eggs  and  care  for  beans,  prunes,  etc.  At  present  we  are  using  the 
inner  box  of  the  butcher  shop  and  have  stored  over  2100  eggs  there. 

SPENCER   RANCH 

At  the  Spencer  ranch  we  have  1000  very  fine  turkeys,  some  geese  and 
turkens. 

ADVISORY   BOARD 

To  you,  the  advisory  board — F.  L.  Martin,  president;  W.  L.  Lane, 
C.  G.  McDaniel,  and  H.  J.  McCurry,  who  have  been  so  generous  in  your 
endeavors  for  the  welfare  of  the  institution  and  so  loyal  in  your  support 
of  my  administration,  I  feel  sure  you  all  realize  how  much  I  value  your 
friendship. 

CONCLUSIONS 

In  bringing  -this  report  to  a  close,  would  say  that  I  have  attempted 
to  give  you  a  brief  resume  of  our  activities  during  the  past  biennium. 
Credit  for  the  results  we  have  achieved  belongs  to  the  physicians, 
matrons,  supervisors,  attendants  and  to  every  employee  of  the  institu- 
tion, for  witliout  their  loyalty  and  devotion  to  duty,  we  would  have 
failed  in  our  efforts  in  caring  for  those  committed  to  us. 

Respectfully  submitted. 

G.  W.  Ogden, 
Medical  Superintendent. 
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REPORT  OF  MEDICAL  SUPERINTENDENT  OF 
NORWALK  STATE  HOSPITAL 


Mr.  Earl  E.  Jensen, 

Director  of  Institutions, 
Sacramento,  California. 

Dear  Sir  :  I  have  the  honor  to  submit  herewith  my  report  for  the 
biennial  period  ending  June  30,  1928 : 

We  have  previously  forwarded  to  you  complete  statistical  tables 
compiled  accordinof  to  the  forms  prescribed  by  the  National  Committee 
for  Mental  Hyoiene.  In  lookin^:  over  these  tables  I  wish  to  call  atten- 
tion to  the  large  number  of  patients  admitted  to  this  institution  suffer- 
ing from  general  paralysis  and  those  suffering  with  manic  depressive 
psychosis.  This  institution  receives  the  bulk  of  the  very  active  acutely 
disturbed,  excited  and  sick  patients  committed  from  Los  Angeles 
County,  making  the  service  in  this  institution  a  very  active  acute 
service.  All  patients  committed  from  Los  Angeles  County,  due  to  their 
Aveakened  ]ihysical  condition  or  actively  acute  disturbed  condition  are 
sent  to  this  institution  on  stretchers  and  in  ambulances.  This  increases 
the  work  of  our  medical  staff  and  our  nursing  force  and  also  adds  very 
materially  to  our  large  death  rate.  You  will  note  on  Table  No.  13  that 
of  the  total  number  of  deaths,  which  are  ;^88,  we  had  108  who  died  after 
less  than  one  month's  residence. 

The  health  of  the  institution  has  been  very  good  and  we  have  not 
been  visited  by  any  severe  epidemic.  Due  to  a  case  of  typhoid  fever 
which  developed  from  an  employee  on  one  of  our  buildings  we  had 
occasion  to  make  a  very  thorough  test  of  our  water  supply  and  our 
milk  supply  and  to  have  frequent  examinations  of  all  who  handled  our 
food  supplies.  All  our  emploj^ees  were  given  a  typhoid  vaccine,  as  well 
as  a  number  of  the  patients. 

We  have  had  little  change  in  the  medical  staff  of  the  institution,  but 
it  is  with  difficulty  that  we  obtain  the  necessary  physicians  for  our 
staff  on  account  of  the  inadequate  living  quarters  for  the  physicians  in 
this  institution.  Physicians  and  their  families  should  be  comfortably 
housed  in  a  cottage  provided  by  the  institution  and  this  we  are  unable 
to  provide  for  all  our  medical  staff. 

We  have  had  the  usual  large  turnover  in  nurses  and  attendants.  I 
believe  that  this  can  be  overcome  by  giving  the  nurses  and  attendants 
better  living  quarters  away  from  the  wards.  This  has  been  partially 
overcome  by  a  building  for  the  night  employees  and  we  are  in  hopes 
that  when  the  other  buildings  are  completed  for  the  day  employees 
that  we  will  have  our  attendants'  quarters  so  comfortable  that  we  will 
not  have  so  many  changes  in  our  nursing  force.  The  inadequate  housing 
facilities  for  employees  and  physicians  is  a  great  handicap  in  any  insti- 
tution.    The  new  construction  now  under  way  for  additional  housing 
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of  our  nurses  and  attendants  and  additional  homes  for  physicians  will 
go  a  long  way  toward  solving  one  of  our  most  difficult  problems. 

The  inauguration  of  the  malarial  treatment  for  general  paralysis  has 
helped  the  general  welfare  of  this  class  of  patients  and  we  believe  that 
it  has  increased  the  percentage  of  remissions  in  this  form  of  mental 
trouble  quite  markedly  from  both  the  mental  and  physical  aspects.  The 
attention  which  these  patients  require  makes  them  the  most  difficult 
class  from  a  nursing  standpoint  of  any  patients  which  we  have  in  the 
institution.  Anything  which  w^ould  tend  to  lessen  the  nursing  care 
required  by  these  patients  would  be  considered  an  economical  advantage 
to  the  institution  as  well  as  a  marked  benefit  to  the  patient. 

As  our  institution  is  growing  quite  rapidly  we  see  our  wards  filling 
with  a  class  of  chronic  patients  suffering  with  dementia  praecox.  Of 
the  total  number  of  admissions  for  the  biennial  period  we  find  that  there 
was  admitted  286  belonging  to  this  class  of  mental  trouble.  The  outlook 
for  their  complete  recovery  is,  of  course,  very  poor.  It  is  this  class  of 
patients  that  fill  our  wards  and  really  are  the  problem  which  we  con- 
sider in  the  overcrowded  condition  of  our  institutions.  It  is  my  opinion 
that  this  problem  can  be  met  with  an  increase  in  the  therapeutic  measure 
known  as  occupational  therapy.  Occupational  therapy  involves  the 
transformation  of  a  hospital  from  a  more  or  less  passive  institution  to 
an  active  one.  Such  transformation  has  been  wrought  in  many  of  the 
better  institutions  in  the  east  and  occupational  therapy,  as  its  name 
implies,  is  a  branch  of  medicine  and  should  be  carried  out  under  the 
direction  of  one  or  more  of  the  hospital  physicians.  It  is  my  opinion 
that  our  force  of  occupational  therapists  should  be  increased  so  that  we 
could  provide  classes  on  all  of  our  chronic  wards.  These  occupational 
teachers  should  have  tact,  intelligent  sympathy,  poise,  dignity,  ability 
to  listen  and  be  silent,  creative  ability  and  infinite  patience.  As  long 
as  a  case  of  dementia  praecox,  no  matter  how  serious,  can  be  taught 
to  show  a  faint  interest  in  some  work  or  occupation,  there  is  hope  that 
we  can  arouse  the  dormant  interest  and  their  first  evidence  of  improve- 
ment shows  their  desire  to  produce  something.  We  are  frequently 
surprised  by  unexpected  improvement  in  this  class  of  patients  after 
they  have  become  interested  in  some  form  of  occupation.  In  some  of 
the  eastern  institutions  they  have  their  occupational  therapy  course 
divided  into  various  grades,  including  habit  training  and  kindergarten 
grades.  A  large  variety  o*f  work  is  offered  so  that  patients  may  be  given 
suitable  occupation.  The  instruction  should  be  mainly  individual  and 
should  be  carried  on  to  fulfil  the  three  principal  purposes  of  occupa- 
tional therapy — to  improve  the  patient's  mental  condition,  to  make  him 
contented  and  an  effective  member  of  the  hospital  community  and  to 
fit  him  for  usefulness  outside  of  the  hospital.  There  should  also  be  a 
happy  blending  of  work,  recreation  and  amusement.  Occupational 
therapy  should  be  regarded  as  a  part  of  the  treatment  in  institutions 
and  teachers,  nurses  and  physicians  as  coworkers  each  having  an  essen- 
tial part  in  the  noble  task  of  rebuilding  broken  lives. 

With  the  improvement  of  our  chronic  mental  patients  with  occupa- 
tional therapy  should  go  also  an  increase  in  the  number  of  our  after- 
care workers  to  enable  us  to  parole  more  patients  from  the  institutions 
who  are  not  entirely  recovered.     This  work  is  both  preventative  and 
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reconstructive ;  the  hospital  keeps  in  closer  touch  with  the  patients  and 
their  return  can  be  advised  promptly  if  thought  necessary. 

The  total  acreage  of  this  institution  is  337  acres ;  100  acres  of  this  is 
land  that  can  not  be  used  for  building  sites  and  is  not  suitable  for 
garden  or  farm  use.  Our  need  for  additional  land  for  building  sites, 
recreation  grounds,  garden  and  farm  use  is  quite  urgent.  The  buildings 
that  are  just  completed  are  as  close  to  the  main  traveled  boulevard  as 
they  should  be  and  we  should  find  sites  for  additional  buildings  to  be 
built  that  will  give  the  patients  the  necessary  privacy,  also  the  recre- 
ation grounds  should  be  so  situated  that  they  will  have  some  privacy 
and  be  away  from  the  large  numbers  of  visitors  who  come  to  the  insti- 
tution daily. 

In  conclusion  I  wish  to  express  my  cordial  appreciation  to  the  many 
friends  of  the  institution,  for  their  thoughtful  donations  to  the  patients, 
particularly  to  Mrs.  W.  S.  James  for  her  Christmas  gifts  to  all  the 
friendless  patients  in  the  institution;  to  the  medical  staff  and  other 
officers  and  employees  I  wish  to  extend  my  grateful  acknowledgment 
for  their  loyal  cooperation  and  faithfulness  in  the  performance  of  their 
duties,  without  which  the  successful  results  of  the  past  years  could  not 
have  been  obtained. 

Respectfully  submitted. 

Edwin  Wayte, 
Medical  Superintendent. 
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REPORT  OF  MEDICAL  SUPERINTENDENT  OF 
PATTON  STATE  HOSPITAL 


To  the  Honorable  Earl  E.  Jensen, 

Director y  Department  of  Institutions, 
State  of  California 

Sacramento,  California. 

My  Dear  Mr.  Jensen  :  I  take  pleasure  in  submitting  the  following 
report  to  you  for  the  biennium  including  the  seventy-eighth  and 
seventy-ninth  fiscal  years.  During  that  time  there  have  been  many 
changes  in  the  hospital,  of  which  I  have  the  honor  to  be  superinten- 
dent :  New  buildings,  permanent  improvements  to  old  buildings,  addi- 
tions and  betterments  to  our  water  supply  and  a  general  and  steady 
improvement  in  our  buildings  and  landscape. 

Two  new  two-story  buildings,  housing  two  wards  of  50  patients  each, 
have  been  completed.  These  were  designed  and  built  to  care  for  the 
more  disturbed  and  restless  type  of  patients,  equipped  to  give  hydro- 
therapy and  to  add  to  the  number  of  single  rooms  so  that  they  could  be 
cared  for  without  restraint  and  without  unnecessary  difficulty.  These 
buildings  are  much  the  best  structures  that  have  ever  been  erected  at 
this  institution,  being  of  reinforced  concrete,  hollow  tile  inner  walls 
and  tile  roofs,  and  are  a  credit  to  the  state,  affording  most  excellent 
housing  for  the  type  of  patients  for  which  they  were  designed. 

We  have  remodeled  two  dormitories,  one  at  the  male  and  one  at  the 
female  infirmary  ward,  and  are  using  these  to  care  for  male  and  female 
tubercular  patients.  This  is  in  view  of  the  preparation  for  the  con- 
summation of  the  ultimate  plan  of  the  Director  of  Institutions  that 
Patton,  because  of  its  climatic  advantages,  should  care  for  all  tuber- 
cular insane. 

All  of  our  old  wards  and  cottages  have  been  repainted,  both  inside 
and  out,  necessary  repairs  have  been  kept  up  and  the  buildings  are  in 
better  condition  than  they  have  ever  been,  considering  that  they  are 
moderately  old  structures  and  all  of  them  frame  construction. 

During  the  past  few  months  we  have  begun  a  rearrangement,  renam- 
ing and  lettering  of  our  wards  and  cottages  with  the  idea  of  eventually 
keeping  the  male  patients  on  one  side  and  the  female  patients  on  the 
other  side  of  center,  devoting  letters  to  the  male  and  numbers  to  the 
female.  This  will  be  an  assistance  to  the  staff  in  that  it  will  shorten 
the  amount  of  ground  covered,  which  in  an  institution  covering  as  large 
an  area  as  ours  has  become  very  great. 

This  institution,  like  all  those  of  its  kind,  has  been  very  crowded.  At 
the  end  of  the  biennium  we  had  2850  patients.  At  the  time  of  writing, 
five  weeks  later,  we  have  2931.  This  means  an  overcrowding  of  approxi- 
mately 20  per  cent.  This  overcrowding  does  not  mean  that  the  patients 
are  not  being  cared  for  comfortably  and  well,  but  that  the  space  that 
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they  are  in  was  not  intended  to  carry  as  large  a  proportion  of  beds.  The 
worst  problem  which  we  have  to  face  is  dining  room  space,  as  a  dining 
room  built  to  seat  60  or  75  is  very  much  overcrowded  when  seating 
from  80  to  100.  We  are  carrying  200  of  this  number  in  basements, 
which  though  large,  airy  and  well  ventilated,  making  very  comfortable 
housing,  were  never  intended  for  that  purpose. 

We  believe  that  the  plan  of  the  Director  of  Institutions  that  3000 
should  be  the  limit  of  the  population  of  any  institution,  is  an  ideal  one 
as  a  larger  plant  becomes  in  a  manner  top  heavy  and  is  impossible  of  the 
supervision  which  can  be  given  to  the  smaller  one. 

The  past  two  years  have  seen  many  deportations  from  this  part  of 
the  state,  but  with  all  that  there  has  been  a  continuous  and  steady 
growth  in  population  each  year.  This  past  year,  with  federal  and  state 
deportations  and  removal  by  friends  from  outside  the  state  of  more  than 
125  and  with  all  the  paroles,  discharges  and  escapes,  we  have  still 
increased  123  patients.  It  seems  to  me  that  it  is  highly  probable  that 
the  increase  of  institutional  populations  will  advance  rather  than 
decrease  during  the  ensuing  years,  not  necessarily  because  of  the 
increase  in  insanity  but  because  of  the  natural  gro^vth  in  population 
which  we  must  expect  in  California,  and  because  of  the  increasing 
difficulty  in  competitive  life  on  the  outside. 

Here  I  want  to  make  my  plea  for  a  new  institution  to  be  established 
in  the  southern  part  of  the  state  to  help  relieve  the  congestion  which 
of  necessity  will  be  greatest  here,  as  south  of  the  Tehachapi  there  are 
4500  hospital  beds  in  com]iarison  with  10,000  in  the  northern  part  of 
the  state  and  in  this  area  is  found  from  55  to  60  per  cent  of  the 
population  of  the  state,  and  a  much  larger  percentage  of  visitors  and 
transients. 

At  the  present  writing  w^e  are  entering  the  last  year  of  the  state 
biennium  for  which  ayipropriations  are  made,  and  are  at  present  con- 
structing a  tubercular  cottage  to  care  for -fifty  female  patients,  which 
is  part  of  the  construction  program  of  the  hospital.  A  two-story  ward 
building  is  practically  completed,  which  will  care  for  100  female 
patients  and,  in  case  of  necessity,  will  be  able  to  provide  for  another 
seventy-five  patients  in  the  basement  which  will  be  prepared  to  house 
them  if  need  be.  Plans  are  now  in  process  of  development  and  con- 
struction will  soon  start  on  a  kitchen  unit  containing  refrigeration, 
bakerj^  and  dining  room  for  employees — a  very  much  needed  piece  of 
construction. 

We  hope  that  in  the  future  it  will  be  possible  for  us  to  complete  two 
new  infirmary  wards  to  take  care  of  200  w^omen  and  200  men  and  to 
take  the  place  of  McGonigle  and  G  which  are  old  and  in  a  very  bad 
state  of  repair  and  which  it  is  impossible  to  rehabilitate  to  any  great 
extent  because  of  the  character  of  the  construction. 

This  institution  has  reached  the  place  where,  on  account  of  the 
number  of  admissions  during  the  month,  it  is  impossible  due  to  the 
small  size  of  our  Receiving  Cottage,  to  give  the  new  coming  patients  the 
type  of  care  and  treatment  which  they  should  receive  prior  to  their 
distribution  through  the  cottages  and  wards.  This  is  a  piece  of  con- 
struction which  should  be  cared  for  in  the  near  future  and  should  be 
designed  so  that  it  may  be  large  enough  to  care  far  many  of  the 
integral  treatments  of  the  hospital,  as  well  as  200  resident  patients.    To 
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obtain  the  best  class  of  emplo3^ees  we  must  house  and  care  for  them 
comfortably  and  pleasantly.  We  are  very  much  in  need  of  quarters 
for  both  officers  and  other  employees.  We  should  have  quarters  today 
for  50  more  attendants  and  at  least  3  more  cottages  for  staff  members. 

We  have  chang:ed  our  sewage  system  during  the  past  year  from  the 
old  system  of  settlinof  tanks  to  the  new  Imhoff  type,  which  is  considered 
to  be  the  most  modern  and  up  to  date.  The  effluent  from  this  system, 
after  it  has  passed  through  the  period  of  digestion,  aeration  and  chlorin- 
ization,  is  used  for  irrigation  of  crops.  These  crops  are  not  used  for 
human  consumption  but  for  stock  feed  and  the  value  of  the  water  thus 
conserved  is  very  great. 

We  have  done  and  are  continuing  to  do  much  occupational  work. 
This  includes  the  making  of  denims,  shirtings,  toweling,  ticking  and 
the  manufacture  of^shoes  for  our  institution.  During  the  past  several 
years  we  have  made  all  the  furniture  used  by  both  patients  and 
employees.  The  dairy,  the  farm,  the  landscape,  various  household 
activities  give  employment  to  many  outside  of  the  industries.  It  is  our 
hope  that  in  the  very  near  future  we  may  increase  this  by  those  who 
are  more  deteriorated,  teaching  them  the  tasks  until  the  time  when 
all  except  those  who  are  in  bed  and  are  unable  to  do  anything  would  be 
given  occupation  of  some  type.  Tn  this  instance  we  want  to  express 
our  very  great  appreciation  for  the  assistance  which  the  Director  of 
Institutions  is  giving  us  in  these  tasks. 

This  hospital,  in  common  with  most  of  the  institutions  in  the  state 
of  California,  has  felt  the  pinch  of  water  shortage.  New  pumps  have 
been  added  to  three  of  our  wells.  The  Shay  and  Taylor  ranches,  which 
Ave  use  for  intensive  cropping  purposes,  both  for  truck  and  for  stock 
feed,  at  the  time  of  purchase  had  a  very  valuable  artesian  well  which 
flowed  something  over  110  inches.  There  has  been  a  decrease  in  that 
until  at  the  present  time  the  flow  is  only  25  inches  and  entirely  insuffi- 
cient, without  the  addition  of  a  pump,  to  care  for  150  acres  of  land  as 
it  must  be  cared  for  to  produce  results.  And  now  plans  must  be  made 
for  developing  new  sources  before  the  present  ones  are  used  up. 

During  the  two  years  of  which  I  write  we  have  had  several  changes 
in  the  medical  staff.  P'oliowing  the  death  of  my  predecessor,  Dr.  John 
A.  Reily,  on  May  14,  1926,  we  engaged  Dr.  0.  C.  Keeve.  He  had  had 
experience  in  New  York  and  New  Jersey  and  came  to  this  institution 
well  recommended.  He  was  somewhat  revStless  because  of  conditions 
here  and  left  in  the  fall  to  return  to  Ohio  where  he  accepted  a  position 
in  the  University  Hospital.  In  January,  1927,  Dr.  H.  H.  Johnston 
came  to  us  from  the  civil  service  list.  He  had  never  had  institution 
employment  but  had  practiced  for  several  years  both  in  the  east  and 
in  the  west.  He  remained  with  us  until  November  when  he  left  to  go 
into  practice  in  San  Diego.  Dr.  Meyer,  who  came  to  this  institution  in 
1916  from  New  York^  and  was  a  permanent  member  of  the  staff  except 
during  his  army  service,  left  on  July  1,  1927,  to  enter  upon  his  new 
duties  of  superintendent  of  the  San  Bernardino  County  General  Hos- 
pital. On  the  first  of  September,  1927,  our  vacancy  was  filled  by 
Dr.  F.  H.  Garrett,  who  came  to  us  from  the  Arkansas  State  Hospital. 
He  is  a  graduate  of  the  University  of  Arkansas  and  came  to  us  very 
well  recommended  and  we  have  had  no  reason  to  be  other  than  satisfied 
with  the  work  that  he  is  doing  and  the  interest  that  he  is  showing. 
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From  the  resignation  of  Dr.  Johnston  until  the  last  of  June,  1928,  we 
were  short  one  member  on  the  staff.  On  the  28th  of  June  this  was 
filled  by  Dr.  Robert  E.  Wyers,  also  a  graduate  of  the  University  of 
Arkansas,  with  experience  in  the  State  Hospital  in  that  state  and  in 
the  General  Hospital  in  Little  Rock.  We  had  a  new  member  of  the 
staif  allowed  us  for  the  present  year,  and  this  vacancy  is  filled  by  Dr. 
Theodore  K.  Miller  of  Oakland. 

We  feel  sure  that  now  we  are  in  position  to  do  very  much  more 
intensive  and  active  work  than  heretofore,  carrying  out  the  plan  this 
fall  of  establi.shing  clinics  in  nearby  towns,  w^hich  will  care  for  paroles, 
discharged  cases  and  will  be  able  to  take  the  border  line  cases  and 
assist  them,  preventins:  the  necessity  of  their  entrance  into  an  institu- 
tion. This  work  is  in  accord  with  the  desires  of  the  Department  of 
Institutions. 

During  the  two  years  of  which  I  write  we  have  had  no  epidemics  in 
the  institution,  the  general  health  of  the  hospital  has  been  good  and  the 
death  rate  exceedingly  low.  We  believe  we  can  thank  the  active  work 
in  medicine  and  surgery  done  by  our  staff  for  much  of  this  good  record. 
The  careful  examinations  upon  entrance,  the  followup  on  every  patient 
that  comes  into  the  institution,  the  active  treatment — physiothera- 
peutic medicinal  and  surgical,  that  is  given  to  all  troubles,  improves 
the  physique  and  with  it  the  mental  condition  of  those  who  enter. 

T  desire  to  extend  my  thanks  and  the  thanks  of  the  institution  to  the 
management  of  the  Orange  Show,  Avhich  each  year  has  cared  for  all 
the  patients  in  the  institution  that  are  able  to  go,  giving  over  to  them 
a  morning,  furnishing  music  and  entertainment.  I  also*wish  to  extend 
our  thanks  to  the  various  interests  at  this  show  that  have  assisted  in 
giving  the  patients  pleasure  by  donating  candies  and  ice  cream  and 
by  offering  free  admissions  to  various  amusements  on  the  *^Pike." 

The  Riverside  County  Library  for  many  years  past  has  been  giving 
to  us  once  or  twice  a  year  some  three  hundred  or  four  hundred  books 
that  have  been  taken  out  of  circulation  because  of  their  condition. 
These  we  are  able  to  rehabilitate  and  salvage  and  have  made  a  great 
addition  to  our  library.  Reading  is,  with  a  large  proportion  of  patients 
one  of  the  first  pleasures,  all  spare  time  is  spent  with  magazines,  books 
and  papers. 

We  also  have  to  thank  the  post  office  in  San  Bernardino  for  unde- 
livered magazines  and  papers;  the  Highland  Library,  various  lodges 
and  social  organizations  that  have  done  much  to  add  to  the  pleasant 
pastime  for  our  patients. 

In  closing  I  desire  to  express  the  appreciation  of  this  institution  to 
the  Director  of  the  Department  of  Institutions  and  to  the  various 
ofificials  at  the  State  Capitol  for  the  most  kindly  and  thoughtful  help 
in  all  our  needs,  and  to  express  my  appreciation  of  the  active  interest 
that  all  of  them,  from  the  greatest  to  the  smallest,  have  displayed  in 
their  attitude  toward  us. 

Yours  very  truly, 

G.  M.  Webster, 
Medical  Superintendent. 
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REPORT  OF  MEDICAL  SUPERINTENDENT  OF 
STOCKTON   STATE   HOSPITAL 


Mr.  Earl  E.  Jensen, 

Director  of  Institutions, 

Sacramento,  California. 

Dear  Sir  :  Here  within  you  will  find  my  report  for  the  seventy-ninth 
and  eightieth  fiscal  years,  concerning  the  number  of  patients,  the  money 
received  and  expended,  and  the  various  activities  about  the  hospital 
and  farm. 

We  have  completed  three  cottages  for  men  at  our  farm  and  are 
occupying  two  of  them.  In  the  third  cottage  there  is  defect  in  the 
screens  on  the  porches,  and  we  are  having  this  remedied  before  putting 
the  patients  in  it. 

We  have  at  the  present  time  642  patients  in  the  cottages  at  the  farm. 
They  all  seem  contented,  and  a  great  many  of  them  are  occupied  in  the 
various  farm  industries,  such  as  hog  raising,  taking  care  of  chickens, 
farming,  and  working  in  the  orchard.  When  the  other  cottage  is  occu- 
pied, then  our  old  building,  which  has  been  occupied  since  1853,  will 
be  taken  down  and  the  bricks  will  be  used  for  the  erection  of  industrial 
buildings  at  the  state  hospital  proper,  for  the  carpenter,  tinner,  mat- 
tress maker,  etc. 

The  fire  escapes  for  both  the  men's  and  women's  building  were  com- 
pleted at  the  cost  of  $134.70,  two  new  boilers  have  been  installed  in 
the  engine  room  at  the  cost  of  $28,117.70.  These  boilers  are  Yevy  satis- 
factory and  make  quite  a  saving  in  our  fuel  consumption.  We  have 
made  repairs  to  our  power  line  running  to  our  farm  at  the  cost  of 
$2,891.16,  repairs  to  the  roof  and  wards  in  the  Women's  Building 
amounting  to  $4,078.36,  and  repairs  to  the  Refrigerator  Building 
amounting  to  $4,764.60. 

We  admitted  to  this  hospital  825  patients  during  the  year,  570  of 
whom  are  men ;  489  committed  by  the  court,  24  alcoholics,  15  drug 
addicts,  and  42  volunteer  patients.  We  received  265  women,  223  com- 
mitted by  the  court,  3  alcoholics,  4  drug  addicts,  and  35  volunteer 
patients. 

Yours  truly, 

Fred  P.  Clark, 
Medical  Superintendent. 
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STOCKTON    STATE    HOSPITAL 

Report  of  Operating    Room 

From  From 

July  1, 1926  July  1,  1927 

to  to 

June  SO,  1927  June  30,  1928 

Vasectomy 111  46 

Salpingectomys   34  33 

Appendectomy 8  8 

Breast  amputation 1 

Herniotomy    2  4 

Hemorrhoidectomy     I 

Hysterectomy    4  1 

Thyroidectomy    1  3 

Ligation    of    thyroid    arteries 2 

Ovarian   cysts   and   oophorectomy 3  5 

Tonsillectomy    12  10 

Deflated  septum 2                     

Excision  of  facial   tumors 5  1 

Excision  of  body  tumors 2  1 

Opening   of   abscesses 1  1 

Suturing   of    wounds 3  3 

Teeth    extractions    (under   gas) 143  138 

Tapping  of  abdomen 0  I 

Ingrown    toenail    lifted 0  1 

Plaster    casts    6  3 

Curettage 1  0 

Dilatation  of  cervix 1  0 

Exploratory    operations    2  1 

Removal   of   adherent   pessary 1  0 

Excision  of  two  lymph  glands  from  axilla — 0  1 

lieiiair   of   vas   deferens 1  0 

Skin    grafts    0  6 

Totals    343  271 

Report   of   Dental  Services 

From   July   1,   1927,  to   June  30,   1928 

Dental  examinations 3026 

Dental    prophylaxis 334 

Extractions    4300 

Amalgam    fillings    97 

Cement   fillings    180 

Gutta    percha    fillings 96 

Temporary  fillings 326 

Treating    teeth    952 

Treating   gums 1782 

Nerves  devitalized 0 

Artificial    dentures   made — -- 35 

Artificial  dentures  repaired 57 

Plate    adjustments -- 98 

Post    operative    -- 97 

Synthetic    pore    80 

Process    trimming 137 

Cysts  and  granulomas  removed -- 271 

Abscesses   lanced  and   treated 47 

Gold   inlays    __ 63 

Gold    foil    35 

Impressions 115 

Impactions     15 

X-rays     126 

Silver    oxide    44 

Vincents  treated 138 

Apicoectomy     1 

Curettment     1 

Gold  crown 1 
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Laboratory  Report  for  Fiscal  Year 

July   1,  1927,  to  June  30,   1928 

Urinalysis     2991 

Blood  count    (leucocyte)    200 

Blood   count    (differential) 189 

Blood   smear    (malarial   parasites) 127 

Blood   glucose    67 

Blood   urea   nitrogen 15 

Wassermann  reaction    (bloods) — 2267 

Spinal  punctures  made  and  fluids  examined  for  globulin  cell  count  and  Wasser- 
mann reaction 154 

Arsphenamine    administered    675 

Wassermann  reaction  for  spinal  fluids 395 

Colloidal  gold  test  on  spinal  fluid 499 

Sputums    -- 67 

Tissue   sections 6 

Examination    for  Vincent's    infection , 183 

Throat  cultures 26 

Widals     6 

Feces 12 

Post-mortems    14 

Coagulation  tests 14 

Red    blood    counts — 25 

Basal  metabolism 7 

Vital  c'apacity 3 

Gastric  analysis — 1 

Miscellaneous     — 50 

Physiotherapy    Report 

For    Fiscal    Year   July    1,    1927,   to   June   30,    1928 

Quartz    light 290 

Leucodescent    lamp    85 

Diathermy — 90 
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REPORT  OF  MEDICAL  SUPERINTENDENT  OF 
SONOMA  STATE  HOME 


Mr.  Earl  E.  Jensen,  Director, 

State  Department  of  Institutions, 
Sacramento,  California. 

Sir:  I  have  the  honor  to  submit  herewith  the  following  biennial 
report  of  the  Sonoma  State  Home,  coverin":  the  period  ending  June  30, 
1928. 

At  the  close  of  the  biennial  period,  ending  June  30,  1928,  we  had  a 
total  enrollment  of  3345.  The  number  of  admissions  during  this  period 
were  789,  the  deaths,  discharges  and  transfers  to  other  institutions 
being  346.  During  the  two  fiscal  years  1021  applications  for  admis- 
sion were  filed.  The  number  of  applications  on  file  June  30,  1928, 
amounted  to  822.    The  net  population  on  this  same  date  was  2260. 

The  general  health  of  the  patients  during  the  past  two  years  has 
been  good  and  we  have  been  free  from  any  epidemics  of  contagious 
diseases. 

We  are  still  continuing  our  sterilization  work  and  during  the  past 
biennial  period  we  sterilized  383  patients,  an  increase  over  the  former 
biennial  period  of  87. 

In  November,  1927,  we  secured  the  services  of  an  orthopedic  surgeon, 
Dr.  Ethan  H.  Smith  of  San  Francisco,  who  has  visited  the  institution 
several  times  and  operated  on  our  crippled  patients,  of  whom  we  have 
quite  a  number.  It  is  planned  that  he  will  do  only  the  most  compli- 
cated cases  and  our  resident  statf  will  do  the  less  ditBcult.  We  are 
indeed  glad  to  be  able  to  again  start  on  this  important  work  with  the 
physically  handicapped  children. 

In  the  past  two  years  we  have  increased  our  school  enrollment  from 
335  to  507  pupils  and  very  satisfactory  results  are  shown  in  the  train- 
ing of  our  female  patients  in  domestic  science. 

On  July  1,  1927,  w^e  started  a  male  industrial  department  under  a 
trained  teacher  and  it  is  affording  splendid  training  to  certain  types 
of  patients,  as  well  as  effecting  a  saving  to  the  institution,  as  they  are 
manufacturing  brooms,  brushes,  fiber  furniture,  etc.  Our  capacity  in 
this  work  is  limited,  however,  on  account  of  lack  of  space,  but  as  soon 
as  the  new  employees'  cottage,  which  has  been  provided  for  in  the 
budget,  is  erected  we  will  be  able  to  move  the  employees  now  living  at 
Madrona  Hall  into  same  and  by  remodeling  that  building  make  an 
adequate  shop  for  our  industrial  activities. 

During  the  past  year  our  part-time  social  worker  in  the  bay  cities 
has  been  succeeded  by  a  full-time  worker,  making  a  total  of  three  full- 
time  social  workers  on  our  staff,  together  with  Mrs.  Katherine  Larimer 
of  Los  Angeles,  who,  although  she  is  employed  to  look  after  the  cases 
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of  the  southern  institutions,  has  nevertheless  assisted  us  to  a  consid- 
erable extent,  we  paying  for  whatever  expense  she  incurs  while  super- 
vising our  cases.  The  number  of  cases  in  Los  Angeles  and  its  environs 
has  increased  to  such  an  extent  lately  that  it  is  now  deemed  necessary 
to  have  a  full-time  worker  stationed  there,  and  we  expect  to  make  such 
an  appointment  shortly. 

The  good  accomplished  in  enlarging  our  social  service  department  is 
indeed  gratifying,  it  being  estimated  that  in  the  past  year  we  saved 
the  state  approximately  $30,000  by  placing  patients  out  on  industrial 
parole.  In  view  of  the  good  accomplished  by  this  system,  I  recommend 
that  at  least  three  more  paid  social  workers  be  added  to  our  pay  roll  for 
the  eighty-first  and  eighty-second  years,  their  work  to  be  apportioned 
as  follows :  one  more  to  work  at  the  institution  to  assist  in  supervising 
the  cases  north  of  the  bay,  one  additional  for  Los  Angeles  and  imme- 
diate territory,  and  one  for  Fresno  or  the  central  part  of  the  state. 

On  July  1,  1926,  we  were  able  to  move  the  male  patients  living  at 
what  was  known  as  Manse  Annex  to  a  modern,  fireproof  cottage  which 
we  have  called  Wagner  Cottage.  We  razed  Manse  Annex,  as  it  was  a 
temporary  frame  building  erected  after  the  1906  earthquake. 

We  have  also  constructed  a  cottage  at  the  Poultry  ranch,  where  we 
have  an  attendant  in  charge  of  twenty  boys  who  are  employed  in  that 
department. 

Over  $800  worth  of  additional  playground  equipment  has  been 
installed  during  the  seventy-eighth  and  seventy-ninth  fiscal  years, 
makirig  our  total  investment  in  recreational  equipment  during  the  past 
few  years  about  $5,000.  We  feel  that  this  is  money  well  spent,  as  the 
patients  not  only  derive  considerable  enjoyment  from  same  but  it  also 
is  a  means  of  physical  exercise  for  many. 

A  new  modern  baseball  and  athletic  field  has  also  been  laid  out  in 
the  left  front  of  the  institution. 

In  addition  to  the  above  improvements  we  have  also  constructed  or 
improved  the  following :  Addition  to  state  garage,  garages  constructed 
at  Sonoma  Farm,  additions  to  dairy  together  with  installation  of  new 
pasteurizer,  remodeled  two  of  the  largest  chicken  houses  at  the  Poultry 
ranch,  constructed  new  brooder  houses,  incubator  cellar  and  feed  rooms, 
constructed  new  incinerator  at  sewage  disposal  plant,  new  slop  and 
kitchen  refuse  disposal  unit,  constructed  new  hog  farrowing  building 
with  twenty-four  pens  and  feed  storage  capacity,  put  in  new  fences 
on  state  highway,  new  road  from  dairy  to  poultry  ranch,  widened 
several  existing  roads  and  constructed  retaining  walls,  cement  side- 
walks, etc. 

As  fast  as  time  and  labor  will  permit  we  are  clearing  the  land  at 
our  orchard  back  of  the  institution  and  expect  to  increase  same  by 
about  fifteen  or  twenty  acres.  Part  of  this  increase  is  needed  on 
account  of  tearing  out  the  old  cherry  orchard  in  front  of  the  institu- 
tion in  order  that  we  might  utilize  the  space  for  vegetables  and  partly 
on  account  of  the  growth  of  the  institution.  We  have  added  two  acres 
to  our  table-grape  vineyard  and  replaced  approximately  five  hundred 
trees  in  the  orchards. 

Our  most  important  needs  for  the  future  are :  Three  cottages  for 
patients,  cottage  for  employees,  two  cottages  for  assistant  physicians, 

4—68648 
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improvements  to  sewers  and  sewa^re  disposal  plant,  further  develop- 
ment of  water  system  and  a  commissary  and  industrial  building. 

I  desire  to  thank  all  officers  and  employees  of  the  institution  for  their 
cooperation  and  faithful  service  and  finally  to  express  to  the  Depart- 
ment of  Institutions,  Department  of  Finance  and  the  Department  of 
Public  Works  my  appreciation  for  their  kindness  and  great  assistance 
in  conducting  the  affairs  of  the  Institution. 

Respectfully  submitted. 

F.  0.  Butler, 
Medical  Superintendent. 
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REPORT  OF  MEDICAL  SUPERINTENDENT  OF 
PACIFIC  COLONY 


Hon.  Earl  E.  Jensen^  Director^ 

Department  of  Institutions, 

Sacramento,  California. 

Dear  Sir:  Pacific  Colony  was  opened  on  May  12,  1927,  by  the  admis- 
sion of  27  inmates  from  the  home  in  Los  Angeles  County  known  as 
Contenta  School.  This  was  followed  by  the  admission  of  17  boys  from 
a  home  school  for  boys  at  Sunnycrest  on  May  23d.  From  these  begin- 
nings our  population  has  increased  to  57  boys  and  64  girls  on  June 
30,  1928. 

The  institution  was  not  at  that  time  equipped  to  provide  all  the  care 
and  training  that  we  would  wish,  but  the  need  for  care  for  some  of 
these  unfortunates  seemed  to  justify  the  opening  of  this  institution 
then.  Although  we  have  no  school  building,  we  have  utilized  a  room 
intended  for  a  dining  room  in  one  of  the  dormitories  as  a  school  room, 
and  we  have  here  given  school  training  to  15  boys  and  25  girls  this 
last  school  year. 

We  have  also  given  the  girls  considerable  training  in  sewing,  cro- 
cheting and  fancy-work  outside  of  the  necessary  work  for  the  institu- 
tion carried  on  in  the  sewing  room,  all  of  which  helps  train  the  girls 
for  usefulness  should  they  later  on  be  able  to  go  out  and  earn  their 
own  living.  I  fully  believe  that  the  first  duty  of  such  an  institution  as 
this  is  to  train  the  boys  and  girls  committed  to  our  care  toward  a  life 
of  usefulneas  and  self-support  in  the  community.  Only  a  part  of  them 
can  be  trained  to  such  a  desirable  outcome,  but  we  should  train  all  who 
come  into  our  care,  as  those  who  must  remain  under  custodial  care  are 
happier  and  more  useful  if  they  have  such  training. 

We  have  built  and  completed,  from  the  1927-28  appropriation,  a 
laundry  large  enough  for  our*  needs  for  many  years  to  come,  and  a 
central  kitchen  and  commissary  building.  The  laundry  has  been 
equipped  to  care  for  our  present  needs,  and  with  a  little  more  equip- 
ment will  be  fully  able  to  take  care  of  the  laundry  for  a  thousand  of 
population. 

The  central  kitchen  and  commissary  building  is  in  use  at  this  time 
only  at  the  storeroom,  but  we  have  purchased  some  of  the  necessary 
kitchen  equipment  which  we  shall  install  at  an  early  date.  Up  to  the 
present  time  we  have  done  the  cooking  for  the  boys  and  girls,  and  the 
employees,  in  the  small  kitchens  provided  at  the  building  for  serving 
the  food  and  caring  for  the  dishes. 

We  now  have  under  construction  a  building  for  our  employees,  who 
have  been  living  in  the  buildings  provided  for  inmates,  and  on  the 
completion  of  this  building  we  shall  have  increased  room  for  inmates. 
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During  the  past  year  we  have  driven  a  new  well,  which  proved  to  be 
a  very  fine  one,  providing  122  miner's  inches  of  water  on  a  five-day 
test.  This  well  is  a  gravel  packed  well  which  taps  a  bed  of  gravel  over 
one  hundred  feet  deep  and  furnishes  a  very  fine  quality  of  water. 

We  have  also  completed  an  underpass  under  the  Union  Pacific  Rail- 
road, which  makes  access  to  the  state  land  south  of  the  railroad,  where 
most  of  our  buildings  are  located,  entirely  safe. 

We  have  an  appropriation  to  provide  a  schoolhouse,  gymnasium,  and 
industrial  building,  and  also  an  appropriation  for  two  more  dormi- 
tories, plans  for  which  are  now  being  drawn.  With  these  buildings 
completed  we  shall  have  provision  for  four  hundred  eighty  inmates. 

Our  farm  and  dairy  have  provided  us  with  all  the  green  vegetables 
and  milk  that  we  could  use  for  the  entire  year,  vegetables  growing 
here  in  the  winter  as  well  as  in  the  summer.  Our  herd  of  cows  has 
become  an  accredited  herd,  having  passed  the  necessary  number  of  tests. 

The  farm,  dairy  and  vegetable  garden,  together  with  the  landscape 
gardening,  have  furnished  pleasant  occupation  as  well  as  training  for 
our  larger  boys,  and  the  sewing  room,  laundry  and  necessary  house- 
work has  given  a  like  training  for  our  older  girls. 

The  general  health  of  tlie  inmates  has  been  very  good.  We  have 
been  able,  in  cooperation  with  Whittier  State  School,  to  have  the 
services  of  a  dentist  for  the  children,  and  as  many  of  them  had  had  no 
work  done  on  their  teeth  before  coming  to  the  institution  the  results 
of  his  work  have  been  very  gratifying. 

On  March  15th  we  secured  the  services  of  a  woman  physician.  Dr. 
Baumbaugh,  who  has  been  of  the  greatest  help,  not  only  in  looking 
after  the  general  health  of  the  children,  and  in  making  careful  physical 
examination  of  the  girls,  but  in  supervising  the  activities  of  the  girls 
especially. 

We  feel  that  on  the  whole  we  have  had  a  successful  year,  with  sub- 
stantial progress  in  the  development  of  this  new  institution,  a  work 
most  necessary  for  the  unfortunate  child  born  into  the  world  lacking 
in  the  mental  equipment  necessary  to  develop  into  a  useful  citizen. 

The  main  improvements  made  by  the  Department  of  Public  Works, 
with  approximate  costs,  during  the  two  years  are  as  follows : 

Two  dormitories,  No.  4  and  No.  6 $84,791  38 

Kitchen  and  commissary  building 78,106  35 

Refrigerating   plant    4,170  00 

Kitchen    equipment    1,277  48 

Laundry  building  and  equipment -• 38,104  18 

Superintendent's  residence  and  service  connection 28,801  78 

Boiler   plant   and   building 48,387  68 

Boiler  plant  equipment 17,427  79 

Steam  service,  boiler  plant  and  other  buildings 15,519  58 

Employees    building    23,478  46 

Employees    garage    2,520  06 

Pumping    system    well 10,250  00 

Main  sewage   system 10,000  00 

Bridge    — 11,785  55 

Subway  under  Union  Pacific  Railroad 23,127  52 

Roads 16,453  64 

Respectfully  submitted. 

George  S.  Bliss, 
Medical  Superintendent. 

Note. — Dr.  George  S.  Bliss  resigned  as  Medical  Superintendent  of  Pacific  Colony, 
September  1,  1928.     Dr.  Romney  M.  Ritchey  appointed  September  1,  1928. 
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REPORT  OF  SUPERINTENDENT  OF 
PRESTON  SCHOOL  OF  INDUSTRY 


Mr.  Earl  E.  Jensen, 

Dirccior,  State  Institutions, 
Sacramento,  California. 

Dear  Sir  :  The  report  of  the  Preston  School  of  Industry  for  the  past 
biennium  ending  June  30,  1928,  is  a  brief  resume  of  the  growth  and 
development  of  the  scliool  during  that  period.  Particular  emphasis  is 
placed  on  the  school's  program  that  has  been  largely  the  result  of  this 
past  two  years'  efforts. 

expansion  of  the  school 

The  growth  and  development  of  the  school  has  not  only  been  in 
numbers  and  new  construction  but  also  along  lines  designed  to  provide 
a  more  wholesome  atmosphere,  better  training  facilities,  and  greater 
opportunities  for  recreation. 

Buildings. 

During  the  year  1927  a  cottage  having  a  capacity  of  35  boys  was 
completed  on  what  is  known  as  the  Riley  ranch.  This  building  houses 
boys  employed  in  vegetable  gardening.  It  is  situated  on  the  banks  of 
Sutter  Creek,  is  attractively  landscaped,  and  provides  a  very  pleasant, 
homelike  atmosphere  for  the  boys  employed  in  the  vegetable  garden 
unit  of  the  farm  department. 

A  classroom  building,  hospital  and  receiving  unit,  a  dormitory  build- 
ing, and  a  segregation  unit  for  disciplinary  cases  are  now  under  con- 
struction. These  buildings  will  be  completed  in  February,  1929.  They 
will  provide  added  facilities  that  have  been  needed  for  several  years 
and  increases  the  capacity  of  the  school  by  providing  one  hundred 
additional  beds.  The  buildings  are  class  A  construction  of  brick  and 
concrete. 

A  new  boiler  has  been  added  to  the  power  and  heating  plant  to  care 
for  the  additional  buildings. 

Other  construction  during  the  biennium  consists  of  minor  alterations 
and  repairs. 

Purchase  of  land. 

During  the  biennium  two  small  pieces  of  land  consisting  of  seventy- 
eight  acres  were  purchased.  This  land  is  adjacent  to  the  Riley  ranch 
and  is  deep  alluvial  soil  very  valuable  for  vegetable  gardening  and 
growing  alfalfa.  The  increase  in  population  of  the  School,  especially 
the  Mexican  population,  can  be  very  profitably  placed  at  agricultural 
work.     They  not  only  enjoy  the  opportunity  to  work  in  the  various 
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farm  departments  of  the  School  but  many  of  them  derive  valuable 
training  in  the  kind  of  work  they  will  follow  after  release  from  the 
School. 

Additional  training  opportunities. 

During  the  biennium  a  full-time  chaplain  was  added  to  the  staff. 
His  program  being  a  ncAV  departure  is  along  with  the  other  religious 
training  activities,  briefly  outlined  in  this  report.  The  work  of  the 
full-time  chaplain  is  broad  in  its  scope,  much  of  it  being  nonsectarian 
in  character. 

The  results  of  the  work  have  demonstrated  the  value  of  the  classes 
and  the  individual  conferences  held  by  the  chaplain.  Formerly  only 
part-time  chaplains  were  emploj^ed. 

An  evening  school  for  farm  boys  who  work  during  the  day  in  the 
various  farm  departments  has  proved  to  be  attractive  to  many  of  the 
boys.  A  statement  of  its  program  is  given  under  the  school  department 
report.  Other  evening  classes  are  to  be  established  as  soon  as  facilities 
are  available. 

Recreation. 

The  greatest  single  factor  in  creating  a  more  wholesome  atmosphere 
and  decreasing  the  relative  amount  of  disciplinary  trouble  has  been 
the  gradual  increase  in  the  facilities  for  play  and  recreation. 

During  the  biennium  the  recreation  grounds  have  been  increased  in 
size  and  a  turf  football  field  has  been  developed.  Handball  and  volley 
ball  courts  have  been  built  for  each  company. 

A  much  greater  number  of  library  books  and  magazines  have  been 
provided  which  affords  every  boy  who  desires  to  read  an  opportunity 
to  spend  his  leisure  hours  reading. 

Increase  in  population. 

The  increased  number  of  boys  the  school  has  been  required  to  receive 
from  the  courts  of  the  state  the  past  two  years  has  severely  taxed  the 
already  overcrowded  facilities  of  the  school.  During  1926-27  702  boys 
were  admitted,  767  were  received  during  1927-28,  making  a  total  of 
1469  for  the  biennium. 

The  first  year  the  school's  maximum  capacity  was  575.  During  the 
record  year  the  completion  of  a  new  cottage  increased  it  to  620. 

This  large  number  of  boys  was  cared  for  only  through  the  early 
release  of  385  boys  whose  homes  were  outside  of  the  state  and  who  were 
returned  to  their  homes  under  the  supervision  of  the  state  deportation 
agent  of  the  Department  of  Institutions. 

Since  September  1,  1923,  953  boys  have  been  returned  to  their 
parents.  The  plan  of  returning  nonresident  boys  to  their  homes  in 
other  states  has  demonstrated  the  wisdom  of  the  plan.  Very  few  have 
returned  to  the  state  and  caused  further  trouble.  Many  of  the  nonresi- 
dent boys  received  by  the  school  have  no  prior  records  of  delinquency. 
Their  violations  of  the  law  are  frequently  due  to  economic  stress  and 
lack  of  guidance.  The  state  has  not  only  been  relieved  of  a  heavy 
economic  burden  in  caring  for  this  large  number  of  nonresident  youths 
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but  society  has  been  benefited  by  their  return  to  their  former  home 
surroundings  and  the  guidance  of  relatives  and  friends. 

The  number  of  restless  lads  that  come  to  the  west  and  particularly 
to  southern  California  will  alw^ays  be  large,  but  with  better  facilities  in 
our  cities  for  their  reception  and  care  fewer  will  become  delinquent 
and  find  their  way  to  the  Preston  School  of  Industry. 

FUTURE    NEEDS 

State  correctional  schools  have  in  the  past  not  received  their  just 
proportion  of  funds  expended  for  the  training  of  youth.  The  Preston 
School  has  not  been  an  exception.  It,  therefore,  needs  generous  appro- 
priations to  properly  equip  and  staff  itself  for  the  training  of  the 
maladjusted  youths  that  annually  are  sent  to  it  for  correction  and 
training. 

The  following  are  some  of  the  outstanding  needs  of  the  school : 

1.  The  present  water  system  is  inadequate.  Additional  water  for 
both  domestic  use  and  power  and  irrigation  is  needed. 

2.  A  gymnasium  large  enough  for  recreation,  especially  during  the 
rainy  winter  months,  would  greatly  increase  the  efficiency  of  the  recre- 
ation and  physical  education  program. 

3.  Expanded  shop  facilities  are  necessary  due  to  the  increase  in  popu- 
lation of  the  school. 

4.  A  new  site  for  the  dairy  should  be  purchased  and  a  new  modern 
dairy  plant  erected.    Additional  dairy  stock  is  needed. 

5.  A  swimming  pool  for  boys  should  be  constructed  and  the  old  pool, 
now  too  small  for  the  boys,  repaired  and  used  for  employees. 

6.  The  construction  of  cottages  for  employees  is  a  necessity  if 
employees  are  to  be  properly  housed. 

7.  An  adjustment  of  the  salary  schedule  enabling  the  school  to  com- 
pete with  public  schools  in  the  employment  of  teachers  and  trades 
instructors  is  essential  to  the  success  of  the  school's  training  program. 

8.  The  employment  of  a  part-time  pyschiatrist  to  assist  in  the  proper 
diagnosis  of  cases  received  by  the  school  is  urgently  recommended. 

LANDSCAPE    IMPROVEMENTS 

During  the  past  two  years  much  effort  has  been  put  forth  to  improve 
the  grounds  of  the  institution.  The  natural  soil  is  clay  and  hardpan 
which  makes  it  necessary  to  haul  all  top  soil.  Before  a  tree  can  be 
planted  a  hole  must  be  dug,  dynamited  and  treated.  In  spite  of  the 
difficulties  which  have  to  be  met,  about  1000  trees  and  shrubs  have  been 
set  out  during  the  past  biennium.  A  concerted  effort  has  been  made 
to  replace  natural  trees  that  have  died  or  are  dying,  with  similar  trees. 

Natural  shrubbery  such  as  toyon  berry,  California  wild  lilac  and 
manzanita  together  with  nursery  stock  have  been  set  out.  Hundreds 
of  shrubbery  cuttings  have  been  started  in  the  hot  bed  and  much  has 
grown  sufficiently  to  plant  out. 

About  1500  square  feet  of  new  lawn  have  been  planted.  The  lawns 
are  cut  as  often  as  is  necessary  and  the  cuttings  are  sent  to  the  poultry 
yard.  An  underground  sprinkling  system  was  installed  before  the 
new  lawns  were  set  in.  From  now  on  this  same  system  will  be  installed 
previous  to  all  new  lawn  planting. 
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A  rough,  iinsiglitly  hillside  has  been  planted  to  hardy  shrubs.  An 
adjacent^'sl'ope  has  been  <,'raded,  i)lanted  to  shrubs  and  a  lawn.  To 
add  to  the  ar)i)earanee  a  briek  wall  was  built  at  tlie  base  of  the  slope. 
The  football  field  has  been  planted  to  lawn.  Along  the  south  boundary 
line  of  the  school  grounds  for  aboiil  a  mile,  eucalyptus  trees  have  been 

set  out. 

In  March  the  grounds  of  tin-  nrw  I'arui  cottage  were  i)lanted.  By 
continuous  care  the  trees,  shrubs,  flowers  and  lawns  have  made  remark- 
able ])rogress  in  spite  of  the  fact  that  many  trees  are  growing  in 
hardi)an.''  A  plan  for  the  landscaping  of  the  buildings  now  under  con- 
struction li;is  been  foi'niulatcd. 


MEDICAL    CARE 

The  medical  staff  of  the  school  eoiLsists  of  a  resident  i)hysician  and 
three  registered  nurses  whose  schedule  is  arranged  to  give  twenty-four 
hour  nursing  service. 

Lack  of  proper  surgical  and  medical  care  in  the  earlier  youth  of  the 
boys  entering  Preston  necessitates  a  larger  amount  of  surgery  and 
medical  attention  tluin  among  an  average  group  of  young  people  of  the 
same  age. 

The  hospital  services  for  the  past  biennium  is  condensed  into  the 
following  statistical  report: 

SURGieAL    CASES 

Jiaie  SO,  1926  to  June  SO,  1927  to  Total  for 

1.  Major  operations:                                     June  SO,  1927  June  SO,  1928  two  years 

Appendectomy     32  44  76 

Jjaparotorny 5  JL 

Herniotomy    10  18  28 

Hydrocele     --  \  \ 

Hemorrhoidectomy 2  2  4 

Bone  cases 

1.  Open   ie<luction   of  radius 1  *           1                              2 

2.  (Jpen  rt'cluclion  of  clavicle 1  __                              8 

:'..   Amputation  phalanges 2  6                              8 

4.   Bone  graft --  11 

Totals 53  75  128 

2.  Minor  operations  : 

Tonsillectomy    26  60                          76 

Ear   paracentesis    18  24                          42 

Peritonsillar  abscess  — 8  20                          28 

Circumcision    5  16 

Removal  of  ingrown  toe  nail 

Totals    57  105  162 

Repaired  incised  wounds,  carbuncles,  boils,  removal  of  foreign  bodies, 
cellulitis,  aspirations  of  joints  and  chest.  Approximate  average  per 
day  5,  or  1825  yearly.  Total  for  past  two  years  ending  June  30,  1928, 
is  3650  cases. 

CLINIC   CASES,    SICK    LINE 

June  SO,  1926  to  June  SO,  1927  to  Aver ciqc  for 

June  SO,  1927  June  SO,  1928  two  years 
Colds,  burns,  sprains,  minor 
injuries  and  treatments: 

Per    day    60  70  65 

Per   week 420  490  455 

Per  month 1,680  1,960  1,820 

Per  year 20.160  23,520  21.840 

Total  for  number  of  cases  treated  in  two  years — 43,680. 
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SALVARSAN    AND    MERCURY    TREATMENT 

This  treatment  is  given  every  week  to  luetic  patients. 

General   average   per   week 30 

General  average  per  month 120 

General  average  per  year 1440 

PROPHYLACTIC    TREATMENT 

This  treatment  is  given  to  all  new  boys  for  a  period  of  six  weeks. 

1.  Typhoid  vaccine. 

2.  Smallpox  vaccine. 

3.  Diptheria  toxin-antitoxin. 

4.  Wassermann   te.sts. 

5.  Physical  examinations. 

June  SO,  1926  to  June  SO,  1927  to 

June  SO,  1927  June  SO,  1928 

Daily  average 1.95  2.26 

Weekly  average 13.27  15.88 

Monthly   average   57.5  68.83 

Yearly     690.  826. 

BED    PATIENTS    IN    HOSPITAL 

June  30, 1926  to       June  30,  1927  to 
June  30, 1927  June  SO,  1928 

Daily  average 27  30 

Weekly  average   189  210 

Monthly   average    756  840 

Yearly    average    9,072  10,080 

DENTAL  CARE 

Since  January  1,  1928,  a  full  time  dentist  has  been  employed.  Prior 
to  that  time  the  dental  work  was  done  on  a  piece  basis.  The  amount 
of  work  necessary  to  put  boys'  teeth  in  good  condition  is  unduly  large 
inasmuch  as  may  of  the  boys  are  from  broken  homes  or  from  homes 
where  the  finances  did  not  permit  proper  dental  care. 

The  following  is  a  report  of  tlif^  dental  work  done  by  the  resident 
dentist  from  January  1  to  June  30,  1928 : 

Number  of  boys  operated  on 479 

Number  of  silver  fillings — 769 

Number   of   porcelain    fillings    — 177 

Number  of  cement    fillings    91 

Number  of  treatments   (teeth) 109 

Number  of  extractions -- —  267 

Number  of  cleaning    and    scaling 354 

Number  of  plates 2 

Number  of  crowns     6 

Number  of  bridges    (5  new;   4   repaired) 9 

Number  of  pyorrhea  and  gingivitis  treatments 36* 

•Cases. 

CLASSROOM   PROGRAM 
Organization. 

The  problem  of  delinquency  is  closely  linked  with  that  of  inefficiency. 
Many  boys  are  deficient  in  the  academic  training  necessary  to  become 
successful  tradesmen.  It  is  the  purpose  of  the  school  department  as 
much  as  possible  to  overcome  this  deficiency.  To  this  end,  only  those 
subjects  are  offered  which  will  be  of  practical  value  in  daily  living,  or 
which  apply  directly  to  the  trades  in  which  instruction  is  being  given. 

For  classification,  the  school  is  divided  into  six  groups :  The  receiving 
school ;  the  intermediate  group  ;  the  junior  high  school  group  ;  the  senior 
high  school  group;  the  commercial  class. 

Diagnostic   work. 

An  effort  is  being  made  to  test  the  mental  ability  and  academic 
training  of  each  boy  entering  the  school,  and  to  determine  his  indi- 
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vidual  aptitudes.     This  department  of  the  school  is  being  enlarged  so 
that  its  scope  mil  be  greath'  increased  during  the  coming  biennium. 

Americanization. 

The  foreign  population  of  the  school  is  largely  Mexican.  Many  of 
these  boys  are  native-born  American  citizens,  yet  so  slow  is  the  process 
of  assimilation  that  little  or  no  knowledge  of  English  has  been  acquired. 
This  department  attempts  to  inculcate  good  citizenship  through  a  proper 
knowledge  and  appreciation  of  our  national  institutions.  Reading, 
^vriting  and  spelling  are  emphasized. 

Mexican  boys  are,  for  the  most  part,  anxious  to  learn  and  are  very 
appreciative  of  the  efforts  being  made  for  them. 

The  teaching   of   illiterates. 

Many  boys  received  in  the  Preston  School  are  retarded,  either  because 
of  low  mentality  or  loss  of  school  opportunities,  and  a  small  number 
are  entirely  illiterate.  These  boys  will  be  day  laborers ;  but  they  can 
be  taught  what  constitutes  a  decent  scale  of  living  and  how  to  work 
efficiently,  save  money,  and  maintain  a  comfortable  home  life.  They 
are  taught  to  read  and  understand  the  current  periodicals,  to  write 
ordinary  business  letters,  and  to  handle  figures  well  enough  to  take 
care  of  their  own  business  affairs. 

The  intermediate  department. 

The  largest  number  of  boys  in  the  school  classify  in  grades  fifth  to 
seventh.  Here  is  the  point  in  public  schools  where  the  school  program 
either  becomes  too  difficult  or  proves  uninteresting  to  certain  types  of 
boys.  They  drop  out  of  school  or  become  truants.  Because  of  the  school 
attendance  laws  employment  is  not  ordinarily  granted  to  boys  of  com- 
pulsory school  age,  unless  special  arrangements  are  made.  Many  of  the 
boys  of  the  type  received  by  the  Preston  School  of  Industry  are  neither 
interested  in  school  or  apprenticeship  training.  They  become  idlers, 
and  drift  about  the  city  or  from  one  city  to  another.  Their  delinquency 
is  therefore  not  surprising. 

These  bo.ys  are  naturally  no  more  interested  after  their  arrival  at  a 
state  school  than  they  were  in  the  public  school.  Extraordinary  efforts 
are  made  to  arouse  their  interest.  Effort  is  made  to  correlate  the  class- 
room w^ork  with  their  occupational  activities.  The  classroom  work  of 
this  group  therefore  varies  widely  from  the  conventional  fifth,  sixth, 
and  seventh  grade  w^ork  of  the  regular  public  school  program. 

The  junior  and  senior  high  school   groups. 

Many  of  the  boys  in  this  group  realize  their  educational  deficiencies, 
and  pursue  high  school  subjects  with  a  view  to  returning  to  school  upon 
their  release  from  Preston,  Here,  as  in  other  classes,  the  work  is  suited 
to  individual  needs  and  correlated  as  far  as  possible  with  the  boy's 
trade.     High  school  credits  may  be  earned. 

The  commercial   class. 

This  class  gives  business  training  to  boys  of  high  school  grade.  Book- 
keeping and  sten(5graphy  are  offered  in  addition  to  business  English 
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and  spelling.  The  class  training  is  supplemented,  wherever  possible, 
by  office  practice  in  the  administrative  offices  of  the  institution.  Office 
work  ranks  as  a  trade  in  the  vocational  program,  and  a  number  of  boys 
every  year  enter  upon  this  type  of  work  when  released  from  the  school. 

The  machine  shop  class. 

A  selective  group  from  the  other  schools  is  assembled  for  study  pre- 
liminary to  machine  shop  practice.  Here  a  close  study  of  the  boy's 
aptitude  for  mechanics  is  made,  and  boys  unsuited  to  the  work  are 
eliminated.  This  preliminary  class  offers  instruction  in  the  rudiments 
of  machines,  the  phraseology  of  the  machine  shop,  and  laboratory  work 
preparatory  to  actual  machine  shop  practice. 

Evening  classes. 

The  night  school  is  conducted  for  the  benefit  of  the  farm  boys  who 
are  working  during  the  day  in  the  various  farm  departments.  The 
subjects  taught  are  correlated  with  the  work.  For  example,  in  mathe- 
matics, if  a  boy  is  in  the  dairy  and  has  completed  the  fundamentals,  he 
is  given  dairy  problems.  In  teaching  fundamentals,  all  except  drill 
problems,  relate  to  the  farm. 

In  teaching  English,  use  is  made  of  farm  periodicals,  bulletins  and 
correspondence  courses.  Boys  wishing  to  take  correspondence  lessons 
are  permitted  to  do  so  provided  they  have  advanced  sufficiently  to  be 
able  to  profit  by  them.  The  University  of  California  has  mailed  them 
gratis  to  those  unable  to  pay  for  them.  Lessons  in  science  are  occa- 
sionally given  and  the  compound  microscope  used. 

Sometimes  a  Mexican  boy  is  transferred  to  the  farm  who  has  never 
been  to  school.  In  that  case  he  must  be  taught  to  read  and  write  in 
the  evening  school.  When  further  advanced  a  simple  book  on  farm  sub- 
jects is  substituted  for  the  regular  textbook. 

It  is  possible  to  expand  the  evening  courses  to  include  a  class  in 
Americanization,  one  for  vegetable  gardening,  one  for  dairying  and 
one  for  the  other  farm  subjects.  Night  study  is  almost  a  necessity  for 
farm  boys  since  the  nature  of  their  work  is  such  as  to  keep  them  busy 
during  the  day.  And  there  is  no  greater  opportunity  to  help  these  boys 
than  by  teaching  them  the  technical  aspects  of  their  vocation  at  the 
same  time  they  are  gaining  the  practical  experience  in  the  field. 

It  is  important,  however,  to  find  teachers  who  understand  farm 
problems  and  who  are  qualified  to  teach  the  fundamentals  as  well  as 
the  vocational  subjects. 

Journalism  class. 

The  monthly  cadet  publication  of  the  school  was  for  some  time  without 
satisfactory  leadership  due  to  the  fact  that  the  staff  members  who 
would  be  the  logical  sponsors  for  it  were  unable  to  add  it  to  their 
already  crowded  programs.  The  work  was  finally  assigned  to  the  resi- 
dent chaplain. 

The  organization  for  its  production  was  revised  and  now  stands  as 
follows.  Voluntary  classes  from  both  morning  and  afternoon  schools 
meet  once  a  week  with  the  chaplain  for  the  twofold  purpose  of  making 
general  elementary  studies  in  the  field  of  journalism  and  also  of  doing 
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part  of  the  actual  work  of  preparing  the  local  paper  itself.  From  these 
classes  a  group  of  three  are  selected  who  seem  by  their  interest  and 
qualifications  to  be  best  fitted  to  serve  as  an  editorial  board.  Again, 
one  of  this  number  is  selected  and  given  a  definite  assignment  to  the 
chaplain's  office,  where  he  spends  at  least  one-half  his  time  interviewing, 
reworking  reports,  and  setting-up  the  Review.  The  art  work  of  the 
paper  is  being  given  special  emphasis  and  cuts  are  made  each  month 
from  sketches  by  boys  in  the  school.  As  soon  as  facilities  are  available, 
two-color  work  and  other  improvements  will  also  be  added. 

The  aim  of  The  Preston  Review  was  expressed  recently  by  the  super- 
intendent as  being  not  only  to  ''give  the  news  events  of  the  school 
community  but  also  to  reflect  the  thought  and  opinions  of  the  cadet 
student  body. ' ' 

Mechanical  drawing  class. 

Because  of  the  fact  that  the  institution  offers  no  other  work  in  pure 
art  or  design,  the  scope  of  this  mechanical  drawing  class  is  considerably 
broader  than  a  strict  interpretation  of  the  term  would  imply.  The  aim, 
furthermore,  is  not  merely  to  supply  the  boy  with  a  certain  amount 
of  abstract  knowledge  in  the  field,  but  so  far  as  conditions  permit,  to 
adapt  instruction  to  the  line  of  future  activity  to  which  each  boy  is 
looking  forward.  Each  new  member  of  the  class  is  questioned  regard- 
ing his  intended  vocation  and  his  program  planned  accordingly.  A 
survey  of  the  group  at  one  time  for  example  shows  boys  with  the 
following  major  interests :  plumbing,  sheet-metal  work,  woodwork,  elec- 
trical work,  commercial  art,  radio,  aviation,  landscape  gardening,  and 
cartooning. 

The  number  for  which  accommodations  can  be  provided  is  about 
eighteen  and  the  group  enrollment  usually  stands  at  about  its  maximum 
possibility.  The  average  time  actuallj^  spent  by  each  member  of  the 
class  is  about  two  hours  each  school  day,  and  the  average  enrollment 
period  is  about  five  months,  making  a  total  of  approximately  250  class- 
hours  per  person. 

Like  other  school  work  in  Preston  School,  especial  ability  is  recognized ; 
where  it  appears,  the  boys  are  given  the  regular  high  school  course 
which  covers  material  in  Books  One  and  Two  of  the  Ermeling-Fisher- 
Greene  series.  The  final  accomplishment  is  also  of  course  affected  by 
the  fact  that  about  one-third  of  the  boys  have  had  previous  training 
along  the  same  line. 

An  indication  of  the  results  achieved  appears  in  the  annual  exhibit 
made  at  the  California  State  Fair;  in  the  last  such  exhibit,  five  blue 
ribbons  were  awarded  in  the  high  school  class  A  group.  Further 
results,  not  thus  measurable,  lie  in  the  added  ability  and  efficiency  of 
the  various  boys  in  their  selected  lines  of  vocational  activity. 

Plans  for  Future  Development. 

The  school  department  has  been  handicapped  by  lack  of  equipment 
and  proper  classrooms.  This  difficulty  will  be  removed  upon  the  com- 
pletion of  a  fine  new  modern  school  building  now  under  construction, 
and  a  decided  improvement  and  impetus  to  the  academic  work  of  the 
school  is  expected.     The  statistical  and  diagnostic  program  will  be 
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enlarged,  with  a  resultant  increase  in  the  efficiency  of  correlation  of 
the  academic  instruction  to  trade  instruction  and  to  individual  needs. 

VOCATIONAL  TRAINING 

The  modern  correctional  school,  to  function  properly,  must  apportion 
a  major  place  in  its  program  to  vocational  training.  In  Preston,  respon- 
sibility for  the  proper  placement  of  boys  in  trades  rests  upon  the  trades 
council,  which  consists  of  the  superintendent,  the  assistant  superinten- 
dent, the  detail  officer  and  the  school  principal. 

Shortly  after  each  boy  enters,  definite  information  is  obtained  con- 
cerning his  past  schooling,  mental  status,  personal  habits,  familj^  con- 
nections and  work  record.  With  this  as  a  basis,  the  trades  council  out- 
lines his  program  and  places  his  name  upon  an  eligible  list  for  some 
trade.    In  doing  so,  the  following  points  are  carefully  considered : 

1.  What  is  his  real  ambition? 

2.  What  kind  of  work  will  he  have  an  opportunity  to  follow  when  he 
leaves  Preston? 

3.  What  are  his  qualifications  as  judged  by : 

(a)  Previous  experience. 

(b)  General  intelligence. 

(c)  Stability  of  character. 

(d)  Physical  ability. 

The  ideal  program  is  a  half  day  in  school  and  a  half  day  in  a  suitable 
trade  until  such  time  as  a  boy  becomes  sufficiently  advanced  in  his  trade 
to  warrant  assigning  him  there  all  day.  If  he  is  found  to  be  a  misfit 
in  one  trade,  he  is  transferred  to  another.  Frequently  a  boy  who  will 
not  qualify  in  the  machine  shop  or  in  a  buildings  trade  as  a  mechanic 
can  learn  to  be  a  butcher,  or  a  baker,  or  a  laundryman.  Precaution 
must  be  taken,  however,  to  see  that  no  changes  are  made  unless  he  can 
derive  some  advantage  therefrom,  as  many  are  restless  and  unstable 
and  will  not  stick  with  their  work  unless  compelled  to  do  so. 

The  machine  shop  is  an  example  of  a  training  school  organized  to  take 
care  of  instruction  as  well  as  production  work.  A  well  trained  voca- 
tional instructor  conducts  a  morning  class  of  from  12  to  16  beginners. 
After  an  hour  of  study  in  the  classroom  the  boys  are  given  practice 
work  covering  the  gas  engine,  its  care  and  repair,  and  the  boy  of 
average  ability  is  ready  for  floor  work  in  the  shop  where  he  can  do 
real  production  work  which  can  stand  the  test  of  actual  use.  Under 
a  competent  maintenance  man  he  receives  the  practical  experience 
which  is  to  be  his  means  of  earning  a  livelihood  when  discharged  from 
the  school. 

Real  growth  in  vocational  training  can  be  assured  by  the  use  of 
modern  equipment,  enlarged  facilities  to  take  care  of  the  normal 
increase  in  population  and  lastly  by  highly-trained,  certificated  trades- 
men. The  salaries  of  tradesmen  should  be  commensurate  with  those 
received  by  vocational  teachers  in  our  secondary  schools.  Provision 
should  be  made  for  additional  training  from  time  to  time  and  adequate 
supervision  should  be  given  in  order  that  higher  standards  may  be 
obtained.  Too  often  men  are  kept  in  state  service  who  show  no  inclina- 
tion or  are  given  no  opportunity  to  keep  up  with  the  developments 
rapidly  taking  place  in  all  occupations  today. 
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In  addition  to  their  trade  knowledge  and  their  ability  to  teach,  it 
requires  men  of  patience  and  sympathy  and  understanding  to  be  of 
real  service  in  a  correctional  school.  It  is  not  too  much  to  say  that  all 
progress  in  our  institutions  depend  largely  upon  the  caliber  of  the  men 
who  daily  contact  the  boys,  for  they  set  the  standards  which  the  youth 
imitate. 

PHYSICAL  EDUCATION 

The  employment  of  a  full-time  physical  and  athletic  director  in  a 
correctional  institution  like  Preston  School  w^as  the  mark  of  a  changing 
emphasis  in  the  program  of  such  an  institution.  The  major  significance 
of  that  changing  aim  was  the  discarding  of  the  thought  of  such  periods 
of  confinement  as  the  school  represents,  as  merely  so  many  months  of 
detention  and  punishment.  The  psychological  value  of  **play''  has 
not  only  become  recognized  tlieorotically  but  has  been  attested  through 
numerous  channels,  as  for  example  the  playground  movement.  Nature 
seems  to  require  an  outlet  for  a  certain  amount  of  energy  in  the  adoles- 
cent period;  whether  that  energy  is  used  in  clean  play  under  compe- 
tent supervision  or  predatory  and  ju'ecriminal  activity  avoiding  super- 
vision, is  more  and  more  recognized  as  a  tremendous  factor  in  the 
future  of  the  boy. 

Because  of  the  nature  of  the  situation  it  is  possibly  true  that  it  is 
with  less  difficulty  that  the  athletic  program  of  Preston  School  has  fallen 
into  line  with  the  growing  emphasis  in  the  scientific-athletic  field,  which 
is  that  such  training  must  be  for  the  larger  number  even  if  less  inten- 
sive, rather  than  for  a  selected  few  who  are  endowed  with  unusual 
prowess  along  some  particular  line.  With  this  in  view  the  attempt 
through  the  past  biennium  has  been  to  reach  and  actively  interest  an 
increasingly  large  number  of  the  cadets.  Despite  the  handicap  due  to 
the  lack  of  inside  gymnasium  facilities,  this  has  been  materially  accom- 
plished. The  opportunity  provided  by  physical  education  to  learn  to 
act  wisely  and  honestly  in  situations  which  are  physically  wholesome, 
mentally  stimulating  and  satisfying,  and  socially  sound,  has  thus 
become  an  increasingly  large  factor  in  the  institution's  life. 

The  institutional  organization  into  companies  furnishes  the  natural 
basis  for  intramural  sports.  Leagues  have  been  organized  and  run  in 
the  following  sports:  Football,  speedball,  indoor  baseball,  basketball, 
horseshoes,  track  events,  and  swimming.  The  large  "state"  companies 
(which  have  as  many  as  seventy-five  members  in  some  instances)  have 
had  two  organized  teams,  while  the  smaller  "cottage"  companies  have 
had  one  each.  Each  company  team  in  such  leagues  plays  at  least  twice 
each  week,  thus  affording  a  maximum  opportunity  to  the  largest  pos- 
sible number  of  different  boys.  Never  before  in  the  history  of  the  school 
has  such  a  large  number  of  cadets  participated  in  these  sports  as  during 
the  past  two  years. 

From  the  best  material  revealed  by  the  company  teams  is  selected 
the  "representative  team."  This  usually  consists  of  from  forty  to 
sixty  boys  representing  all  cottages  and  companies.  This  group  not 
only  furnishes  a  group  of  assistant  coaches  who  assist  in  the  direction 
of  their  own  local  teams,  but  also  supplies  the  group  which  engages  in 
outside  competition.  This  latter  team  competes  with  various  institutions 
including  high  schools,  state  teachers  colleges,  junior  colleges,  and  the 
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University  Farm  School.  Durinc^  the  past  biennium  it  has  been  success- 
ful in  winning  a  majority  of  these  extramural  games. 

To  those  cadets  who  have  participated  in  three-fourths  of  the  games 
played  by  the  representative  team  in  any  one  sport,  the  school  awards 
''Block  P"  letters.  These  letters  were  first  given  in  1926  and  since 
that  time  55  boys  have  won  them  in  the  three  major  sports — football, 
basketball,  and  baseball.  Even  greater  rivalry  and  interest  is  shown 
in  the  daily  games  of  the  intramural  leagues,  however,  since  the  win- 
ning team  is  given  a  cup  and  a  dinner  in  the  superintendent's  apart- 
ments. 

Extensive  improvements  in  the  outdoor  equipment  have  been  made. 
The  baseball  diamond  has  been  moved  and  the  athletic  field  leveled  to 
give  a  satisfactory  surface.  Handball  courts  and  basketball  courts 
have  been  erected  in  every  company's  section  of  the  grounds.  Special 
care  has  been  taken  to  see  that  each  company  was  continaally  supplied 
with  usable  athletic  material.  The  swimming  schedule  has  been 
arranged  to  offer  the  largest  opportunity  to  the  most  boys  with  special 
periods  for  those  whose  trade  requirements  prevent  them  from  going 
in  with  their  regular  company  groups. 

The  major  holidays  have  been  used  at  least  in  part  for  carefully 
planned  track  and  swimming  meets.  Each  company  has  been  allowed 
to  submit  an  equal  number  of  contestants.  Cash  prizes  and  other 
recognitions  have  been  given  both  for  the  high-point  men  and  the  high- 
point  companies. 

MUSIC 

Music  in  Preston  School  occupies  the  unusual  position  of  being  both 
vocation  and  avocation.  Obviously  it  is  a  field  in  which  a  bo^^'s  natural 
talent  and  aptitude  must  be  given  first  consideration.  But  it  is  also  a 
field  of  extremely  practical  vocational  significance  for  the  boy  who  has 
the  taste,  persistence,  and  will.  So  it  is  necessary  to  avoid  the  danger 
of  overstressing  what  may  be  only  an  intermittent  recreational  item  in 
the  boy's  future  since  the  boy  in  Preston  is  at  an  age  when  lifework 
is  already  a  pressing  and  immediate  problem  and  at  the  same  time 
conserve  the  morale  value  and  the  ' '  trade ' '  possibilities. 

Each  new  entrant  is  questioned  regarding  his  interest  and  desires  in 
the  musical  field;  and  no  small  number  appear  who  profess  a  perhaps 
long-repressed  desire  in  this  connection.  The  assignment  to  the  musical 
work  is  handled  as  any  other  school  or  trade  assignment,  through  the 
action  of  the  trades  council.  The  necessities  of  the  institutional  pro- 
gram make  it  impossible  to  offer  training  in  other  than  brass,  wood- 
wind, and  percussion  instruments.  But  boys  who  have  had  previous 
training  in  string  work,  find  a  place  in  the  school  orchestra  as  will  be 
presently  indicated. 

A  full-time  musical  director  is  employed  for  the  work.  The  band  is 
handled  in  two  divisions.  The  ''second  band"  is  a  euphemism  for  the 
group  who  are  starting  out  in  the  work.  One-half  the  working  day 
during  five  days  per  week  is  set  aside  for  this.  Of  necessity  the  work 
and  instruction  are  individual,  and  this  group  never  professes  to  attain 
to  group-playing.  Upon  the  accomplishment  in  satisfactory  fashion  of 
a  definite  number  of  lessons,  the  student  is  promoted  to  the  "first 
band."     He  now  comes  into  the  field  of  direct  group-training  and 
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public  presentation.  This  section  practices  for  a  period  of  one  and 
one-half  hours  on  five  eveninofs  per  week,  and  also  adds  drill  formation 
practice  on  one-half  day  each  week.  Thus  it  may  be  seen  that  after 
the  preliminary  period  the  musical  work  no  longer  interferes  with  the 
school  or  trades  program  of  the  boy. 

The  first  band,  w^hich  averages  between  forty  and  fifty  members, 
does  not  limit  its  activity  to  the  school  itself,  where  it  plays  for  military 
drills,  Sunday  morning  assemblies,  and  special  events.  It  is  subject  to 
invitation  to  play  concerts  and  accompaniments  in  the  local  village;  it 
makes  a  number  of  trips  per  year  to  more  distant  points  for  the  laying 
of  cornerstones,  holiday  celebrations  such  as  the  Asparagus  Festival  at 
Tsleton,  etc.  Its  crowning  achievement,  however,  is  its  annual  invita- 
tion by  the  State  Agricultural  Society  at  the  State  Fair  in  Sacramento. 

The  school  orchestra  is  composed  of  from  eight  to  twelve  instruments 
selected  from  the  band  group,  with  the  addition  of  such  string  instru- 
ments as  may  be  available.  It  has  regular  practice  periods  which  total 
about  five  hours  i)er  week.  In  addition  to  a  regular  playing  assign- 
ment at  one  of  the  Sunday  religious  services,  it  plays  for  officers' 
entertainments  and  for  various  programs  of  both  secular  and  sacred 
character  in  the  village  of  lone.  The  school  employs  a  part-time  pianist 
to  accompany  the  orchestra  and  play  at  the  Sunday  assemblies,  etc. 

Cadets  who  have  ability  in  vocal  work  are  given  the  opportunity  to 
gain  experience  in  group-singing  through  a  cadets'  chorus  which  prac- 
tices twice  a  week  and  sings  at  the  Sunday  assemblies.  This  is  under 
the  joint  direction  of  one  of  the  school  officers  and  the  school  accom- 
panist. It  is  hoped  to  increase  and  improve  the  0])portunities  for  train- 
ing in  the  vocal  field,  continuing  as  at  present  on  a  voluntary  basis 
which  does  not  interfere  with  the  boy's  trade  and  school  activities. 

Boys  who  thus  enter  the  school  with  no  knowledge  of  music  or  of 
musical  instruments,  while  not  trained  into  first-class  professionals  in 
the  few  months  available  for  such  training,  are  given  either  a  basic 
understanding,  or  at  least  are  given  a  sound  and  worthwhile  avocation. 

MILITARY   DRILL 

Preston  is  not  primarily  a  military  school.  However,  the  administra- 
tion of  the  school  recognizes  the  value  of  close  order  drill  in  securing 
good  discipline,  as  it  develops  instantaneous  and  willing  obedience  to 
orders. 

The  receiving  program  has  therefore  been  arranged  so  that  each  boy 
is  required  to  attend  military  school  one-half  day,  where  he  studies  and 
recites  for  about  two  hours,  after  which  he  marches  to  the  field  for 
two  hours  of  practical  drill.  For  this  purpose  extracts  from  '^  Basic 
Military  Training"  of  the  R.  0.  T.  C.  are  printed  in  small  booklet  form. 

This  course  is  completed  in  about  thirty  days,  or  in  the  period  of 
time  that  the  boy  is  in  the  receiving  company.  Thereafter,  all  boys 
drill  only  ten  minutes  per  day. 

The  first  lesson  consists  of  committing  to  memor}^  the  ''Position  of 
the  Soldier,"  or  ''Attention,"  and  being  able  to  recite  the  same  while 
standing  in  that  position.  This  is  a  valuable  beginning,  since  the  boy 's 
troubles  have  more  or  less  distracted  his  mind  and  scattered  his  thoughts. 
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When  taught  to  concentrate  in  this  manner  he  is  able  to  better  apply 
himself  to  work  in  his  trade. 

Furthermore,  close  order  drill  teaches  team  work  and  unity.  The 
boy  learns  to  cooperate  with  his  fellow  cadets  and  if  qualifications  of 
leadership  are  present  there  is  ample  opportunity  to  develop  them  by 
becoming  a  cadet  officer.  Such  a  boy  usually  becomes  a  leader  in  other 
activities  and  a  foreman  in  his  trade. 

On  Saturday  mornings,  cadet  officers'  school  is  held.  This  school  is 
attended  by  the  cadet  major,  the  captain  and  lieutenant  of  each  com- 
pany. These  officers  are  taught  the  necessary  qualifications  for  good 
drill  instructors.  They  study  physical  training  and  practice  the  proper 
exercise  of  the  voice  in  giving  commands. 

On  Sunday  mornings  before  marching  to  chapel,  the  battalion  is 
formed  for  dress  parade.  While  passing  in  review,  competent  judges 
decide  which  companies  have  the  best  lines,  naming  first,  second,  and 
third  places.  There  is  much  enthusiasm,  and  competition  is  keen  for 
the  honor  of  first  place,  which  is  announced  after  the  parade. 

A  quarterly  military  competition  is  held.  Each  company  drills  in 
movements  specified  by  the  judges.  The  prize  to  the  winning  company 
is  100  credits  to  each  boy  in  the  company  toward  his  parole,  A  second 
prize  of  50  credits  is  awarded.  This  competition  with  its  prize  features 
has  stimulated  interest  in  military  work. 

RELIGIOUS  AND   MORAL   TRAINING 

The  Preston  School  recognizes  that  its  obligation  to  the  boys  and 
young  men  placed  in  its  care  is  not  fulfilled  even  with  the  furnishing 
of  food  and  clothes,  vocational  training  and  placement,  supervised 
recreation,  etc.  These  things  may  all  be  ineffective  without  the  stabil- 
izing effect  of  moral  and  religious  training.  In  view  of  the  fact  that 
behind  so  much  juvenile  delinquency  is  the  problem  of  emotional  insta- 
bility, the  technique  of  religious  training  in  an  institution  such  as  Pres- 
ton must  be  very  largely  developed  on  and  around  such  elements  as  can 
function  to  bring  about  an  increased  stability  in  emotional  reactions. 
In  other  words,  a  religious  influence  which  merely  increases  emo- 
tionalism can  hardly  be  effective ;  a  careful  program  of  rational  upbuild- 
ing along  the  lines  of  basic  religious  ideals  and  activities  is  needed.  As 
yet  our  standards  for  social  and  religious  measurement  and  diagnosis 
are  only  in  their  infancy.  The  problem,  however,  is  fully  developed 
and  we  must  meet  it  as  best  we  can  without  waiting. 

A  considerable  percentage  of  those  committed  to  the  Preston  School 
come  from  a  background  of  religious  influence.  More  than  one-third 
are  from  Catholic  families;  less  than  8  per  cent  are  Jewish,  another  3 
per  cent  profess  Christian  Science ;  2  per  cent  are  Mormon ;  about  3 
per  cent  refuse  to  acknowledge  any  religious  connection  whatever;  and 
the  rest  are  nominally  Protestant. 

The  school  has  no  resident  social  worker  other  than  the  Protestant 
chaplain.  For  this  reason  one  section  of  his  work  is  of  general  and 
interreligious  character.  Each  new  entrant  is  interviewed  for  the  pur- 
pose of  learning  his  religious  background  and  affiliation,  as  well  as  any 
personal  or  family  problem  which  solution  may  be  essential  to  the 
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boy's  proper  readjustment.  Diirino-  his  first  six  weeks  of  preliminary 
segrejjation,  the  cadet  is  o'iven  fonr  talks  on  problems  of  social  and 
personal  hygiene  with  ample  opportunity  to  ask  questions.  During  his 
first  ten  days  he  also  attends  an  adjustment  class  an  hour,  in  which  is 
explained  to  him  the  details  of  the  organization  and  operation  of  the 
institution,  again  with  opportunity  for  having  answered  the  many 
questions  which  perplex  the  cadet  at  this  time. 

After  this  period  it  is  largely  voluntary  with  the  cadet  whether  or 
not  he  passes  out  of  the  chaplain's  influence.  In  cases  of  notification 
of  death  or  of  serious  emergency,  the  resident  chaplain  will  again  serve 
to  soften  the  blow  and  render  whatever  service  is  possible.  Besides 
this  on  midweek  evenings  at  numerous  times  during  the  year  the  chap- 
lain conducts  six-weeks  discussion  classes,  dealing  with  such  nonsec- 
tarian  subjects  as  "personal  ethics,"  "social  adjustment,"  "home 
building,"  etc. 

From  a  sectarian  point  of  view,  the  work  is  divided  as  follows : 

1.  Protestant.  Since  the  coming  to  the  school  of  the  present  Prot- 
estant chaplain,  the  aim  of  "The  Christian  Training  and  Service 
Department"  has  been  first  to  conserve  and  expand  any  active  religious 
influence  which  has  been  established  in  the  boy's  life  previous  to  his 
coming  to  the  school ;  second,  so  far  as  is  possible  in  the  time  and  under 
the  conditions  of  the  school  life,  to  make  practical,  effective  and  vital 
any  nominal  religious  influence  or  tendency  which  may  be  present  in 
the  boy's  life;  third,  to  seek  to  present  to  those  boys  who  have  not 
previously  had  any  religious  interest,  the  effective  principles  of  the 
teaching  of  Christ ;  and  fourth,  in  the  case  of  any  boy  reached  in  any 
of  these  divisions,  to  strive  to  build  a  substantial  basis  of  underlying 
Christian  ethical  and  spiritual  conviction  which  shall  be  truly  effective 
in  aiding  the  boy  in  his  general  social  adjustment. 

The  work  may  be  divided  into  three  streams  of  activity — general, 
continuation,  and  intensive,  which  correspond  only  in  part  with  the 
threefold  statement  of  purpose  indicated  above. 

The  general  intent  of  the  department  is  to  keep  in  operation  through- 
out the  entire  year  a  continuous  "institute"  in  which  the  boy  may 
secure  the  type  of  religious  training  best  suited  to  his  needs  and  may 
make  the  most  profitable  use  of  the  time  he  is  in  the  school,  whether  it 
is  the  entire  fourteen  months  or  a  shorter  period.  To  this  is  added  some 
extension  work  especially  through  the  earlier  months  of  the  parole 
period.  Steps  have  also  been  taken  to  organize  through  the  state 
groups  of  Christian  business  men  who  will  take  a  personal  interest  in 
the  Protestant  boys  who  may  be  released  to  their  respective  communities 
and  will  act  as  advisors  and  sponsors  in  matters  of  home  adjustment 
and  religious  and  social  contacts. 

The  continued  contribution  by  the  United  Church  Brotherhood  of 
Los  Angeles  County  of  a  part  of  the  salary  of  the  Protestant  chaplain 
deserves  especial  mention.  The  Social  Service  Committee  of  this 
organization  has  also  taken  an  active  part  in  the  extension  work  just 
mentioned,  under  the  leadership  of  its  late  chairman,  Mr.  Frank  Bal- 
linger. 

2.  Catholic.  A  part-time  chaplain  is  employed,  and  he  holds  mass 
each  Sunday  morning.    This  service  is  also  attended  by  the  local  Cath- 
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olic  constituency,  both  employees  of  the  institution  and  people  from  the 
village  and  neighborhood  of  lone.  The  effectiveness  of  this  service  has 
been  increased  by  the  improvement  of  the  music,  and  it  is  regularly 
attended  by  a  considerable  portion  of  the  Catholic  boys  in  the  school. 
Confessions  and  communion  are  held  from  time  to  time  and  as  occasion 
makes  advisable  catechism  and  instruction  classes  are  conducted. 

Catholic  literature  is  regularly  received  and  made  available  to  the 
boys,  and  occasional  visits  to  the  institution  are  made  by  Catholic  relig- 
ious welfare  workers. 

A  Catholic  committee  composed  of  three  employees  of  the  school  also 
assists  in  promoting  the  religious  work  among  the  Catholic  cadets. 

3.  Jeivish.  The  Jewish  population  of  the  school  is  small,  being  always 
less  than  3  per  cent  of  the  total.  As  this  does  not  justify  a  special 
worker,  the  sponsorship  of  the  Jewish  boys  has  been  assumed  by  the 
Protestant  chaplain. 

This  group  now  has  a  regular  Sabbath  evening  meeting  at  which 
scripture  and  prayers  are  read  by  the  members,  and  religious  and 
intellectual  studies  and  discussions  carried  on.  The  group  is  organized 
under  the  name  of  The  Junior  Big  Brothers.  The  holidays  are  observed 
with  the  aid  of  members  of  the  Jewish  faith  from  Stockton  or  Sacra- 
mento and  careful  provision  is  made  by  the  institution  for  fasting  and 
other  special  arrangements  which  these  days  require. 

Members  of  the  Jewish  Committee  for  Personal  Service  visit  the 
school  frequently  and  hold  conferences  with  the  boys ;  this  committee 
also  keeps  the  boys  supplied  with  prayerbooks,  scriptures,  and  the 
Jewish  Daily  Bulletin. 

4.  Christian  Science.  The  Christian  Science  churches  of  northern 
California  join  in  maintaining  a  part-time  field  worker  at  the  school. 
He  conducts  regular  Sunday  morning  classes  for  boys  interested,  and 
maintains  a  religious  service  both  for  the  boys  and  for  members  of  the 
staff  and  residents  of  the  community  who  wish  to  attend.  Special 
instruction  classes  are  conducted  on  Friday  evenings. 

The  Christian  Science  Monitor  and  other  religious  literature  is  pro- 
vided each  week  for  the  boys  who  desire  it. 

PAROLE 

During  the  last  two  years  it  has  been  the  endeavor  of  the  Parole 
Department  to  emphasize  the  work  where  the  best  results  may  be 
obtained.  Chief  in  importance  is  the  better  training  of  all  boys  in 
their  responsibilities  and  obligations  which  must  be  assumed  upon 
entering  the  outside  world.  This  is  accomplished  in  a  parole  training 
class  which  meets  in  the  evenings  just  prior  to  the  time  when  they  are 
ready  to  come  before  the  parole  commissioners  for  their  final  hearing. 
The  instructions  are  given  by  the  chief  parole  officer  and  include 
subjects  covering  their  future  responsibilities  and  obligations. 

First :  They  are  instructed  how  to  make  out  their  monthly  report 
and  the  importance  of  having  these  reports  neatly  written  and  mailed 
on  time  the  first  of  each  month.  They  sign  an  agreement  that  they 
will  properly  fill  out  and  mail  their  reports  regularly  the  first  of  each 
month  until  they  receive  their  legal  discharge,  using  pen  and  ink  and 
writing  as  neatly  as  they  can. 
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Second :  Knowing  that  the  future  success  of  the  boys  depends  upon 
the  way  they  do  their  work,  special  emphasis  is  placed  upon  their 
responsibilities  to  their  employers,  how  to  develop  their  abilities  for 
promotion  and  better  service.  They  agree  to  use  their  best  energies  in 
whatever  employment  they  may  have  and  earn  a  reputation  for  honesty, 
reliability  and  for  being  a  good  worker.  They  are  also  instructed  in 
how  to  secure  employment  when  out  of  work  by  following  the  instruc- 
tions given  in  a  booklet  prepared  for  that  purpose:  how  to  secure  an 
interview  and  explain  their  abilities  and  qualifications  for  the  position 
they  are  applying  for.  They  are  also  instructed  to  keep  a  record  of 
each  interview  held  and  arrange  at  least  ten  interviews  a  day  until  they 
secure  a  position. 

Third :  In  regard  to  finances,  full  explanation  is  made  in  the  class 
covering  different  kinds  of  investment,  life  insurance  and  savings. 
Special  emphasis  is  placed  upon  the  importance  of  regular  and  sys- 
tematic savings,  and  the  building  and  loan  and  savings  bank  plans  are 
fully  outlined  and  described.  They  agree  to  keep  out  of  debt,  pay  all 
expenses,  board  and  room  rent  and  other  bills  promptly  and  save  as 
much  money  as  they  can  from  their  earnings  regularly. 

Fourth  :  Realizing  that  the  future  happiness  of  every  young  man 
depends  very  largely  upon  the  way  they  conduct  themselves  in  their 
homes  and  in  their  social  and  business  relations,  all  phases  of  their 
conduct  are  gone  into  as  thoroughh^  as  possible.  A  great  many  boys  and 
young  men  get  in  trouble  because  they  are  misunderstood  in  their  homes 
and  school.  A  large  percentage  of  the  boys  in  the  Preston  School  began 
getting  into  trouble  through  misunderstandings  in  school  and  disobe- 
dience at  home.  Before  leaving  the  class  they  have  full  understanding 
of  how  they  will  be  able  to  correct  these  difficulties  and  keep  from 
having  such  misunderstandings  in  the  future,  if  they  will  follow  the 
teachings  given.  They  agree  to  so  conduct  themselves  in  their  homes 
that  there  will  be  no  cause  for  complaint  or  nagging  about  staying 
out  late  nights,  bad  association,  spending  their  money  foolishly,  or 
for  any  other  reason. 

Fifth :  All  the  boys  in  the  class  seem  to  be  ambitious  and  anxious  to 
keep  out  of  trouble  in  the  future ;  and  definite  instructions  are  given 
how  to  become  interested  in  social  activities,  recreational  and  educa- 
tional studies  along  the  line  of  their  employment  and  chief  interests; 
companionships  and  associations  which  will  tend  to  keep  them  away 
from  evil  influences  in  whatever  environment  they  may  have  to  live; 
the  value  of  developing  clean  habits  and  good  surroundings,  and  where 
to  find  the  proper  recreational  advantages  are  specially  stressed.  Before 
leaving  the  class  each  one  passes  an  examination  and  writes  out  on 
paper  a  full  description  of  all  the  responsibilities  and  obligations  he 
will  be  called  upon  to  assume,  so  we  will  know  he  has  a  thorough  under- 
standing in  regard  to  these  matters  and  under  the  head  of  '' Keep- 
ing out  of  Trouble"  they  agree  not  to  associate  with  any  boys  who  have 
been  in  the  Preston  School  or  in  trouble  before ;  stay  away  from  public 
dance  halls,  pool  halls,  prize  fights  and  other  questionable  places  of 
resort ;  leave  automobiles,  narcotics,  liquor  and  gambling  entirely 
alone ;  uphold  law  and  order  and  protect  the  rights  and  property  of 
other  people  as  a  good  citizen  should. 
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After  the  boys  have  completed  this  parole  training  class  they  come 
before  the  parole  commissioners'  meeting  and  for  examination  as  to 
their  understanding  and  knowledge  of  their  responsibilities  and  obliga- 
tions and  instruction  regarding  employment.  Two  or  three  months 
preceding  the  date  of  this  })arole  meeting  arrangements  have  been 
under  way  by  the  parole  officers  in  the  field  for  supervision  and 
employment.  It  is  the  policy  to  have  all  arrangements  for  employment 
and  supervision  completed  so  that  instructions  may  be  given  to  each 
boy  in  the  parole  commissioners'  meeting  where  he  will  report  for  work 
when  he  arrives  at  home.  After  he  understands  fully  what  these 
responsibilities  and  obligations  are  he  signs  his  parole  contract  in  the 
presence  of  the  parole  commissioners.  All  boys  who  are  passed  for 
parole  at  this  meeting  are  invited  to  be  present  at  a  dinner,  given  in 
the  superintendent 's  quarters,  where  each  boy  will  be  prepared  to  make 
a  talk,  explaining  what  he  has  accomplished  in  the  Preston  School  and 
his  plans  for  the  future.  The  boys  respond  splendidly  in  these  talks, 
and  although  it  is  a  hard  task  for  them  they  seem  to  enjoy  the  meeting. 

After  a  boy  is  released  the  parole  officer  will  call  on  him  as  soon  as 
possible  after  he  arrives  at  home  to  see  if  he  is  making  proper  adjust- 
ment and  to  help  solve  any  misunderstandings,  disagreements  or  prob- 
lems that  may  arise,  realizing  that  the  most  critical  period  in  the  boy's 
life  comes  when  he  leaves  the  school  and  begins  his  readjustment  in  the 
outside  world. 

In  the  last  biennial  report  a  request  was  made  for  additional  help 
in  the  parole  supervision  and  since  then  two  parole  officers  and  a  part- 
time  stenographer  for  the  parole  office  have  been  added.  We  now 
have  a  parole  officer  for  San  Francisco  and  the  bay  district,  one  for 
the  city  of  Los  Angeles,  and  another  in  the  scattered  territory  outside 
of  Los  Angeles.  The  chief  parole  officer  devotes  more  time  to  the  train- 
ing of  boys  and  interviews  wdth  them  at  the  school  and  general  super- 
vision of  the  parole  work.  Better  results  are  being  obtained  since  this 
arrangement  has  been  made,  in  spite  of  the  fact  that  more  boys  are 
being  taken  over  by  the  parole  department  and  employment  conditions 
have  been  unsatisfactory. 

The  following  study  of  parole  activities  will  be  of  interest,  showing 
where  the  boys  on  parole  are  located  at  the  beginning  of  the  next 
biennial  period,  July  1,  1928,  and  where  the  greatest  need  for  super- 
vision is  evident : 

Summary  of  Boys  on   Parole  June  30,  1928 

County  Doing  well     Average     Negligent     Failure         Total 

Alameda   19  17  7  2                   45 

Colusa __  2  1—3 

Fresno     10  10  2  2                   24 

Glenn 1  __  1  __                     2 

Humboldt 1  2  1—4 

Imperial    1  14  17 

Kern __  2  —  __                     2 

Kings     2  2  —  __                     4 

Los  Angeles  City 44  73  60  25                202 

Los  Angeles  County 22  40  33  6                101 

Madera   1  2  __  __                    3 

Marin    —  —  2  1  __                     3 

Mendocino    1  —  —  —                     1 

Merced    1  —  —  —                    1' 

Modoc    —  1  —  —                    1 

Monterey    3  1  —  —                     4 

Napa    —  —  1  —                    1 

Orange    3  6  3  __                  12 

Placer 1  __  1  __                   2 
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County                                                 Doing  well     Average     Negligent     FaMure  Total 

Riverside    4  11  4  —  19 

Sacramento     0  2  2                      2  12 

Shasta 1  3  —  __  4 

San  Benito     1  —  —  1 

San  Bernardino 6  10  5  __  21 

San  Francisco     8  18  8  —  34 

San  Luis  Obispo —  1  —  —  1 

San  Mateo     3  2                5 

Santa  Barbara   4  4  —                    19 

Santa  Clara    1  7  2                    2  12 

Santa  Cruz    1  1                __  2 

San   Diego   9  7  3  __  19 

San  Joaquin 3  6                1  10 

Solano    __  1  __                      1  2 

Sonoma     2  2  1  —  5 

Stanislaus     3  1  —  —  4 

Sutter    1  2  __  __  3 

Tulare   —  1  2  __  3 

Ventura 1  3—15 

Yuba 2  2  __                    I  5 

Totals    166  245  142  45  598 

The  chief  causes  for  violation  of  parole  are  broken  homes  or  mis- 
understandino:s  at  home,  unemployment  and  undesirable  companions. 
The  parole  officers  are  instructed  to  conduct  their  interview  with  the 
boy  in  the  home  when  members  of  the  family  are  present,  and  special 
interview  books  and  blanks  are  used  which  correlate  the  parole  training 
class  with  the  information  desired.  A  careful  checkup  is  made  in 
asking  the  boy  and  his  parents  questions  regarding  his  conduct, 
employment,  what  he  is  doing  with  his  earnings,  etc. 

Reports 

20 — On  time  ;  satisfactory. 
15 — For  sending  report  late. 
10 — Reported  when  notified. 

5 — Negligent ;  not  interested. 

0 — Reports  only  when  personally  interviewed. 

Employment 
20 — Regular,  promotional,  satisfactory. 
15 — Irregular  or  dissatisfied. 
10 — Odd  jobs  and  labor. 

5 — Changeable;  unsatisfactory;  discharged. 

0 — Refuses  work  ;  shiftless  ;  wanderlust. 

Savings  and  Investments 

20 — Regular  and  systematic. 

15 — Occasional ;  then  withdraws. 

10 — Spends  lavishly  ;  selfishly  ;  foolishly. 

5 — Buys  motorcycle ;  cut  down  auto. 

0 — Earns  little  ;  in  debt ;  dishonest. 

Genei'al  Conduct 
20 — Satisfactory,  habits  good  ;  neat. 
15 — Smokes  cigarettes  ;  careless. 
10 — Out  late  nights  ;  restless  ;  disobedient. 

5 — Disagreeable  at  home ;  argues. 

0 — Deceives  ;  falsifies  ;  profane. 

Keeping  out  of  Trouble 

20 — No  complaint  of  any  kind. 

15 — Bad  associates. 

10 — Pool  halls,  public  dances ;  resorts. 

5 — Gambling;  drinking;  disorderly. 

0 — Petty  stealing  ;  forgery  ;  arrest. 


per  cent. 
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After  the  training  class  checkup  is  completed  the  following  test  of 
the  boy 's  attitude,  temperament  and  disposition  is  made : 


Attitude: 
Willing 
Obedient 
Disobedient 
Argues 
Obstinate 
Exaggerates 
Headstrong 


Temperament : 

Ambitious 

Enthusiastic 

Visionary 

Listless 

Moody 

Restless 

Selfish 


Disposition: 

Agreeable 

Goodnatured 

Obliging 

Disagreeable 

Bad  temper 

Egotistical 

Spiteful 


A  further  check  is  made  to  determine  the  boy's  standing  and  progress, 
whether  he  is  above  average  or  below,  under  the  following  headings: 


CHECK  ESTIMATE  IN  COLUMN 

1                      Above    1                       Below 

1  Superior  Average  |  Average  Average   Inferior 

Intelligence 

__     

Sense  of  responsibility 

Trustworthiness 

Adaptability 

Stick-to-itiveness 

Progress 



The  parole  officer  in  the  field  is  instructed  to  make  a  complete  report 
to  the  parole  office  covering  each  interview  held  in  this  manner.  Where 
it  is  impossible  to  obtain  an  interview  in  the  boy's  home,  a  statement 
is  made  of  the  facts  obtainable  and  the  reason  given  why  the  interview 
can  not  be  held  in  the  home.  A  report  is  made  to  the  Superintendent 
and  Department  of  Institutions  each  month  for  every  boy  on  parole, 
under  the  following  heads : 

(a)  HONOR  ROLL,  boys  who  are  doing  well. 

(b)  AVERAGE,  boys  who  need  more  or  less  supervision  and  coaching,  but  who 
are  sending  the  reports  and  making  an  average  response. 

(c)  NEGLIGENT  AND  DELINQUENT,  boys  who  have  not  made  their  reports 
for  one  or  more  months  and  who  need  careful  supervision  and  follow-up  in  order  to 
get  them  in  line.  This  is  the  group  requiring  the  greatest  amount  of  attention  and 
supervision  on  the  part  of  the  parole  ofHcers  in  the  field.  Some  of  these  boys  have 
left  home,  or  their  parents  have  moved  without  leaving  a  forwarding  address  and 
it  takes  a  great  deal  of  time  to  locate  them  and  get  the  information  required.  The 
parole  officers  are  instructed  to  spend  as  much  time  as  necessary  to  get  the  boy 
settled  and  back  on  the  honor  roll  as  soon  as  possible. 

(d)  THE  FAILURES,  boys  who  are  charged  with  new  offenses,  run  away  from 
home  or  get  in  trouble.  An  investigation  is  made  when  boys  are  arrested  and  the 
parole  officer  is  instructed  to  see  that  they  have  a  proper  hearing  and  a  square  deal 
and  we  cooperate  fully  with  the  court  and  other  authorities  in  making  whatever 
disposition  of  each  case  which  seems  most  advisable. 

The  following  summary  of  the  boys  who  have  been  in  trouble  during 
the  last  two  years  is  given,  and  offers  an  interesting  study  of  our  parole 
field  and  where  the  greatest  need  for  better  supervision  is  evident : 
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TABLE    No.    3 

Statement   of   Paroles 

June  30,  June  SO, 

1926  1927 

On  parole   at   midnight 470  601 

Paroled    during   year 351  400 

Paroled   from    furlough 101  8 

Totals     922  1009 

Discharged    from    parole 179  233 

Term  expired  on   parole <>8  62 

Returned   from   parole 25  42 

Recommitted     23  18 

Died  on  parole 3  1 

Discharged  from  parole  on  account  prison  sentence 23  55 

Totals —  321  411 

On  parole  at  end  of  year 601  598 

TABLE    No.    4 

Statement  of  Furloughs 

June  SO,  June  SO, 

1926  1927 

On   furlough   at   midnight 124  44 

Furloughed   during  year 50  59 

Totals    174  103 

Discharged   from   furlough 14  13 

Returned   from   furlough -  8  16 

Died    on    furlough 1" 

Recommitted    from    furlough 6 

Paroled    from    furlough 101  8 

Discharge  from  furlough  on  account  prison  sentence 4 

Totals 130  41 

On  furlough  at  end  of  year 44  62 

TABLE    No.    5 

Statement   of   Escapes 

June  SO,  June  SO, 

1926  1927 

Escapes  at  large  at  midnight — 19  15 

Escaped   during  year 20  25 

Totals     39  40 

Captured 9  9 

Term  expired 11  8 

Discharged  on  account  prison  sentence 4  5 

Totals     24  22 

Total  escapes  at  end  of  year 15  18 
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TABLE    No.   8 

Showing    Counties   from    Which    Boys    Were    Received    During    the 

Ended    June   30,    1928 
Counties—  1926-27 

Alameda 46 

Alpine    

Amador     

Butte   — 1 

Calaveras 

Colusa    

Contra  Costa 1 

Del    Norte    -■ — . 

El   Dorado    

Fresno 17 

Glenn     1 

Humboldt   4 

Imperial    1 

Inyo     -- 

Kern    5 

Kings     1 

Lake    

Lassen    3 

Los    Ajigeles    371 

Madera    3 

Marin 

Mariposa 

Mendocino    

Merced    — 

Modoc    3 

Mono    

Monterey    1 

Napa    i2 

Nevada 

Orange    18 

Placer    5 

Plumas    2 

Riverside    11 

Sacramento    — 15 

San    Benito    

San    Bernardino 25 

San   Diego    37 

San  Francisco 39 

San  Joaquin 12 

San   Luis    Obispo 5 

San  Mateo   1 

Santa  Barbara 11 

Santa  Clara , 19 

Santa  Cruz 

Shasta — 

Sierra    

Siskiyou    4 

Solano   — 2 

Sonoma    . 4 

Stanislaus     8 

Sutter 4 

Tehama     1 

Trinity    

Tulare 7 

Tuolumne     

Ventura     7 

Yolo 1 

Yuba    4 

Totals    702 


Biennial    Period 


1927-28 

Total 

47 

93 
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TABLE    No.   9 
Number  of  Boys  in  School  from   Broken   Homes,  June  30,  1928 

Number 

Divorced    92 

Both   dead   37 

Father  dead 81 

Mother  dead 52 

Totals 262 


Per  cent 
14.8 

6.0 
13.2 

8.3 


42.3 
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TABLE    No.    10 

Religious  Affiliations  of   Boys  in  School,  June  30,  1928 

Number  Per  cent 

Protestant   __ 336  54.1 

Catholic ^^^  ^o-* 

Jewish fl  }'J 

None __^  T-^ 

Totals :. — 6U1  100 

TABLE    No.   11 

Race  Distribution  of  Boys  in  School,  June  30,  1928 

Numb&r  PEr  cent 

White   — 480  77.13 

Negro   ^5  4.02 

Mexican-Indian    113  18.41 

Oriental   3  .44 

Totals 621  100 

TABLE    No.    12 

Boys  of  Foreign  Birth  and  Boys  of  Foreign  Parentage  in  School,  June  30,  1928 

Number  Per  cent 

Foreign   born   49  23.7 

Both  parents  foreign  born 79  38.3 

Father  foreign  born 39  19 

Mother  foreign  born 38  19 

Totals     — 205  100 

TABLE    No.    13 

Boys  in   Preston  School  of   Industry  with    Military   Records,  June  30,  1928 

Num,ber  Per  cent 

Honorable   discharge    5  .7 

Dishonorable  discharge 18  2.9 

Totals     23  3.(i 

TABLE    No.    14 
Causes  of  Commitments  of   Boys   in    School,   June   30,   1928 

Num,ber  Per  cent 

Assault  with  deadly  weapon 2  .33 

Burglary    134  21.62 

Carrying    concealed    weapon 1  .17 

Extortion    5  .81 

Embezzlement 3  .49 

Forgery    51  8.05 

Grand  larceny 122  19.71 

Immorality    8  1.29 

Manslaughter 3  .49 

Petit   larceny   82  13.21 

Rape    3  .49 

Robbery    43  6.94 

Selling  liquor 1  .17 

Receiving   stolen    property 1  .17 

Sodomy i  ,17 

Truancy Z_ZI_I_        83  13!32 

Violation  of  poison  act 1  .17 

Violation  of  section  146    (Motor  Vehicle  Act) 77  12.40 

Totals    621  100 
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TABLE    No.    15 

Offenses  of  Mexican   Boys  in   School,  June  30,  1928 

Number  Per  cent 

Assault  with  deadly  weapon 1  .89 

Burglary    24  21.24 

Carrying  concealed  weapon 0  0,0 

Extortion     0  0.0 

Embezzlement    0  0.0 

Forgery    9  7.96 

Grand  larceny — 22  19.47 

Immorality    1  .89 

Manslaughter   I  .89 

Petit   larceny   5  4.42 

Rape     2  1.76 

Robbery     5  4.43 

Selling  liquor 1  .89 

Receiving    stolen    property 0  0.0 

Sodomy    0  0.0 

Truancy 9  7.96 

Violation  of  poison  act 1  .89 

Violation  of  section  146    (Motor  Vehicle  Act)__ 32  28.31 


Totals     113  100 
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REPORT  OF  THE  SUPERINTENDENT  OF  THE 
WHITTIER  STATE  SCHOOL 


Foreword. 

In  presenting  a  report  of  my  superintendency  of  Whittier  State 
School  since  my  aj^pointment,  Aup:ust  1,  1927,  I  should  like  to  preface 
the  statement  by  a  sincere  expression  of  appreciation  for  the  generous 
support  T  have  received  upon  the  part  of  all  the  state  departments. 
Particularly  do  we  extend  our  appreciation  to  Director  Earl  E.  Jensen 
and  his  efficient  corps  of  assistants  in  the  State  Department  of  Institu- 
tions. Mr.  Jensen  has  made  frecjuent  visits  to  the  school,  has  become 
imbued  with  its  unlimited  possibilities  on  behalf  of  needy  and  deserv- 
ing boys,  and  has  constantly  evidenced  this  interest  in  a  very  prac- 
tical  w^ay. 

With  the  passing  of  Fred  (\  Nelles  in  ]\lay  of  1927,  the  state  of  Cali- 
fornia and  boyhood  generally  suffered  a  real  and  lasting  loss.   Accepting 
the  superintendency  of  Whittier   State   School   in  March,    1912,   Mr. 
Nelles  had  found  an  institution  in  which  fear  and  severe  punishment 
were  said  to  be  predominating  factors.     A  heavy  leather  strap  Avas  used 
in   cases   needing   special    discii)line,    and    boys   who   ran    away   were 
required  to  wear  a  heavy  iron  ''bracelet"  known  as  the  Oregon  boot. 
With  the  advent  of  the  Nelles  administration  the  fundamental  ideal 
that  regeneration  should  be  brought  about  by  kindness,  by  educational 
methods,  and  the  fostering  of  a  proper  conception  of  the  home  and  of 
society,  replaced  the  traditions  and  practices  of  the  past,  and  gradually 
the  State  School  at  Whittier  won  for  itself  an  outstanding  place  among 
schools  of  tlie  kind.     Upon  assuming  the  superintendency  August  1, 
1927,  1  enunciated  my  belief  in  the  soundness  of  the  principles  upon 
which  my  predecessor  had  budded.    While  many  of  these  policies  have 
been  followed,  naturally  there  are  new  helds  and  new  scientific  methods 
of   approach   which   will   be   developed   in   the   administration   of   the 
school,  some  of  which  have  already  been  instituted  with  marked  success. 
During  the  four  j^ears  preceding  my  appointment,  the  school  had  neces- 
sarily been  operated  under  a  strict  retrenchment  program.     The  highly 
efficient  and  comprehensive  research  work  evolved  under  the  leadership 
of  Dr.  J.   Harold  Williams,   which  had  won  for  the  school  and  its 
Department  of  Research  an  eminent  place  in  social  welfare  and  scien- 
tific circles,  had  been  suspended  in  1923  until  it  was  again  revived  on 
a  part-time  basis.    In  proportion,  other  important  phases  of  our  activi- 
ties were  functioning  on  a  limited  basis  and  the  physical  aspects  of  the 
school  had  suffered  somewhat  as  a  result.     It  was  our  early  aim  to 
improve  such  matters  as  the  dietary,  sanitation,  condition  of  grounds 
and  buildings,  improvement  of  roads,  etc.,  at  the  same  time  laying  our 
plans  to  undertake  the  important  developmental  program  we  had  in 
mind.     Some  of  the  projects  carried  out  during  the  eleven  months  of 
my  superintendency  preceding  June  30,  1928,  are  referred  to  in  the 
following  section: 
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Projects  accomplished. 

Cafeteria  plan.  Give  a  lad  plenty  of  good  food  and  you  can  reason 
with  him. 

One  of  the  greatest  problems  in  any  institution  is  that  of  feeding. 

Boys  soon  become  tired  of  any  routine  institutional  menu.  Beans 
and  stew  too  often  compose  the  bill  of  fare. 

Boarding  house  style  of  serving  in  large  containers  on  each  table  soon 
wrecks  table  manners.  Boys  become  finicky  and  pick  over  the  best  of 
foods,  looking  for  tender  morsels. 

Some  boy  turns  up  his  nose  at  vegetables  and  is  followed  by  all  the 
others  at  that  table.    Grabbing  is  encouraged,  and  conduct  is  bad. 

Table  cloths  become  soiled  and  must  be  changed  almost  daily.  In 
short,  there  exists  confusion,  carelessness  and  discontent. 

Under  such  conditions  it  is  useless  to  advocate  a  balanced  diet.  The 
best  of  food  goes  on  to  the  table  and  into  the  garbage.  Food  sent  out 
in  thermos  containers  to  the  cottages  is  also  an  unsatisfactory  method 
of  feeding.  While  we  are  strong  advocates  of  a  cottage  system,  we 
believe  that  food  should  be  served  under  conditions  in  which  the  serving 
can  be  controlled.  To  deliver  food  to  eight  or  nine  cottages  calls  for 
early  cooking  and  delivery,  long  before  service  is  contemplated.  Certain 
food  values  are  lost  in  this  way,  often  necessitating  reheating.  Then 
there  is  the  problem  of  delivery  three  times  a  day. 

These  many  problems  have  been  solved  by  the  installation  of  a 
modern  cafeteria  service  in  the  boj^s'  dining  room  at  Whittier,  where 
every  boy  in  the  school,  including  the  Lost  Privilege  group  under  dis- 
cipline, is  served  three  hot  and  well  prepared  meals  daily. 

The  class  in  bricklaying  and  tile  setting  installed  a  very  beautiful 
brick  and  tile  serving  counter.  The  carpentry  class  built  new  tables 
with  composition  tops,  a  white  center  with  green  (Jaspe)  border,  doing 
away  with  all  table  cloths.  Reed  chairs  were  secured  from  the  Norwalk 
State  Hospital,  and  a  very  attractive  cafeteria  has  resulted. 

The  effect  upon  the  morale  of  the  boys  was  electric.  As  one  young- 
ster remarked  on  seeing  the  cafeteria  for  the  first  time :  ' '  Gee,  this  is 
officers'  stuff." 

Each  boy  carries  his  tray,  selects  what  he  cares  to  eat,  goes  to  his 
table  and  disposes  of  his  meal  in  an  orderly  manner.  Everything  is 
cleaned  up,  vegetables  which  were  taboo  before  are  now  eaten  without 
question  when  placed  on  his  plate  with  other  food.  If  he  does  not  care 
for  carrots  he  says  so,  and  passes  on.  The  fact  that  the  decision  rests 
with  him  seems  to  act  as  an  inducement  to  try  food  he  otherwise  would 
shun. 

Plenty  of  rich,  wholesome  milk  on  the  basis  of  a  quart  per  day  for 
each  boy  has  also  added  greatly  to  the  menu  and  the  building  up  of 
young  bone  and  tissue.  Ice  cream  is  served  at  least  once  a  week  and 
plenty  of  fresh  fruits  and  vegetables  round  out  the  bill  of  fare. 

Feeding  in  a  central  cafeteria  allows  more  time  for  cottage  activities 
and  eliminates  the  work  and  eff'ort  to  prepare  three  servings  per  day. 
The  cafeteria  plan  almost  eliminates  waste,  and  food  not  disposed  of 
at  one  meal  can  be  worked  in  again  later.  We  are  convinced  that  the 
cafeteria  plan  is  much  more  suitable  for  institutional  feeding  than  any 
other  known  method. 

6—68648 
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Aside  from  the  elimination  of  waste,  the  boys'  table  manners  are 
much  better. 

Aluminum  ware  has  been  replaced  wnth  a  good,  heavy  quality  of 
white  crockery  and  individual  servin^^s  of  salads  and  desserts  make  a 
very  attractive  and  appetizing  tray.  With  the  installation  of  a  modern 
dishwasher,  the  service  has  been  adequate  and  dishes  thoroughly 
cleaned,  rinsed  and  sterilized. 

This  has  all  been  accomplished  in  the  old  refectory  building,  which 
we  hope  to  tear  down  next  year.  In  spite  of  its  age  and  worn  appear- 
ance, we  have  been  able  to  work  out  a  very  attractive  cafeteria  dining 
room  to  enable  us  to  demonstrate  the  value  and  superiority  of  this  type 
of  feeding  over  the  older  method.  This  has  only  been  made  possible 
through  the  backing  and  kindly  interest  of  our  Director  of  Institutions, 
who  is  most  insistent  that  state  wards  be  fed  in  clean  and  sanitary  sur- 
roundings, and  that  the  food  be  of  good  quality  and  properly  prepared. 
Miss  lima  Lucas,  the  state  dietitian,  has  been  most  helpful  in  the  intro- 
duction of  our  cafeteria  plan,  and  the  practical  assistance  rendered  by 
Miss  Lucas  on  her  various  visits  has  contributed  much  toward  the  suc- 
cess of  the  plan  and  for  greatly  improved  conditions  in  our  kitchen 
and  dining  room. 

The  many  visitors  who  have  inspected  our  cafeteria,  particularly 
those  from  institutions  of  other  states,  have  been  a  unit  in  commending 
the  plan.  It  is  to  be  introduced  into  other  state  institutions  in  Califor- 
nia, and  no  doubt  many  of  those  other  states  whose  representatives  have 
visited  us  recently  will  also  introduce  the  plan  into  their  state  insti- 
tutions. 

Fire  hazard.  We  arranged  for  a  complete  inspection  and  report  of 
our  grounds  and  buildings  by  the  chief  of  the  Whittier  City  Fire 
Department  and  his  assistant.  The  report  was  filed  with  the  Depart- 
ment of  Institutions,  and  practically  all  of  its  recommendations  have 
been  complied  with. 

The  old  frame  cottage,  which  for  some  years  had  housed  the  younger 
boys,  was  torn  down,  and  for  the  present  the  juniors  are  living  in  the 
recently  remodeled  building  which  was  at  one  time  part  of  the  girls' 
department  and  subsequent h^  used  as  headquarters  for  the  Department 
of  Research.  In  the  removal  of  the  old  frame  cottage  a  definite  fire 
hazard  was  removed. 

Limited  facilities.  A  demand  for  accommodations  within  the  school 
persists,  and  with  the  rapidly  increasing  population  of  this  section  of 
the  state,  it  is  becoming  more  acute  with  each  succeeding  year.  We 
have  striven  to  cooperate  with  the  courts  and  probation  offices  through- 
out the  state,  to  the  limit  that  our  facilities  will  permit.  In  February, 
1928,  after  a  strenuous  campaign  of  adjustments,  we  were  able  to  prac- 
tically clear  up  the  accumulated  w^aiting  list,  a  feat  which  had  not 
been  accomplished  for  years.  Within  a  few  weeks,  however,  the  waiting 
list  had  again  almost  attained  its  usual  proportions.  We  heartily 
endorse  the  effort  some  of  the  counties  are  making  to  provide  additional 
facilities  within  their  own  borders  for  the  care  and  training  of  pre- 
delinquent and  maladjusted  children.  We  commend  to  the  careful 
(Consideration  of  the  county  educational  authorities  the  twenty-four  hour 
school  plan  of  the  late  Fred  C.  Nelles,  a  preventive  measure  which 
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would  provide  for  schools  directly  connected  with  and  under  the 
control  of  boards  of  education,  and  operating  on  a  twenty-four  hour 
basis.  In  such  schools  might  be  placed  exceptional  children,  those  who 
do  not  fit  into  the  ''average  mold"  plan  upon  which  the  pulDlic  schools 
are  necessarily  conducted.  Such  children  are  misunderstood,  their 
reactions  misinterpreted,  and  many  of  them  eventually  reach  the  state 
schools  as  ''delinquent,"  when  had  their  need  been  properly  diagnosed 
and  met  they  would  in  most  instances  have  been  saved  a  court  expe- 
rience and  the  stigma  of  commitment  to  a  state  school.  The  twenty- 
four  hour  school  is  recognized  as  socially  and  economically  sound,  and 
has  the  endorsement  of  leading  welfare  workers  and  educators. 

New  buildings.  The  State  Department  of  Public  Works  plans  for 
the  construction  of  a  new  administration  building,  new  hospital,  and 
two  cottages  early  in  the  fall,  out  of  the  moneys  appropriated  at  the 
last  session  of  the  legislature.  These  additional  cottages,  however,  will 
permit  of  no  actual  increase  in  our  population,  in  that  they  will  simply 
provide  adequate  quarters  for  groups  now  unsuitably  quartered.  We 
are  hopeful  that  the  building  program  outlined  for  the  next  biennial 
period  will  provide  for  an  actual  increase  in  the  school's  capacity. 

Athletics  and  physical  education.  A  program  of  intensive  physical 
education  and  athletics  has  been  carried  out  under  the  direction  of  an 
instructor  with  years  of  high  school  experience.  While  we  still  build 
up  representative  school  teams  in  the  various  classifications,  and  these 
teams  have  won  a  very  commendable  proportion  of  the  contests  played, 
our  first  consideration  is  to  stress  the  idea  of  physical  education  for 
each  and  every  boy.  In  place  of  concentrating  on  the  developing  of 
"star"  athletic  teams,  we  now  insist  on  practically  every  boy  engaging 
in  athletic  contests,  and  out  of  a  series  of  elimination  games  are  able 
to  select  boys  who  are  outstanding  in  each  sport,  but  this  takes  place 
as  an  incidental  rather  than  a  primary  part  of  the  physical  education 
program.  Our  commodious  gymnasium  makes  it  possible  to  include 
periods  of  physical  education  in  the  daily  program  of  each  boy.  Inci- 
dentally we  have  about  completed  the  strenuous  task  of  changing  the 
level  and  direction  of  our  athletic  field.  A  seven-foot  cut  at  one  end, 
and  a  similar  fill  at  the  other  end  of  the  field  was  essential,  in  order 
that  we  might  have  a  "stadium"  with  a  really  level  field.  This  project 
was  accomplished  almost  entirely  by  the  boys  and  involved  the  transfer 
of  many  thousands  of  yards  of  dirt  at  a  minimum  of  cost  to  the  state. 
Boys  worked  incessantly  at  this  project,  even  giving  up  their  Saturday 
afternoon  play  time  to  further  the  job,  and  cottage  groups  competed  to 
see  which  could  move  the  greatest  volun;ie  of  dirt  in  an  afternoon.  When 
the  field  is  completed  we  will  have  a  bermuda  grass  turf  field  with  a 
quarter  mile  track  and  a  two-twenty  straightaway. 

Roads.  The  main  roads  through  the  grounds,  which  for  years  have 
been  a  quagmire  in  winter  and  a  persistent  dust  nuisance  in  summer 
months,  have  been  resurfaced.  After  scarifying,  new  gravel  was  added, 
rolled  in  and  coated  with  oil  to  Avhich  in  turn  was  applied  a  liberal 
coating  of  crushed  rock.  Real  economy  was  effected  in  the  accomplish- 
ment of  this  job,  in  that  we  had  one  of  our  own  men  with  the  necessary 
experience,  operate  the  steam  roller  which  we  were  able  to  borrow 
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without  expense  to  the  school.     Our  roads  are  now  in  much  better 
shape  than  ever  before. 

The  cottage  known  on  the  official  records  as  Band  Cottage,  was 
remodeled  at  small  expense,  providing  living  rooms  in  addition  to 
already  existing  quarters,  for  two  groups  of  boys  who  had  been  inade- 
quately housed  in  this  same  building. 

Catalina  camp.  The  Catalina  Island  camp,  which  has  been  main- 
tained for  the  boys  for  a  number  of  years,  and  has  been  made  possible 
through  the  generosity  of  ]\Ir.  William  Wrigley  and  his  associates  in 
the  Wilmington  Transportation  Company,  has  proved  to  be  a  most 
important  adjunct.  Many  boys  who  had  never  experienced  the  joys 
of  a  real  vacation  have  had  this  first  opportunity  to  enjoy  to  the  limit 
the  delights  of  swimming,  boating,  hiking  and  camping  de  luxe.  The 
old  tents  used  in  previous  years  had  become  so  dilapidated  it  became 
necessary  to  replace  them.  A  convenient  and  commodious  dormitory 
of  forty  beds  and  a  mess  hall  was  constructed  by  a  specially  selected 
group  of  carpenter  sliop  boys,  as  a  s])ecial  project.  An  oil  burner 
range  replaced  the  old  open  fire  box.  A  fresh  water  supply  was 
developed  and  piped  down  from  the  hills  in  the  rear  of  the  camp  with 
a  10,()()0-gallon  tank  for  storage  purposes,  allowing  hot  and  cold  water 
in  the  kitchen,  and  new  and  modern  lavatory  facilities  were  provided. 
The  added  comfort  and  enjoyment  this  has  meant  for  the  boys  is  appa- 
rent to  all  who  have  visited  our  1928  camp.  The  camp  was  visited  by 
the  county  health  officer  who  stated,  after  his  inspection,  that  the  1928 
camp  was  far  in  advance  of  that  of  1927,  both  in  point  of  sanitation 
and  general  appearance.  lie  expressed  the  hope  that  other  groups  con- 
ducting cam])s  on  the  island  could  profit  by  visiting  the  Whittier  State 
School  camp  and  following  out  the  plan  and  methods  in  use. 

Clothing.  The  khaki  shirt  and  trousers,  which  for  years  have  con- 
stituted the  week-day  costume,  is  being  rapidly  replaced  by  neat  appear- 
ing corduroy  trousers  and  colored  shirts  of  appropriate  design  and 
without  added  expense.  The  boy  is  not  entitled  to  his  new  outfit  until 
his  general  record  is  meritorious  and  thus  the  new  plan  becomes  auto- 
matically a  valuable  asset  in  our  ])rogram  of  discipline.  The  dream  of 
many  a  lad  for  a  ])air  of  "cords"  has  thus  come  true. 

New  developments  in  plan  and  policy. 

In  the  foregoing  paragraphs  concerning  accomplishments  during  the 
year,  we  have  necessarily  been  limited  by  time  and  space  to  the  enumer- 
ating only  of  the  more  important  projects,  and  many  worth-while 
''jobs"  of  lesser  importance  but  all  of  value  in  the  efficiency  of  our 
general  program  were  completed  or  are  definitely  under  way.  This  has 
enabled  us  to  turn  attention  to  the  development  of  plans  and  policies 
which  we  believe  will  have  far-reaching  effect  on  the  future  of  the 
school. 

The  superintendent  was  honored  by  Governor  C.  C.  Young  with 
appointment  as  member  of  the  California  Commission  for  the  Study  of 
Problem  Children,  a  commission  of  seven  members,  appointed  as  the 
result  of  an  act  passed  by  the  1927  session  of  the  legislature.  The  pur- 
pose of  this  commission,  of  which  the  writer  was  made  executive  secre- 
tary, is  "in  conjunction  with  the  Bureau  of  Juvenile  Research  of  the 
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Whittier  State  School,  to  make  a  study  of  juvenile  delinquency  in  the 
State  of  California  and  to  report  and  recommend  to  the  legislature  of 
the  State  of  California  at  the  forty-eighth  session  thereof,  a  plan  for  the 
prevention  of  juvenile  delinquency  and  the  proper  care  and  training 
of  predelinquent,  delinquent  psychopathic  and  maladjusted  children, 
such  as  in  the  opinion  of  the  commission  will  be  best  calculated  to 
remove  the  causes  of  juvenile  delinquency  and  provide  for  the  care 
and  treatment  of  such  children."  The  commission  has  already  held  a 
number  of  important  conference  sessions  and  is  accumulating  a  valuable 
fund  of  data  on  this  highly  important  problem.  From  this  data  it  is 
anticipated  that  some  very  worth-while  recommendations  may  be 
developed.  The  time  allotted  for  the  study,  however,  has  been  too 
limited  to  permit  of  as  comprehensive  or  conclusive  a  report  as  the 
study  warrants. 

We  are  particularly  pleased  to  report  the  appointment  of  Dr.  Ernest 
A.  Osborn  as  school  chaplain,  full  time.  It  is  particularly  fitting  that 
with  boys  scaling  down  to  eight  years  of  age,  many  of  whose  lives  have 
been  almost  wholly  devoid  of  religious  influence,  this  important  phase 
of  the  school  life  should  now  be  properly  cared  for.  The  various  minis- 
ters of  the  city  of  Whittier,  who  for  years  had  carried  the  responsibility 
for  the  religious  services,  made  an  excellent  contribution,  but  they  all 
attest  to  the  value  of  the  service  which  a  full-time  chaplain  can  render. 
Dr.  Osborn 's  work  has  not  been  confined  to  the  purely  religious  field, 
for  he  has  actively  participated  in  the  Boy  Scout  work,  being  chairman 
of  the  Troop  Committee,  and  in  all  of  the  social  and  ethical  activities  of 
the  school. 

Vocational  survey.  It  is  and  has  long  been  our  firm  belief  that  the 
vocational  education  approach  will  do  much  toward  a  solution  of  the 
problem  of  delinquency  in  young  boys.  We  therefore  requested  of  the 
Department  of  Institutions  that  the  expert  assistance  of  the  State 
Department  of  Education  be  secured  for  the  purpose  of  conducting  a 
searching  survey  of  our  trades  departments.  The  survey  was  outlined 
by  Mr.  Nicholas  Kicciardi,  chief  of  the  Division  of  City  Secondary 
Schools,  and  was  ably  conducted  under  the  direction  of  Mr.  J.  C.  Bes- 
wick,  chief,  Bureau  of  Trade  and  Industrial  Education. 

A  report  of  this  survey  was  recently  submitted  and  we  desire  to 
express  appreciation  for  the  many  complimentary  references  as  well  as 
the  definite  recommendations  it  contains.  One  prompt  reaction  to  the 
survey  findings  was  the  taking  of  the  summer  course  at  the  University, 
by  a  group  of  our  tradesmen.  These  men  anticipate  that  with  the  com- 
pletion of  the  course  they  will  receive  special  vocational  certificates, 
thus  placing  our  vocational  service  on  a  plane  with  the  educational  in 
point  of  technical  qualifications.  Another  important  development  is 
in  the  service  now  being  rendered  as  Director  of  Vocational  Guidance 
and  Placement,  by  Mr.  C.  K.  Berger,  until  recently  principal  of  the 
Pasadena  Part-Time  High  School.  Mr.  Berger  is  specially  qualified 
for  this  important  piece  of  work,  both  in  point  of  experience  and  train- 
ing. He  will  program  the  full  day's  activities  for  each  boy,  will  assist 
in  coordinating  the  vocational  w^ith  the  educational  training  of  each, 
and  stress  outside  placement  that  will  conform  with  the  type  of  training 
the  boy  has  experienced  in  the  school.     As  a  result  of  the  survey  we 
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are  developing  a  general  shop  through  which  most  of  our  boys  will 
pass  in  an  effort  to  discover  definite  trade  aptitudes.  Twelve  trades 
will  be  represented  in  the  general  shop,  and  each  new  boy  will  be 
required  to  spend  some  two  months  in  this  shop,  taking  some  work  in 
each  of  the  twelve  trades  in  order  to  determine  his  interests  and  adapt- 
ability, etc.  This,  then,  will  obviate  much  of  the  trial  and  error  method 
of  trade  placement  which  has  necessarily  been  the  policy  heretofore, 
and  should  increase  the  boy's  earning  capacity  in  the  line  for  which  he 
is  best  fitted. 

Dramatics  and  music  have  received  an  emphasis  which  we  believe  to 
be  their  just  due.  The  desire  to  ''play  act"  has  a  tremendous  appeal 
to  the  youngster  of  the  average  age  of  our  boys.  Several  excellent 
plays  have  been  presented.  Outstanding  was  the  presentation  of  Drink- 
water's  ''Abraham  Lincoln."  So  successful  was  this  showing  that  the 
play  was  repeated  and  the  public  invited  to  the  second  presentation, 
which  occurred  during  the  conference  of  state  institution  superinten- 
dents and  other  state  officials,  May  2  and  3,  1928.  Countless  expres- 
sions of  surprise  and  pleasure  were  elicited  as  a  result  of  the  splendid 
presentation  of  Drinkwater's  immortal  play. 

Our  band  has  maintained  the  high  standard  of  many  years  standing, 
and  its  services  have  been  in  constant  demand  by  many  groups  and 
organizations.  In  some  cases  a  handsome  addition  to  our  general  enter- 
tainment fund  has  been  realized,  as  a  return  to  cover  expenses  of  trips 
made,  and  thus  all  the  boys  have  experienced  a  beneficial  reaction 
because  of  band  activities.  Enjoyable  group  singing  has  taken  place 
during  our  Sunday  and  Thursday  evening  assemblies  under  direction 
of  a  teacher  specially  qualified  along  musical  lines,  and  a  glee  club  is 
well  under  way.  We  continued  under  heavy  obligation  to  the  Los  An- 
geles Film  Board  of  Trade,  who  for  years  have  maintained  gratis  picture 
service.  We  are  indebted  to  the  many  good  friends,  too  numerous  to 
mention,  who  have  in  any  way  added  to  the  success  of  our  entertain- 
ment programs.  These  weekly  entertainments  have  proven  a  valuable 
asset  to  the  school 's  functions.  We  organized  and  for  some  months  con- 
ducted a  harmonica  band  and  the  wholesome  cheerful  sound  of  the 
harmonica  was  heard  on  every  hand. 

Following  my  appointment  we  operated  the  school  for  a  number  of 
months  without  an  assistant  superintendent.  This  gave  the  superin- 
tendent opportunity  to  familiarize  himself  with  the  business  procedure 
of  the  school  and  to  keep  a  close  check  on  budget  expenditures  and  the 
general  business  life  of  the  institution.  In  March  of  1928,  Mr.  Charles 
A.  Moss  was  appointed  as  assistant  superintendent.  Mr.  Moss  has 
supervised  the  operation  of  our  farm  and  has  assumed  responsibility 
for  our  business  practice  and  procedure.  Under  his  direction  there 
has  been  a  marked  improvement  in  the  quality  and  diversity  of  agri- 
cultural products. 

The  educational  program  has  been  conducted  as  in  previous  years, 
but  with  the  opening  of  the  fall  1928  semester  of  school  we  are  stressing 
the  trade  related  technical  subjects,  in  line  with  the  policy  already  out- 
lined. In  our  commencement  exercises  we  graduated  two  high  school 
and  fifty-two  grammar  school  students.  The  exercises  were  simple  but 
impressive,  the  principal  address  being  made  by  Principal  Howard  A. 
Campion  of  the  Frank  Wiggins  Trade  School. 


FOURTH    BIENNIAL    REPORT  87 

The  Placement  Department  of  the  school  had  heretofore  been  operated 
by  one  supervisor  who  was  responsible  for  the  placement  and  follow-up 
work  of  more  than  two  hundred  twenty-five  boys  on  the  placement  rolls. 
Two  additional  supervisors  have  been  added  to  the  personnel  of  the 
department,  which  will  also  have  the  cooperation  of  a  trained  psychi- 
atric social  worker,  connected  with  our  Department  of  Research.  It  is 
expected  that  a  more  efficient  and  comprehensive  type  of  work  will 
result. 

Training  personnel.  As  is  undoubtedly  true  of  other  state  institu- 
tions we  have  been  faced  with  the  ever-present  problem  of  developing 
and  training  competent  workers.  The  average  state  employee  doing 
institutional  work  receives  the  major  part  of  his  training  in  the  '' school 
of  experience."  Every  superintendent  has  at  some  time  expressed  the 
opinion  that  if  there  were  some  agency  from  which  he  could  draw  an 
unending  supply  of  competent  workers  his  problems  would  be  much 
nearer  solution.  This  is  particularly  true  in  our  work  with  the  younger 
boys  at  Whittier.  Realizing  that  there  is  no  competent  source  from 
which  to  secure  trained  institutional  workers,  we  are  developing  a 
program  for  training  our  own  workers  on  the  job.  An  extensive  per- 
sonnel turnover  is  expensive  for  any  organization.  We  are  stressing 
job  analyses,  determining  just  what  are  the  requirements  for  each  posi- 
tion. We  are  also  stressing  the  occupational  and  intelligence  test  in 
the  selection  of  employees  for  certain  lines  of  work.  We  aim  to  give 
each  new  employee  a  perspective  of  the  entire  organization,  and  to  this 
end  are  developing  the  ''Whittier  Plan"  for  the  administration  of  a 
state  school.  Illustrated  lectures  will  be  given.  These  will  also  be 
helpful  in  enlightening  visiting  classes  of  students,  social  workers,  and 
the  general  public,  giving  such  groups  an  adequate  concept  of  how  this 
type  of  institution  should  be  conducted.  New  employees  will  have 
opportunity  to  attend  these  lectures.  They  will  be  shown  through  the 
institution  and  given  an  opportunity  to  talk  with  other  employees. 
They  will  be  presented  with  a  copy  of  our  ''Faculty  Guide,"  an  attrac- 
tive little  booklet  prepared  by  our  print  shop,  setting  forth  the  general 
understanding  under  which  we  operate.  Our  employees  will  not  only 
have  opportunity,  but  will  be  urged  to  make  use  of  the  facilities  of  our 
Research  Department.  They  will  be  made  to  feel  free  to  discuss  with 
the  superintendent  the  problems  which  develop  in  their  jobs. 

The  personnel  conference  which  we  hold  each  month  gives  opportunity 
to  discuss  the  various  problems  of  the  school.  The  conferences  are 
attended  by  the  entire  personnel,  the  superintendent  acting  as  chair- 
man. Here  the  employees  meet  the  superintendent  face  to  face,  livSten- 
ing  to  instructions,  asking  questions,  and  engaging  in  discussions.  Each 
employee  feels  that  he  is  a  part  of  the  organization,  and  that  a  greater 
knowledge  of  his  particular  job  is  a  great  factor  in  its  efficiency.  Uncer- 
tainties and  doubts  are  cleared  up,  gossip  minimized,  and  a  healthy, 
wholesome  attitude  developed. 

Occasional  employees'  parties  also  provide  another  avenue  of 
approach  toward  the  adjustment  of  the  new  employee.  Institutional 
life  at  best  is  full  of  monotony  for  the  average  worker,  and  in  these 
social  gatherings  he  has  opportunity  to  unbend,  to  mingle  with  fellow 
workers,  and  to  become  better  acquainted  with  them.     The  effect  on 
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the  morale  is  very  noticeable.  We  have  already  observed  a  considerable 
decrease  in  our  personnel  turnover,  and  believe  this  will  soon  be  further 
evidenced. 

Clinical  approach.  For  some  time  we  have  realized  that  we  have 
been  failing  to  make  use  of  a  wealth  of  data  concerning  each  boy.  It 
has  been  evident  to  us  that  important  decisions  affecting  each  indi- 
vidual should  be  based  upon  a  full  and  complete  knowledge  of  all  the 
facts  available.  To  this  end  Ave  are  developing  a  clinical  approach.  As 
soon  as  possible  after  the  entrance  of  each  boy,  all  the  data  available 
concerning  his  record,  his  intelligence,  and  every  helpful  phase  oi  his 
life,  will  be  accumulated  in  clinical  form  which  will  be  available  for 
the  use  of  committees  or  staff  members,  developing  a  definite  program 
for  the  boy  inside  the  school,  and  in  planning  for  his  placement  when 
the  time  comes  for  him  to  leave. 

The  board  of  trustees  of  the  school,  who  serve  in  a  purely  advisory 
capacity,  have  been  invited  to  resume  the  practice  of  holding  occasional 
conferences.  The  interest  of  these  prominent  citizens  we  have  found 
exceedingly  helpful  and  of  much  value. 

From  time  to  time  we  have  been  visited  by  interested  groups  and 
have  enjoyefl  the  contact  possible  with  the  interested  social  workers  and 
organizations  having  a  scientific  viewpoint.  Among  such  visitors  were 
the  Vocational  Guidance  Association,  over  one  hundred  from  the  Fed- 
erated Women 's  Clubs,  psychological  classes  from  a  number  of  southern 
universities  and  colleges,  the  Los  Angeles  High  School  Principals' 
Association,  California  Commission  for  the  Study  of  Problem  Children, 
and  many  other  interested  groups.  We  appreciate  the  interest  of  all 
these  organizations  and  extend  a  cordial  Avelcome  for  a  return  visit. 

California  Bureau  of  Juvenile  Research.  On  June  30,  1928,  Dr. 
Ellen  B.  Sullivan,  associate  professor  of  psychology.  University  of  Cali- 
fornia at  Los  Angeles,  Avho  for  approximately  two  years  has  directed 
the  Department  of  Research  on  a  part-time  basis,  resigned  to  give  full 
time  to  her  university  studies.  Succeeding  Dr.  Sullivan,  we  were  for- 
tunate in  being  able  to  secure  Dr.  Norman  Fenton,  who  resigned  a 
position  as  professor  of  psychology  in  Ohio  University  to  accept  this 
new  responsibility.  Dr.  Lewis  M.  Terman,  dean  of  the  Department  of 
Education  of  Stanford  University  and  universally  known  in  educational 
and  psj^chological  circles,  on  learning  of  Dr.  Fenton 's  appointment, 
made  this  significant  statement:  "In  my  opinion,  you  couldn't  have 
made  a  better  choice  if  you  had  combed  the  United  States  over."  Since 
Dr.  Felton's  directorship  begins  after  the  close  of  the  biennium  which 
this  report  is  presumed  to  cover,  we  quote  from  an  informal  statement 
Avhich  he  had  prepared  for  another  purpose  but  which  admirably  out- 
lines the  progress  of  his  department  thus  far,  and  gives  an  interesting 
insight  into  the  scope  and  practical  character  of  the  aims  which  it  is 
hoped  to  accomplish. 

The  report  refers  to  the  increase  in  the  study  and  follow-up  work 
now  being  done  with  individual  boys.  In  addition  to  the  routine  test- 
ing which  has  heretofore  been  used,  it  is  the  plan  of  the  department 
shortly  after  admission  to  interview  each  hoy,  studying  him  from  many 
angles  of  personality.  The  examiner  will  interview  the  boy  not  only 
on  the  basis  of  a  psychological  test,  but  from  the  standpoint  of  his 
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attitude  toward  authority,  toward  his  parents  and  the  community  and 
toward  other  phases  of  social  adjustment. 

The  Research  Department  is  now  able  to  state  that  there  is  on  record 
a  valid  intelligence  test  of  every  boy  now  in  the  school,  nineteen  boys 
having  been  tested  during  the  current  month.  In  addition,  new  boys 
entering  were  given  educational  tests  to  locate  them,  in  school.  Such 
tests  were  also  given  to  all  the  boys  in  our  Receiving  Cottage,  a  total 
of  twenty-eight,  and  the  machinery  set  in  motion  for  the  transfer  of 
this  information  to  our  school  department  sothat  it  can  be  put  to  prac- 
tical use.  Efficient  cooperation  between  the  Research  and  the  School 
Department  is  facilitated  by  the  addition  of  an  educational  counselor, 
who  will  cooperate  with  the  school  principal  and  teachers  in  adjusting 
the  school  work  of  all  new  boys.  This  is  an  exceedingly  important 
feature  of  our  program,  inasmuch  as  many  of  the  boys  whom  we  receive 
are  backward  in  school  work  and  also  show  great  differences  in  ability 
in  different  subjects.  The  educational  counselor  will  also  cooperate 
with  the  principal  and  teachers  in  planning  a  reading  program  for  the 
boys.  We  are  firm  believers  in  the  theory  that  what  a  person  reads  has 
a  definite  relation  to  the  thing  that  is  in  his  mind.  This  reading 
program  will  be  in  line  with  the  most  recent  scientific  advances  in  the 
matter  of  children's  reading.  The  educational  counselor  will  also 
cooperate  with  the  vocational  director  in  giving  tests  of  vocational 
interest  and  aptitude,  conferring  with  those  in  charge  of  our  vocational 
program  in  regard  to  the  proper  selection  of  trades  for  the  boys. 

The  name  ''Journal  of  Delinquency"  has  been  revised  to  ''Journal 
of  Juvenile  Research,"  in  referring  to  the  periodical  issued  by  our 
Department  of  Research.  The  editorial  staff  has  been  reorganized,  and 
twenty  widely  known  scientists  in  the  field  of  child  guidance  and 
juvenile  research  have  expressed  a  willingness  to  act  as  members  of  the 
editorial  board. 

Attention  is  also  called  in  the  report  to  the  activities  of  a  psychiatric 
social  worker,  who  is  not  only  continuing  the  policy  of  making  a  thor- 
ough study  and  report  on  the  home  of  ever^y  boy  at  as  early  a  date  as 
possible,  after  admission,  but  is  also  making  contact  with  the  boys  in 
the  school  and,  in  a  sense,  becomes  the  connecting  link  between  the 
home  and  the  school,  having  the  information  regarding  the  home  back- 
ground of  the  boy  as  well  as  the  behavior  and  attitude  in  his  cottage, 
and  other  activities  of  his  school  life.  The  importance  of  an  early  study 
and  report  of  the  home  conditions  can  not  be  too  greatly  emphasized, 
for  it  is  the  keynote  to  the  whole  situation  in  the  social  readjustment  of 
the  Whittier  State  School  type  of  boy.  Unless  all  those  in  the  school 
concerned  with  the  guidance  of  the  boy  understand  something  of  his 
problem  of  readjustment  when  he  returns  home,  his  program  is  likely 
to  be  inadequate  or  in  error. 

In  concluding  this  brief  report  we  would  like  to  express  an  optimistic 
viewpoint  toward  progress  made  and  the  possibilities  that  lie  ahead. 
As  the  report  indicates,  there  has  been  much  of  worth  while  accomp- 
lishment and  definite  development  in  the  educational,  vocational, 
research  and  clinical  approach  to  these  problems.  We  commend  the 
loyal,  efficient  cooperation  of  the  school  personnel  during  the  eleven 
months  of  our  superintendency,  and  this  spirit  of  helpfulness  has  been 
a  big  factor  in  making  our  progress  possible. 
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We  extend  our  appreciation  to  all  the  many  friends  who  have  in 
countless  ways  contributed  to  the  success  of  our  effort  during  these 
recent  months.  Particularly  do  we  thank  the  Wilmin^rton  Transporta- 
tion Company  for  the  free  transportation  and  camping  facilities  at 
Catalina  Island,  the  Los  Angeles  Film  Exchange  for  continuous  free 
film  service,  to  Dr.  Edwin  Wayte,  superintendent  of  Norwalk  State 
Hospital,  for  the  clinical  assistance  rendered  us  in  the  study  of  problem 
cases;  to  Dr.  E.  Van  Norman  Emery,  director  of  the  Child  Guidance 
Clinic  in  Los  Angeles,  who  with  an  already  heavy  program  managed 
to  find  time  to  make  a  clinical  study  of  certain  of  our  problem  cases. 

Expansion  program.  Outstanding  among  our  needs  for  the  future 
development  of  the  Whittier  State  School  we  would  like  to  stress  the 
need  of  enlarging  our  facilities.  We  believe  that  as  early  as  possible 
w^e  should  increase  our  capacity  to  provide  for  a  population  of  five 
hundred  boys.  In  achieving  progress  toward  this  aim  we  are  recom- 
mending the  appropriation  of  money  for  the  foUoAving  buildings,  in 
addition  to  those  to  be  constructed  during  the  current  biennium : 

At  least  two  additional  boys'  cottages. 

A  refectory  building,  to  contain  kitchen,  cold  storage,  dining  room, 
cafeteria  and  commissary,  as  Avell  as  a  bakery,  which  should  prob- 
ably be  a  separate  structure. 

Additional  trades  buildings,  equipped  to  enable  extensive  expansion 
of  our  vocational  program. 

Additional  school  buildings  and  equipment,  thus  providing  a  primary 
school  for  our  smaller  boys ;  this  to  include  equipment  for  manual 
training  and  should  have  a  capacity  of  two  hundred. 

We  believe  that  at  as  early  a  date  as  consistently  possible,  the  matter 
of  bringing  water  from  our  river  bottom  well  to  the  school  grounds 
should  be  definitely  headed  up.  This  would  obviously  mean  a  tremen- 
dous saving  and  would  be  of  immeasurable  convenience  in  connection 
with  our  irrigation  and  crop  rotation.  We  also  strongly  recommend 
the  purchase  of  additional  acreage  advantageously  located  in  close 
proximity  to  the  main  school.  For  the  accomplishment  of  this  purpose 
we  recommend  the  sale  of  such  portion  of  the  school  property  located 
at  the  southern  end  of  the  grounds  as  maj^  be  necessary. 

We  also  recommend  for  careful  consideration  the  establishment  of  a 
state  hospital  school  to  provide  care  for  psychopathic  children.  It  is 
equally  important  that  state  facilities  should  be  further  developed  to 
care  for  the  young  defective  delinquents.  We  have  in  our  school  a 
number  of  boys  of  both  these  types.  They  represent  a  complex  and 
difficult  problem,  requiring  a  far  greater  degree  of  supervision,  care 
and  study  than  is  necessary  in  the  case  of  normal  boys.  Realizing  the 
embarrassment  of  the  various  counties  by  reason  of  the  lack  of  a  state 
institution  of  this  type,  we  have  accepted  a  limited  number  of  these 
abnormal  cases,  but  believe  such  boys  could  be  more  adequately  and 
more  economically  cared  for  in  state  institutions  properly  equipped  for 
the  type  of  specialized  training  they  need. 

In  conclusion,  we  are  submitting  herewith  the  statistical  tables  pre- 
pared by  the  school  secretary,  for  the  biennial  years  1927-1928.  These 
tables  are  attached  hereto. 

K.  J.  SCUDDER, 

I  Superintendent. 
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STATISTICAL  TABLES,  WHITTIER  STATE  SCHOOL 
Biennial   Period,  July  1,  1926,  to  June  30,   1927,  and  July  1,  1927,  to  June  30,  1928 

Table 

number 

1.  Pupils  Received  by  Commitment,  1891-1928. 

2.  Statemient  of  Actual  Population  in  Institution. 

3.  Statement  of  Placements. 

4.  Statement  of  Approved  Absences  With  Leave. 

5.  Statement  of  Absences  Without  Leave. 

6.  Ages  at  Commitment,  Admitted  July  1,  1891,  to  June  30,  1928. 

7.  Race  Distribution  of  Boys  Admitted  July  1,  1891,  to  June  30,  1928. 

8.  Religious  Affiliations  of  Boys  Admitted  July  1,  1912,  to  June  30,  1928. 

TABLE    No    1 

Pupils   Received   by  Commitment,  Probation  and  Voluntary  Admission,  1891-1928 

Year                                                                    Boys  Girls  Total           Biennium 

1891-92 253  58  311  311 

1892-93   202  39  241                     

1893-94   180  33  213  454 

1894-95 128  24  152 

1895-96 125  27  152  304 

1896-97  60  28  88         

1897-98  61  18  79  167 

1898-99  94  21'  115 

1899-00  76  14  90  205 

1900-01  55  13  68         

1901-02 65  19  84  152 

1902-03  81  23  104 

1903-04  125  19  144  248 

1904-05  __j 98  12  110         

1905-06  96  16  112  222 

1906-07 85  21  106 

1907-08 87  36  123  229 

1908-09  91  39  130  --_ 

1909-10 96  46  142  272 

1910-11  — 100  40  140 

1911-12  105  39  144  284 

1912-13  85  46  131  --- 

1913-14 44  2*  46  177 

1914-15  81  —  81  _-- 

1915-16  98  —  98  179 

1916-17   96  —  96  --- 

1917-18 167  —  167  263 

1918-19    167  —  167  --- 

1919-20 126  _-  126  293 

1920-21   168  --  168  --- 

1921-22   147  —  147  315 

1922—23    By   commitment      150  —  

On    probation—       26  __  176                    

1923-24 By  commitment     186  —  

On     probation..          8  —  194  370 

1924-25    By   commitment     175  —  . 

On    probation —          5  —  180                    

1925-26    By   commitment     169  —  ---  --- 

On    probation —         4  —  173  353 

1926-27    By   commitment     133  —  

On    probation —          5  —  138  --- 

1927-28    By   commitment     177  —  177  315 

Totals    4480  633  5113  5113 

Received  by  voluntary  admission — 

1922-23    7  —  7  --.- 

1923-24    5  —  5  12 

1924-25   I  —  I  —5 

1925-26    2—2  9 

*  By   act  of  legislature,   June   14.    1913,   the  Girls'    Department   of  Whittier   State 

School  ceased  to  exist,  and  became  the  California  School  for  Girls,  now  located  at 
Ventura. 
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TABLE   No.  2 
Statement  of  Actual   Population   in    Institution 

Received  during  the  year —  June  SO,  1926     June  SO,  1927 

In  institution  at  midnight 320  299 

By  new  commitment  and  on  probation 135  177 

By  return   from   placement 42  36 

By  return  from  approved  absence 1  1 

By  return  from  absence  without  leave 4  21 

By  transfers   3  0 

By  voluntary  admission 0  0 

Total  received 185  335 

In  institution  during  the  year 505  534 

Passed  out  during  the  year — 

By  discharge — By  order  of  the  court 36  21 

By  discharge — By  order  of  superintendent 2  4 

By  expiration  of  sentence,  term  of  commitment 0  0 

By   placement   154  15(5 

By  approved  absence 3  1 

By  absence  without  leave 3  31 

By  transfer 7  14 

By   death    0  0 

By  release  from  remaining  voluntarily 1  2 


Total   passed   out 206 

Total  population  at  end  of  year 299                        305 

TABLE   No.  3 

Statement  of   Placements 

June  SO,  1926     June  SO,  1927 

On  placement  at  midnight 214                        202 

Transferred  from  approved  absence  to  placement 0                             1 

Placement  during  the  year __  154                        156 


Totals    368 

Discharged  from  placement — 

By  order  of  superintendent 122  58 

By  order  of  court 0  0 

Term   expired   on   placement 1  1 

Returned  from  placement 42  36 

Died    on    placement 0  2 

Removed   from   placement 1  0 

Transferred  to  Preston  School  of  Industry 0  0 

Totals    166  T? 

On  placement  at  end  of  year 202  262 

TABLE   No.  4 

Statement  of  Approved  Absence 

June  SO,  1926     June  SO,  1927 

On  approved  absence  at  midnight 0  1 

Approved  absence  during  the  year 3  1 

Totals    3  2 

Discharged  from  approved  absence — 

By  order  of  superintendent 0  6 

By  order  of  court 1  6 

Returned  from  approved  absence 1  1 

Transferred  from  approved  absence  to  placement 0  1 

Died   on   approved   absence 0  0 

Removed  from  approved  absence 0  0 

Term  expired  while  on  approved  absence 0  6 

Totals    2  2 

On  approved  absence  at  end  of  year 1  0 
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TABLE   No.  5 

Statement   of   Pupils  Absent   Without    Leave 

June  SO,  1926     June  30, 1927 

Absent  without  leave  at  midnight 3  1 

Absent  without  leave  during  the  year 3  31 

Totals    6  32 

Returned  from  absence  without  leave 4  21 

Term  expired  while  absent  without  leave 1  0 

Discharged  while  absent  without  leave 0  3 

Died  while  absent  without  leave 0  0 

By  commitment  to  other  institution 0  0 

By  order  of  court , 0  0 

Totals 5  24 

Total  absent  without  leave  at  end  of  year 1  8 


TABLE   No.  6 

Ages  at  Commitment,  July  1,  1891,  to  June  30,  1928 

1927-  Per  1891-  Per 

Age  of  commitment —               1928  cent  1926  cent 

Seven    .000  2  .048 

Eight    3  .953  29  .696 

Nine    . 10  3.211  58  1.392 

Ten    12  3.747  132  3.169 

Eleven    16  5.095  191  4.585 

Twelve 36  11.438  367  8.811 

Thirteen 57  18.096  564  13.541 

Fourteen    111  35.238  851  20.432 

Fifteen 66  20.954  972  23.343 

Sixteen 3  .953  507  12.172 

Seventeen     —  .000  388  9.315 

Eighteen    1  .315  64  1.536 

Nineteen    ___  .000  29  .696 

Twenty ___  .000  11  .264 

Totals     315  100  4165  100 


1891- 

Per 

1928 

cent 

2 

.046 

32 

.714 

68 

1.517 

144 

3.214 

207 

4.620 

403 

8.993 

621 

13.866 

962 

21.473 

1038 

23.169 

510 

11.384 

388 

8.661 

65 

1.451 

29 

.647 

11 

.245 

4480 


100 


TABLE   No.  7 

Race  Registration  of  Boys  Admitted,  July  1,  1891,  to  June  30,  1928 

1927-         Per            1891-  Per  1891- 

Bace —                                           1928          cent           1926  cent  1928 

White 259             82.223           3674  88.212  3933 

Negro 21              6.667            313  7.515  334 

Mexican-Indian    33            10.474            161  3.865  194 

Yellow 2                 .636               17  .408  19 

Totals     315           100                   4165  100  4480 


Per 

cent 

87.790 

7.455 

4.330 

.425 

100 


TABLE   No.  8 

Religious  Affiliations  of   Boys  Admitted,  July   1,  1912,  to  June  3D,   1928 

1927-          Per            1912-  Per  1912- 

Religion —                                     1928          cent           1926  cent  1928 

Catholic 87            27.619            602  31.700  689 

Jewish     3                 .952               32  1.685  35 

Protestant 170            53.969          1041  54.820  1211 

Not    stated    55            17.460            224  11.795  279 

Totals — _      315          100                  1899  100  2214 


Per 
cent 
31.120 
1.582 
54.696 
12.602 

100 
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REPORT  OF  SUPERINTENDENT  OF  THE 
VENTURA  SCHOOL  FOR  GIRLS 


Mr.  Earl  E.  Jensen,  Director, 
Department  of  Institutions, 
Sacramento,  California. 

Dear  Sir  :  During  the  biennium  endino:  June  30,  1928,  the  following 
work  has  been  completed  under  the  supervision  of  the  Department  of 
Public  Works : 

New  poles  for  electric  lines  to  replace  those  in  bad  condition;  all 
installations  in  accordance  with  ruling  of  the  Railroad  Commission. 

A  new  laundry  building  and  drying  yard ;  some  old  equipment,  and 
one  new  mangle  and  water  softener  installed. 

Old  laundry  room  in  Rio  Vista  cottage  changed  into  four  small  rooms 
for  girls.  Change  of  heating  plan  in  this  cottage,  and  installation  of 
new  hot  water  boiler. 

Painting  of  exteriors  of  all  buildings  and  necessar}^  interior  work. 

Repairs  of  heating  system  for  Manor  House  and  commissary  rooms. 
Repair  of  steam  boiler  in  Auditorium  building. 

Cementing  two  tennis  courts  and  additional  cement  walks  where 
necessary. 

Reenameling  of  12  hoppers  in  treatment  room  of  Hospital  building 
has  been  started. 

Enlargement  of  Manor  House  kitchen. 

Installation  of  pasteurizer  and  steam  boiler  with  which  to  operate  it. 

Outer  doors  in  two  cottages. 

Metal  linings  in  refrigerators. 

The  general  repair  work  and  installation  of  replacement  equipment 
has  been  done  by  the  men  employed  by  the  school. 

Farm.  The  citrus  orchard  has  produced  abundantly  and,  in  fact, 
lemons  and  a  few  oranges  have  been  sold  locally. 

Of  the  deciduous  fruits,  the  apricots  yielded  very  well  in  1927.  Most 
of  the  fruit  was  canned  in  glass  or  dried  at  the  School,  and  there  were 
1600  pounds  of  dried  fruit  sold  to  other  institutions.  The  1928  crop 
was  not  so  large  as  the  1927  crop,  due  to  peculiar  weather  conditions 
during  the  blooming  season. 

The  peaches  produced  poorly  in  1927,  and  there  is  no  fruit  for  the 
1928  season. 

The  apples  have  borne  only  fairly  well,  and  the  prunes  not  at  all. 

The  vegetable  garden,  which  is  under  the  direction  of  two  women,  is 
cared  for  by  the  girls,  and  has  given  a  variety  of  vegetables  the  year 
around.  Poor  seed  and  seed  not  properly  labeled  by  the  seed  companies 
have  resulted  in  crop  failure  at  times,  and  due  to  the  fact  that  the 
garden  is  a  mile  from  the  school  and  close  to  other  habitation,  there 
has  been  considerable  theft  of  vegetables. 


FOURTH    BIENNIAL    REPORT  95 

The  dairy  has  produced  a  quantity  of  wholesome  milk.  A  pasteurizer 
has  been  added  to  the  equipment  and  now  all  milk  passes  through  it 
before  distribution. 

The  hogs  have  given  satisfactory  results,  and  at  the  close  of  the 
biennium  there  are  a  number  of  shoats  which  will  be  offered  for  sale 
in  the  near  future. 

Commitments.  During  the  biennium  there  were  220  girls  admitted 
to  the  Ventura  School  for  Girls  from  30  counties  of  California.  The 
lowest  number  received  in  any  one  month  was  5,  and  the  highest  14. 

Two  hundred  eleven  girls  were  committed  through  the  various  juve- 
nile courts  of  the  state.  Most  of  the  causes  for  commitment  of  this 
group  are  indicated  in  subdivisions  2,  9  and  11  of  section  1  of  Juvenile 
Court  Law.  A  few  felony  charges  appear  in  this  group,  but  in  most 
of  the  girls'  histories  waywardness  and  incorrigibility  form  the  basis 
for  court  action.  Nine  were  sent  from  the  criminal  courts  for  the 
following  offenses :  Two  issuing  fictitious  checks,  four  forgery,  one 
bigamy,  one  burglary,  one  receiving  stolen  property. 

The  following  table  indicates  the  number  from  various  counties : 

Alameda    11          Sacramento    8 

Butte    5           San  Bernardino 5 

Colusa    1 4          San    Diego    11 

Contra  Costa 4          San  Francisco 29 

F'resno   9           San  Joaquin 5 

Humboldt    6           San  Luis  Obispo 1 

Kern 4          San  Mateo 3 

Lassen 3           Santa  Barbara 2 

Los  Angeles 61           Santa  Clara 10 

Madera    3           Shasta   3 

Merced     1           Solano    1 

Monterey    6           Sonoma    3 

Nevada    1          Tulare    4 

Orange 5          Ventura 2 

Riverside 9          Yuba 1 

Total    220 

The  youngest  girl  received  was  11  years  of  age,  and  the  oldest  20 
years  and  8  months.  Average  age,  16  years,  5.6  months.  The  provision 
allowing  courts  to  commit  girls  for  two  years  who  are  over  19  and 
under  21  years  of  age  has  been  used  where  the  committing  magistrate 
thought  it  for  the  best  interest  of  the  girl.  On  the  whole,  this  group 
has  been  cooperative  and  nondetrimental  to  the  younger  girls  in  the 
school.  Relief  has  been  asked  in  two  cases  of  this  type  during  the 
biennium,  and  met  with  immediate  cooperation  by  the  committing 
court. 

Ages   at   Commitment,   July   1,    1926,   to   June   30,    1928 

Eleven    , 2 

Twelve 3 

Thirteen 4 

Fourteen 16 

Fifteen 37 

Sixteen 50 

Seventeen     , : 47 

Eighteen    34 

Nineteen    17 

Twenty    10 

Total 220 

The  following  interesting  data  has  been  gleaned  from  the  histories 
of  the  220  girls  who  entered  the  school  during  the  biennium,  and  indi- 
cates to  what  extent  the  broken  home  has  figured  in  the  group : 
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Parents   living  together 55 

Parents  living,   abandoned  child 1 

Parents    living,    separated 10 

Without    parents    19 

Both  dead 12 

Mother  dead,   father  unknown 6 

Mother  dead,  father  in  Folsom  Prison  for  long  term 1 

Both    parents   in    San   Quentin 1 

Mother  in  San  Quentin,  father  dead — 1 

Mother  dead,   father   living 37 

Remarried    12 

Mother  living,   father  dead 41 

Remarried    22 

Mother  living,  father's  whereabouts  unknown 13 

Father  living,  mother's  whereabouts  unknown 2 

Father  living,  mother  in  hospital,  insane 1 

Foster  children 11 

Divorced    — 28 

Mother    remarried    22 

Father    remarried    1 

Both    remarried    3 

Of  the  220  girls,  67  have  had  previous  commitments  to  other  institu- 
tions, and  several  girls  have  been  in  two  institutions  before  reaching 
the  Ventura  School  for  Girls. 

During  part  of  the  first  year  of  the  biennial  period  Dr.  Ellen  Sul- 
livan, from  the  Department  of  Research,  Whittier  State  School,  gave 
mental  tests  to  girls  wlio  had  not  been  examined  in  this  manner.  No 
tests  of  this  character  liave  been  made  for  some  time.  It  is  not  the 
purpose  of  this  institution  to  instruct  the  feeble-minded,  and  there  is 
not  a  sufficient  teaching  staff  to  provide  such  individual  help  as  is 
needed  when  feeble-minded  girls  are  mixed  with  normal  girls.  Most 
of  the  probation  ofificers  are  careful  to  keep  this  in  mind  when  recom- 
mending commitment  to  the  court,  but  a  few  girls  of  low  mentality 
have  reached  the  school.  The  psychopathic  girls  present  distinct  prob- 
lems in  a  school  of  the  character  of  the  V^entura  School  for  Girls,  as  they 
do  not  react  normally,  and  many  of  them  are  .so  unstable  that  it  takes 
very  little  out  of  the  ordinary  to  keep  them  upset. 

All  new  girls  enter  the  institution  through  the  Medical  Department, 
which  is  in  charge  of  Mabel  T.  Bell,  M.D. 

Each  girl  is  assigned  a  room  in  the  hospital  upon  entrance,  where 
she  remains  until  it  can  be  demonstrated  that  she  has  no  contagious 
disease.  After  the  few  days  of  isolation  she  is  welcomed  into  the  hos- 
pital family  group,  where  further  medical  examination  can  be  made 
of  her. 

Treatment  for  girls  suffering  from  venereal  infection  is  started  imme- 
diately, and  members  of  this  group  are  kept  in  the  hospital  building 
until  they  are  recommended  for  transfer,  by  the  resident  physician,  to 
one  of  the  girls'  cottages.  After  this  change  in  residence  they  return 
at  stated  intervals  for  further  examination  and  treatment,  if  necessary. 

There  has  been  a  minimum  of  acute  illness  in  the  school  during  the 
biennium  because  of  attention  to  minor  complaints,  putting  girls  to 
bed  who  have  a  rise  in  body  temperature,  and  by  the  application  of 
simple  prophylactic  measures  so  as  to  prevent  illness  in  the  first 
instance. 

The  new  sterilizing  plant  in  the  hospital  department,  which  replaced 
one  that  had  become  inadequate  for  the  needs  of  the  institution,  is  a 
great  help  in  the  work  and  is  very  much  appreciated. 

The  nursing  division  has  one  graduate  nurse  and  a  group  of  pupil 
nurses  from  the  student  body.     This  work  is  a  special  privilege,  and  is 
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therefore  a  very  popular  detail.  These  girls  have  more  liberty  on  the 
grounds  than  others,  have  personal  dresses,  and  outings  off  the  grounds, 
including  a  week's  camping  trip  each  year. 

Training  in  the  care  of  the  sick  is  taught  by  the  head  nurse,  and 
such  fundamental  subjects  akin  to  their  work  as  to  give  the  pupil 
nurse  a  foundation  for  future  work  either  in  or  out  of  a  hospital. 

The  service  of  a  dentist  has  not  been  as  steady  as  in  former  periods, 
but  the  necessary  work  on  the  girls'  teeth  has  received  attention  by  a 
visiting  dentist  from  Ventura. 

So  that  the  greatest  number  may  benefit  from  the  facilities  for  edu- 
cational training  privileges  at  the  scliool,  the  Stanford  achievement 
test,  a  measure  of  educational  accomplishment,  is  given  each  girl  as 
soon  after  entrance  as  possible.  The  result  of  this  test  is  one  of  the 
important  factors  used  in  outlining  the  girl's  daily  program.  Each 
girl  is  required  to  have  fundamental  training  in  cooking,  dining  room 
work,  laundry,  housekeeping,  vegetable  garden,  and  sewing  during  her 
residence  in  the  school.  Flower  garden  work  and  weaving  are  not 
required  details,  but  most  all  girls  have  both  of  these,  as  they  are  used 
for  new  girls. 

The  light  work  in  the  outdoor  air  on  the  lawns  and  among  the  flowers, 
for  part  of  the  day,  with  weaving  or  basketry  completing  the  day's 
program,  is  beneficial  and  interesting.  This,  with  the  friendly  spirit 
shown  by  all  of  the  women  in  charge  of  the  groups,  very  soon  causes 
the  new  girl  to  change  her  attitude  of  fear  and  resentment  to  one  of 
helpfulness  and  interest  in  accomplishment. 

The  cooking,  dining  room  work,  housekeeping  for  the  hospital  and 
receiving  building  are  assigned  to  girls  of  that  cottage,  and  as  soon  as 
the  girl  is  transferred  to  a  resident  cottage  such  additional  details  as 
laundry  work,  vegetable  garden,  sewing,  may  form  part  of  the  program. 
The  daily  program  of  each  girl  is  made  each  month  at  the  main  office. 
School  superintendent,  sewing  instructors,  and  physician  are  consulted 
in  developing  these  details  of  work  so  that  each  girl  will  have  not  only 
fair  and  just  treatment,  but  will  have  an  opportunity  to  develop  to  the 
fullest  extent  along  lines  most  suited  to  her  ability. 

After  three  months  in  elementary  sewing  has  been  completed,  more 
time  is  allowed  any  girl  in  dressmaking  if  she  shows  ability  in  this 
work. 

The  aim  of  the  sewing  department  is  to  teach  a  girl  the  fundamental 
principles  of  sewing  that  will  enable  her  to  make  her  own  clothing  and 
efficiently  supervise  the  equipment  of  a  home  with  suitable  linens. 
Vocational  training  as  such  is  presented  only  in  the  foundation  work 
in  technique  and  training  in  judgment  of  quality  and  values.  In  the 
class  in  elementary  sewing  practical  experience  in  the  making  of  all 
clothing  and  linens  used  in  the  institution  is  provided.  The  advanced 
class  in  dressmaking  supplies  the  wardrobes  of  the  girls  leaving  the 
school. 

Much  attention  is  given  to  the  attractiveness  of  these  outgoing  ward- 
robes. Daintily  trimmed  underwear  of  pastel  colors  is  provided,  also 
cotton  dresses  of  prints  made  in  the  approved  fashion  of  the  day,  while 
bright  colored  dresses  of  wool  jersey  or  flannel  have  replaced  the  time 
honored  blue  serge  for  street  dresses.    The  restoration  of  self-respect  is 
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of  greatest  importance  in  the  rehabilitation  process,  and  clothing  that  is 
both  serviceable  and  attractive  is  a  great  incentive  to  self-respect. 

The  supervision  of  each  cottage  is  under  the  direction  of  a  house 
mother,  who  has  as  assistants  a  kitchen  matron  and  an  inside  night 

watch. 

The  kitchen  matron  teaches  the  girls  to  cook  and  serve  the  meals 
which  are  prepared  for  the  cottage  group  of  from  25  to  30  girls,  house 
officers,  and  in  some  cottages  two  or  three  teachers.  ]\[eals  must  be  on 
time  so  that  the  day's  program  may  move  smoothly,  and  must  be  well 
balanced  and  contain  such  elements  of  variety  and  flavor  as  to  insure 
not  only  body  building  but  satisfaction  to  the  participants.  A  variety 
of  fruit  and  vegetables  from  orchard  and  garden,  milk  from  the  School 
dairy,  added  to  supplies  purchased,  give  ample  materials  for  a  varied 
and  interesting  daily  menu. 

There  is  a  night  watch  in  all  cottages  except  the  honor  cottage,  and 
her  duty  is  to  supervise  carefully  the  dormitories  at  night. 

The  one  cottage  which  does  not  have  a  night  watch  has  for  its  popu- 
lation girls  who  have  made  an  excellent  record  in  deportment  and 
conduct.  The  privileges  are  increased  here;  girls  are  allowed  to  go  to 
entertainments  and  picnics  in  the  vicinity  of  Ventura,  and  are  allowed 
a  two-weeks'  camping  trip  each  year  with  their  two  house  officers. 

The  maintenance  of  an  honor  cottage  acts  as  a  source  of  constant 
stimulation  to  the  girls  to  do  their  best  so  that  they  may  in  time  be 
moved  there  and  be  accorded  the  additional  privileges  which  this 
family  group  enjoys. 

The  academic  educational  program  for  both  years  of  the  biennium 
consists  of  full-time  school  work  for  all  girls  of  school  age,  and  part- 
time  courses  of  a  practical  nature  for  older  girls. 

Beginning  the  second  year  of  the  biennium  it  was  necessary  to 
increase  facilities  for  older  girls,  as  about  one-third  of  the  population 
was  composed  of  girls  who  had  attended  high  school  before  entering 
this  institution.  September  1,  1927,  classes  were  increased  to  include 
two  in  shorthand,  two  in  typing,  one  in  bookkeeping  and  one  in  retail 
salesmanship. 

In  the  latter  class  were  placed  older  girls  other  than  high  school 
girls,  when  it  was  thought  advantageous  to  do  so. 

In  formulating  plans  for  classroom  work  for  any  and  every  year  at 
this  institution  it  is  necessary  to  analyze  the  human  material  at  hand, 
so  that  the  classes  and  courses  of  study  may  be  best  suited  to  the  needs 
of  the  particular  group  which  presents  itself  at  that  time. 

Fifteen  girls  in  June,  1927,  and  eighteen  girls  in  June,  1928,  were 
graduated  from  the  eighth  grade  and  received  Ventura  County 
diplomas.  Fitting  and  appropriate  ceremonies  were  held  in  the  audi- 
torium in  each  instance,  with  a  prominent  citizen  as  speaker  of  the  day, 
and  an  audience  increased  to  capacity  by  invited  guests  from  far  and 
near,  and  such  relatives  of  the  graduates  as  were  able  to  attend. 

At  this  time  awards  were  made  for  successful  completion  of  courses 
of  study  in  other  departments  than  the  eighth  grade.  Promotional 
certificates,  writing  certificates,  and  all  due  credit  was  given  girls  of 
lower  grades,  and  many  students  of  the  commercial  classes  received 
certificates  and  pins  for  completed  prescribed  studies  in  shorthand, 
typing  and  bookkeeping. 
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The  graduation  day  with  its  music,  flowers,  pretty  dresses,  and  com- 
plimentary speeches  has  proven  not  only  to  be  a  great  satisfaction  to 
the  recipients  of  diplomas  and  awards  but  also  arouses  other  girls  who 
have  become  disinterested  in  school  work  to  try  to  do  something  in  an 
educational  way  while  the  opportunity  is  at  hand. 

The  effort  which  the  girls  make  in  the  school  room  under  the  guidance 
of  understanding  and  well  qualified  teachers  results  not  only  in  an 
increased  fund  of  information  but  presents  a  great  opportunity  for 
character  development  through  the  cultivation  of  habits  of  self  control, 
concentration,  neatness,  promptness,  quiet  order  and  square  dealing. 

After  school  hours  all  girls  permitted  to  do  so  have  gymnasium  work, 
or  go  to  the  playgrounds  and  participate  in  games — tennis  or  baseball. 

The  course  in  the  gymnasium  work  consists  of  esthetic  dancing  and 
instruction  in  drills,  and  exercises  with  dumb-bells,  Indian  clubs  and 
wands. 

This  period  of  exercise  and  relaxation  is  enjoyed  by  the  girls,  and 
the  result  of  the  work  as  demonstrated  at  May  Day  fetes  reflects  great 
credit  upon  the  teacher's  ability  as  well  as  the  girls'  interest  in  the 
work. 

Religious  education  is  characterized  by  two  distinct  methods  for  both 
Protestant  and  Catholic  girls : 

First,  instruction  by  volunteer  workers  to  voluntary  groups  within 
the  school.  With  the  Roman  Catholic  girls  instruction  is  given  in  cate- 
chism by  a  Catholic  matron  to  all  Catholic  girls  who  wish  to  prepare 
for  confirmation.  For  the  Protestant  girls  Sunday  school  convenes  in 
the  auditorium  every  Sunday  morning  at  10  o'clock.  The  international 
series  of  lessons  is  used  as  a  basis  for  instruction,  but  the  service  is  first 
of  all  a  means  of  self-expression  that  has  been  found  very  stimulating 
to  character  development.  Each  cottage  in  turn  is  responsible  for  the 
devotional  service,  as  well  as  for  the  decorating  of  the  auditorium. 
Special  musical  features  are  a  part  of  each  program.  Every  cottage 
has  a  part  in  each  service.  There  are  no  groups  of  classes,  but  the 
teacher  in  charge  interprets  the  subject  matter  of  the  international 
lesson  as  it  applies  to  character  development  of  the  group  at  hand. 
The  programs  are  occasionally  varied  by  talks  from  the  superintendent, 
the  parole  officer,  or  special  visitors.  Dr.  Coffey,  of  the  Department  of 
Public  Welfare,  delivered  an  address  at  one  of  these  sessions  that  was 
an  inspiration  to  both  faculty  and  pupils. 

The  second  method  of  instruction  is  the  service  conducted  by  local 
ministers  on  Sunday  afternoon.  Grateful  acknowledgment  is  hereby 
given  to  Rev.  F.  L.  Masseck  of  Santa  Paula,  who  has  contributed  his 
services  on  the  second  Sunday  of  each  month  for  the  past  eight  years. 
Rev.  Masseck  is  beloved  of  every  girl  in  the  school.  He  has  performed 
many  wedding  ceremonies  for  girls  who  have  left  the  school,  and  treas- 
ures as  one  of  his  choicest  experiences  an  invitation  to  stand  up  with 
the  contracting  parties  at  the  wedding  of  a  Catholic  girl  in  a  Catholic 
church. 

Other  ministers  who  have  contributed  regularly  of  their  services  are 
the  Revs.  Trotter,  Strickland,  Middlemas,  Hammond,  and  Jenkins,  of 
Ventura ;  Rev.  Huebner  and  Rev.  Von  der  Au,  of  Oxnard ;  Rev.  Theiss, 
of  Santa  Barbara ;  Rev.  Murdock,  of  Ojai,  and  others. 
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For  the  Roman  Catholic  g-irls  mass  is  said  every  Sunday  morning  by 
a  priest  from  the  Ventura  Mission,  while  the  sisters  from  the  Holy  Cross 
School,  Ventura,  contribute  their  services  of  Sunday  school  instruction 
every  Sunday  afternoon. 

During  the  summer  months  all  chapel  services  are  discontinued  and 
musical  programs  are  rendered  instead.  These  musicales  are  also  vol- 
untary contributions,  chiefly  from  local  talent,  and  acknowledgment  is 
gratefully  made  to  Karl  Zaph,  violinist,  Ventura;  members  of  the  choir 
of  First  M.  E.  Cliurch ;  Mr.  and  Mrs.  J.  E.  Kuenitz,  of  Santa  Paula; 
Council  of  Catholic  Women  of  Ventura  County;  Oliver  Reardon, 
pianist,  Ventura;  various  other  groups  from  Oxnard,  Saticoy,  and 
Harriet  Hegstad,  mezzo  soprano,  Los  Angeles,  who  has  not  only  con- 
tributed concerts  on  various  occasions,  but  as  a  crowning  event  brought 
the  Girls'  Glee  Club  of  University  of  California  at  Los  Angeles,  for  an 
afternoon  program. 

A  series  of  interesting  travel  talks  was  given  by  Miss  Leila  Taylor, 
Red  Cross  nurse  of  Ventura,  who  illustrated  her  lectures  Avith  colored 
pictures  projected  by  means  of  a  mirroscope.  Many  interesting  cos- 
tumes and  souv(^nirs  were  also  exhibited  by  Miss  Taylor  in  these  inter- 
esting and  instructive  hours. 

Number  of  Protestants  entering  during  biennium 149 

Number  of  Catholics  entering  during  biennium 69 

Number  of  Jewish  faith  entering  during  biennium 2 

The  results  of  the  parole  work,  on  the  whole,  have  been  very  satis- 
factory during  the  biennium. 

Since  September  1,  1927,  there  have  been  two  full-time  workers 
handling  this  department.  Up  to  the  above  date  this  school  had  a  full- 
time  worker  in  the  south,  and  a  half-time  worker  in  the  north. 

The  policy  of  placing  all  girls  in  homes  when  they  are  entitled  to 
leave  the  school  has  been  followed.  Sometimes  the  girl's  own  home  can 
be  used,  and  in  other  cases  the  placement  is  made  in  the  home  of  a 
reputable  family.  This  arrangement  gives  the  best  possible  means  of 
supervision,  and  gives  many  girls  insight  into  normal,  happy  home  life. 

Some  girls  attend  full-time  school,  some  part-time,  and  others  remain 
in  the  homes  as  full-time  workers.  The  wages  range  from  $15  per 
month  for  school  girls,  to  $40  per  month  for  older  girls. 

If  a  girl  desires  to  do  work  outside  of  the  home,  she  must  first  indicate 
that  she  can  conduct  herself  properly  in  the  home.  When  such  stability 
of  character  has  been  developed  that  she  can  go  back  and  forth  down 
town,  contact  the  public  at  large,  and  behave  herself  as  she  should, 
then  it  is  time  to  plan  for  work  outside  of  the  home. 

Many  girls  marry  while  on  parole.  Consent  of  the  school  is  usually 
obtained,  after  something  is  known  of  the  young  man  in  question. 
During  the  biennium  120  girls  were  married.  Many  of  these  girls  are 
mothers  at  present,  and  making  successful  housewives. 

Recommendations  for  release  of  girls  are  not  made  to  the  Director 
of  Institutions  until  the  superintendent  feels  that  those  recommended 
are  sufficiently  well  established  in  societ.y  to  be  able  to  live  as  self- 
respecting,  law  abiding  citizens.  The  married  girls  form  the  largest 
group  for  which  releases  are  requested,  as  they  seem  to  become  so  much 
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interested  in  their  homes  tliat  they  have  no  time  nor  desire  for  any 
diversion  other  than  that  which  surrounds  their  married  life. 

The  following  figures  may  give  some  idea  of  the  amount  of  work 
necessary  to  successfully  operate  the  parole  system  of  the  school.  These 
figures  do  not  include  the  time  of  the  superintendent's  office  in  letter 
Avriting,  planning  the  girls'  careers  and  assisting  in  adjusting  matters 
of  a  more  serious  nature.  Neither  does  it  include  the  many  small  but 
time  consuming  tasks  which  the  parole  officers  perform  that  can  not  be 
classified. 

Total  number  of  girls  on  parole  during  the  first  year  of  the  biennium 
242,  with  an  increase  to  264  the  second  year. 

Calls  on  parole  girls  and  incident  thereto 8,008 

Letters  received  and  written 5,479 

Callers  at  office 519 

Shopping  trips  with  girls  (south  only  reported) 199 

To  dentist,  doctor  and  optician  with  girls  (south  only  reported)  122 

Much  credit  is  due  the  parole  supervisors,  Mrs.  Alice  Weed,  Los 
Angeles,  and  Mrs.  Mabel  Mitchel,  of  Berkeley,  for  their  patience  and 
tact  in  handling  the  girls  on  parole.  The  real  work  done  by  these 
women  is  the  adjusting  of  difficulties  which  are  continually  arising 
between  girl  and  employer,  girl  and  relatives,  and  the  settling  of  innum- 
erable matters  which  come  to  attention  in  the  daily  routine  work. 

The  success  of  the  parole  work  all  depends  upon  keeping  the  girls 
happy  and  contented  in  the  environment  in  which  they  are  placed,  and 
at  the  same  time  encouraging  them  to  develop  habits  of  self-respect 
and  uprightness  so  that  they  may  become  worth  while  women  who  can 
take  their  places  successfully  in  society  and  ultimately  fulfill  the  aim 
and  object  embodied  in  the  act  creating  the  Ventura  School  for  Girls. 

Respectfully  submitted. 

Olive  P.  Walton, 
Superintendent. 
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MOVEMENT    OF    POPULATION     FOR    YEAR    ENDING    JUNE    30,    1927 
Statement    of   Actual    Population    in    Institution 

In  institution  at  midnight  June  30,  1926 172 

Received  during  year  July  1,  1926,  to  June  30,  1927: 

By  new  commitments 107 

By  return  from  parole 12 

By  return  from  furlough 8 

By  return  from  escape 6 

Total  received 133 


In  institution  during  the  year 305 

Passed  out  during  the  year : 

By   expiration   of  commitment 1 

By  parole _-- 100 

By  furlough 17 

By  escape 8 

By  transfer 6 

By  release  by  court _ — __  17 

By  deportation  out  of  state 2 

Total  passed  out 151 

Total  population  at  end  of  year 154 

Statement   of    Paroles 

On  parole  at  midnight  June  30,  1926 136 

Paroled  during  the  year 100 

Transferred  from  furlough  to  parole 6 

Total  on  parole  during  year — 242 

Term  expired  on  parole 29 

Released  by  Department  of  Institutions 29 

Released   by  court 2 

Returned   to   school 12 

Transferred  to  other  institution 2 

Died  on  parole 1 

Total    75 

On  parole  at  end  of  year 167 

Statement    of    Furloughs 

On  furlough  at  midnight  June   30,   1926 — _        4 

Furloughed  during  the  year 17 

Total  on  furlough  during  the  year 21 

Term  expired  on  furlough__ 2 

Returned  to  school  from  furlough 8 

Transferred  from  furlough  to  parole 6 

Released  by  court  from   furlough — 3 

Transferred   to  other   institution 1 

Released  by  Department  of  Institutions — 1 

Total    21 

On  furlough  at  end  of  year 0 

MOVEMENT   OF   POPULATION    FOR   YEAR    ENDING   JUNE   30,   1928 
Statement   of   Actual    Population    in    Institution 

In  institution  at  midnight  June  30,  1927 154 

Received  during  year  July  1,  1927,  to  June  30,  1928  : 

By  new  commitments 113 

By  return  from  parole 14 

By  return  from  furlough 3 

By  return  from  escape 12 

Total  number  received 142 

In  institution  during  the  year 296 
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Passed  out  during  the  year : 

By  expiration  of  term 1 

By  parole 97 

By  furlough 8 

By  escape 13 

By  return  to  court 1 

By  release  by  court 6 

Total   passed   out 126 

Total  population  at  end  of  year 170 

Statement   of   Paroles 

On  parole  at  midnight  June  30,  1927 167 

Paroled  during  the  year 97 

Total  on  parole  during  the  year 264 

Expiration  of  term  on  parole 14 

Released  by  Department  of  Institutions 74 

Released  by  court 3 

Returned  to  school 14 

Total    105 

On  parole  at  end  of  year 159 

Statement   of    Furloughs 

On  furlough  at  midnight  June  30,  1927 0 

Furloughed  during  the  year 8 

Transferred  from  escape  to  furlough 1 

Total   on   furlough   during  year . 9 

Term  expired  on  furlough —        2 

Returned  to  school 3 

Released  by  court 2 

Transferred  to  other  institution 1 

Total 8 

On  furlough  at  end  of  year 1 
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REPORT  OF  SUPERINTENDENT  OF  THE 
INDUSTRIAL  HOME  FOR  ADULT  BLIND 


Mr.  Earl  E.  Jensen, 

Director  of  Institutions, 
Sacramento,  California. 

Dear  Sir:  I  have  the  honor  to  submit  the  following  report  of  the 
Industrial  Home  for  the  Adult  P>lind  covering  the  biennial  period 
ondincT  June  30,  1928. 

The  average  attendance  of  inmates  during  the  time  under  review 
was  127 ;  about  80  per  cent  of  these  are  employed  in  the  shops,  or  in 
the  sale  of  products,  but  many,  on  account  of  advanced  age  or  infirmity, 
produce  but  little.  The  output  of  the  industrial  department  for  the 
two  years  was  as  follows : 

Brooms 184,827 

Whisks  and  toy  brooms 49,472 

Baskets,  etc. 6,558 

Weaving,  yards 233 

Mattresses 39 

Chairs  recaned 2,641 

The  sales  amounted  to  $109,350.95. 

The  blind  woi'kers  were  paid  $31,789.69  in  wages. 

All  expense  connected  with  the  shops  for  material  and  salaries  (with 
the  exception  of  the  clerical  work)  was  paid  out  of  the  proceeds  and  a 
ym)fit  of  $9,170.18  made. 

With  the  completion  of  the  new  shop  building  it  will.be  possible  to 
increase  the  output  of  the  industries  now  being  carried  on  and  also  to 
establish  additional  activities.  However,  to  make  proper  use  of  the 
facilities  now  secured  for  the  training  of  the  blind,  provision  will  have 
to  be  made  so  that  those  of  suitable  age  and  desirous  of  training  can 
be  admitted. 

It  was  with  this  idea  in  mind  of  providing  opportunity  for  training 
those  capable  of  profiting  by  instruction  that  the  appropriation  for  the 
workshop  was  secured.  For  when  it  is  considered  that  the  average 
age  of  the  blind  now  in  the  Home  is  almost  sixty  years  it  is  evident 
that  the  great  majority  have  passed  the  period  when  they  can  be 
retrained  to  perform  any  kind  of  handicraft  so  as  to  become  of 
economic  value  to  themselves  or  the  community.  If  provision  is  made 
for  the  aged  indigent  blind  as  has  been  suggested,  either  in  an  institu- 
tion or  by  providing  an  adequate  allowance  by  the  state  or  counties  for 
maintenance,  I  believe  that  the  accommodations  at  the  Home  are  suffi- 
cient at  the  present  time  to  alleviate  very  materially  the  situation 
regarding  those  in  need  of  training,  if  the  scope  of  the  Department  of 
Field  Work  is  sufficiently  expanded. 
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The  most  important  advance  in  the  cause  of  the  blind  made  in  Cali- 
fornia during  recent  years  was  the  organization  of  the  Department  of 
Field  Work  as  an  extension  of  the  work  of  the  institution.  At  present 
there  are  only  two  teachers  engaged  in  this.  Their  duties  are  to  visit 
the  blind  in  their  own  homes  to  instruct  them  in  industrial  and  occu- 
pational work  and  render  any  service  that  will  improve  their  condition. 

During  the  past  year  these  field  workers  have  made  1350  calls  on 
the  blind,  given  876  lessons  in  various  handicrafts,  and  have  had  an 
average  of  70  pupils  under  instruction.  Through  their  efforts  some 
blind  have  been  established  in  business,  sales  of  articles  manufactured 
by  the  blind  have  been  held,  financial  help  secured  and  conditions  bet- 
tered in  many  ways. 

The  chief  value  derived  from  the  activity  is  that  it  furnishes  occu- 
pation which  results  in  some  financial  gain,  thus  tending  to  bring  con- 
tentment to  the  blind,  consequently  making  them  more  acceptable  in  the 
family  circle  and  less  likely  to  become  a  charge  on  the  community. 

I  wish  to  express  appreciation  of  the  kindness  of  those  friends  who 
have  given  their  services  in  reading  to  the  blind  and  assisting  them  in 
many  other  ways.  Special  thanks  are  due  to  Dr.  H.  Kohlmoos  who, 
for  years,  has  given  advice  and  treatment  to  all  in  need  of  the  services 
of  an  oculist.  Thanks  are  also  due  to  all  those  officers,  employees  and 
inmates  who  have  worked  loyally  in  the  interest  of  the  institution. 

Respectfully  submitted. 

Douglas  Keith, 
Superintendent. 


Note. — Douglas  Keith  resigned  as  Superintendent  of  the  Industrial  Home  for  the 
Adult  Blind  on  September  1.  1928.  Mr.  Fred  F.  Bebergall  was  appointed  Superin- 
tendent of  the  Home  on  September  1,  1928. 
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STATE  NARCOTIC  HOSPITAL 


The  legislature  at  its  1927  session  enacted  a  law  (chapter  89,  Statutes 
of  1927)  empowering  the  Director  of  Institutions  to  establish  a  State 
Narcotic  Hospital  for  the  care,  treatment  and  rehabilitation  of  persons 
addicted  to  the  use  of  narcotic  drugs. 

Under  authority  of  the  above  act  it  has  been  decided  to  establish  such 
an  institution  on  state  property,  known  as  the  Pacific  Lodge  property, 
Spadra,  California.  As  the  legislature  made  no  provision  for  funds,  an 
emergency  appropriation  was  necessary  and  $100,000  has  been  set  aside 
from  the  general  emergency  fund  of  the  state  for  this  purpose. 

Alteration  of  existing  buildings  has  already  been  undertaken,  as 
well  as  new  construction  and  improvements  which  will  enable  the  open- 
ing of  this  unit  during  the  month  of  July,  1928. 

Methods  of  care  and  treatment  have  been  exhaustively  studied  and 
the  necessary  personnel  is  available  for  the  opening  of  the  institution. 

The  capacity  of  this  institution  on  opening  will  be  for  fifty  patients. 
Provision  will  be  made  in  January  of  1929  for  an  additional  fifty 
patients. 

All  persons  suffering  from  drug  addiction  who  want  scientific  care, 
treatment  and  rehabilitation  will  be  accepted.  This  work  has  the 
interest  of  the  public  and  Ave  are  assured  of  the  cooperation  of  our 
courts. 

Inmates  will  be  required,  as  provided  by  law,  to  remain  in  the  insti- 
tution for  an  indeterminate  period  of  from  eight  months  to  two  years. 
During  their  stay  they  will  be  given  the  best  of  scientific  care  and 
treatment,  as  well  as  vocational  training  where  needed. 

Placement,  at  the  expiration  of  term  of  confinement,  in  some  estab- 
lished employment  with  organized  care  and  supervision  are  expected 
to  effect  a  total  rehabilitation  in  the  majority  of  cases. 

It  is  believed  that  California  is  the  first  state  to  attempt  the  experi- 
ment of  establishing  an  institution  of  this  nature  for  the  care,  treat- 
ment and  ultimate  rehabilitation  of  drug  addicts. 
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INDUSTRIAL  FARM  FOR  WOMEN 


This  institution  no  longer  exists,  in  fact,  having  been  abandoned  on 
June  30,  1923.  However,  the  statute  creating  the  farm  still  remains  a 
law  and  the  property  upon  which  the  farm  was  situated  is  still  held 
by  the  state. 

The  Sonoma  State  Home  (Home  for  Feeble-minded)  has  been  per- 
mitted to  occupy  the  property  for  the  past  four  years,  where  a  colony 
of  male  epileptic  patients  has  been  established. 

This  has  been  a  very  successful  venture,  permitting  of  a  partial  seg- 
regation of  this  type,  with  an  opportunity  for  closer  observation  and 
study. 

If  it  should  develop  that  the  state  does  not  require  this  property 
for  the  future  reestablishment  of  an  Industrial  Farm  for  Women,  or 
for  some  other  similar  purpose,  it  is  proposed  that  the  statute  creating 
the  farm  be  revoked  and  the  property  be  taken  over  by  the  Sonoma 
State  Home  for  a  more  extensive  colonization  of  epileptics. 
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STERILIZATION  IN  CALIFORNIA  INSTITUTIONS 


The  law  permitting  sterilization  in  California  state  institutions  was 
first  passed  by  the  Legislature  in  April,  1909,  this  original  law  having 
been  changed  in  June,  1913,  and  amended  in  May,  1917,  to  read  as 
follows : 

STERILIZATION    LAW 
Approved  May  12,  1917.     In  efeect  July  27,   1917. 
The  people  of  the  State  of  California  do  enact  as  folloivs: 

Section  1.  Section  1  of  the  act  entitled  "An  act  to  provide  for  the  asexualiza- 
tion of  inmates  of  state  hospitals  for  the  insane,  the .  Sonoma  State  Home,  of 
convicts  in  the  state  prisons,  and  of  idiots,  and  repealing  an  act  entitled  'An  act  to 
permit  asexualization  of  inmates  of  the  state  hospitals  and  the  California  Home  for 
the  Care  and  Training  of  Feeble-Minded  Children,  and  of  convicts  in  the  state 
prisons,'  approved  April  26,  1909,"  approved  June  13,  1913,  is  hereby  amended  to 
read  as  follows : 

Section  1.  Before  any  person  who  has  been  lawfully  committed  to  any  such 
hospital  for  the  insane,  or  who  has  been  an  inmate  of  the  Sonoma  State  Home  and 
who  is  afflicted  with  mental  disease  which  may  have  been  inherited  and  is  likely 
to  be  transmitted  to  descendants,  the  various  grades  of  feeble-mindedness,  those 
suffering  from  perversion  or  marked  departures  from  normal  mentality  or  from 
disease  of  a  syphilitic  nature,  shall  be  released  or  discharged  therefrom,  the  state 
commission  in  lunacy  may  in  its  discretion,  after  a  careful  investigation  of  all  the 
circumstances  of  the  case,  cause  such  person  to  be  asexualized,  and  such  asexualiza- 
tion whether  with  or  without  the  consent  of  the  patient  shall  be  lawful  and  shall 
not  render  the  said  commission,  its  members  or  any  person  participating  in  the 
operation  liable  either  civilly  or  criminally. 

Sec.  2.  Whenever  in  the  opinion  of  the  resident  physician  of  any  state  prison 
it  will  be  beneficial  and  conducive  to  the  benefit  of  the  physical,  mental  or  moral 
condition  of  any  recidivist  lawfully  confined  in  such  state  prison,  to  be  asexualized, 
then  such  physician  shall  call  in  consultation  the  general  superintendent  of  state 
hospitals  and  the  secretary  of  the  state  board  of  health,  and  they  shall  jointly 
examine  into  the  particulars  of  the  case  with  the  said  resident  physician,  and  if 
in  their  opinion  or  in  the  opinion  of  any  two  of  them,  asexualization  will  be  bene- 
ficial to  such  recidivist,  they  may  perform  the  same ;  provided,  that  such  operation 
shall  not  be  performed  unless  the  said  recidivist  has  been  committed  to  a  state 
prison  in  this  or  some  other  state  op  country  at  least  two  times  for  rape,  assault 
with  intent  to  commit  rape,  or  seduction,  or  at  least  three  times  for  any  other  crime 
or  crimes,  and  shall  have  given  evidence  while  an  inmate  of  a  state  prison  in  this 
state  that  he  is  a  moral  or  sexual  degenerate  or  pervert ;  and  provided,  further,  that 
in  the  case  of  convicts  sentenced  to  the  state  prison  for  life,  who  exhibit  continued 
evidence  of  moral  and  sexual  depravity,  the  right  to  asexualize  them  as  provided  in 
this  section,  shall  apply  whether  they  have  been  inmates  of  a  state  prison  in  this 
or  any  other  country  or  state  more  than  one  time  or  not ;  provided,  further,  that 
nothing  in  this  act  shall  apply  to  or  refer  to  any  voluntary  patient  confined  or  kept 
in  any  state  hospital  of  this  state. 

Sec.  3.  Any  idiot,  if  a  minor,  may  be  asexualized  by  or  under  the  direction  of 
the  medical  superintendent  of  any  state  hospital  with  the  written  consent  of  his  or 
her  parent  or  guardian,  and  if  an  adult,  then  with  the  written  consent  of  his  or 
her  lawfully  appointed  guardian,  and  upon  the  written  request  of  the  parent  or 
guardian  of  any  such  idiot  or  fool,  the  superintendent  of  any  state  hospital  shall 
perform  such  operation  or  cause  the  same  to  be  performed  without  charge  therefor. 

Sec.  4.  An  act  entitled  "An  act  to  permit  asexualization  of  inmates  of  the 
state  hospitals  and  the  California  Home  for  the  Care  and  Training  of  Feeble-Minded 
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Children,  and  of  convicts  in  the  state  prison,''  approved  April  26,  1909,  is  hereby 
repealed. 

The  Penal  Code  of  the  State  of  California  also  provides  as  follows: 

statutes  1923,  Chapter  224 

An  act  to  add  a  new  section  to  the  Penal  Code  to  be  numbered  six  hundred  forty- 
five,  relating  to  prevention  of  procreation  of  persons  convicted  of  carnal  abuse  of 
females  under  the  age  of  ten  years. 

(Approved  May  25,  1923) 

Section  1.  A  new  section  is  hereby  added  to  the  Penal  Code  to  be  numbered 
six  hundred  forty-five,  and  to  read  as  follows : 

G45.  Whenever  any  person  shall  be  adjudged  guilty  of  carnal  abuse  of  a  female 
person  under  the  age  of  ten  years,  the  court  may,  in  addition  to  such  other  punish- 
ment or  confinement  as  may  be  imposed,  direct  an  operation  to  be  performed  upon 
such  person,  for  the  prevention  of  procreation. 


Statement   Showing    Number   of   Sterilizations   Performed   in  California   State 
Institutions  for   the    Insane   and    Feebie-Minded   to  June  30,   1928 

Institution —                                                                                     Males  Females         Total 

Agnews    State    Hospital 11  148  159 

Mendocino    State    Hospital 112  60  172 

Napa  State  Hospital 162  403  565 

Norwalk  State  Hospital 316  220  536 

Patton    State    Hospital — 1213  519  1732 

Stockton    State    Hospital 975  511'  1486 

♦Sonoma    State    Home 557  867  1424 

♦Pacific  Colony 12  3 

Totals    3347  2730  6077 

♦For  feeble-minded. 
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From  July  1, 1921,  to  June  30, 1922 


Months 

Stockton 

Napa 

Agnews 

Mendocino 

Southern 
California 

Norwalk 

Totals 

1921— July. 

?5,498  88 

$11,139  35 

$9,707  02 

$16,970  87 

$9,046  66 

$3,621  89 

$55,984  67 

August 

6.970  25 

11,078  19 

9,299  15 

15,829  45 

6,611  36 

2,247  10 

52,035  50 

September . . 

8,419  74 

11,092  46 

8,705  19 

1,388  74 

8,967  67 

3,078  73 

41,052  53 

October 

5,958  29 

12,493  32 

8,655  85 

2,597  05 

7,582  24 

2,485  21 

39,771  96 

November . . 

7,765  01 

11,908  86 

9,477  34 

1,818  38 

8,462  04 

3.026  56 

42,458  19 

December... 

7,446  75 

10,542  21 

9,253  41 

1,797  86 

5,761  56 

2,380  46 

37,182  25 

1922— January 

7,514  95 

11,841  85 

10,829  25 

7,711  58 

11,068  90 

2,360  15 

51,326  68 

February 

6,860  75 

10,351  43 

7,735  21 

1,483  81 

9,511  55 

2.524  61 

38,467  36 

March 

7,216  74 

12,332  79 

8,860  35 

19,068  54 

10,032  23 

1,867  30 

59,377  95 

April 

8,906  06 

12,729  62 

10.612  11 

23.434  41 

10,204  28 

2,715  14 

68,601  62 

May 

9,671  68 

13,212  97 

8,716  37 

25,578  88 

5,629  20 

2,794  17 

65,603  27 

June 

12,165  84 

14,274  03 

12,582  34 

2,551  35 

6,927  70 

2,522  12 

51,023  38 

Totals... - 

$94,394  94 

$142,997  08 

$114,433  59 

$120,230  92 

$99,805  39 

$31,623  44 

$603,485  36 

From . 

Iuly1,1922,  to  JuneSO,  1923 

Months 

Stockton 

Napa 

Agnews 

Mendocino 

Southern 
California 

Norwalk 

Totals 

1922— July 

$8,364  45 

$11,329  49 

$12,186  62 

?12,363  09 

$10,326  38 

$9,379  77 

$63,949  80 

August 

5,975  62 

11,535  74 

8,775  42 

10,573  42 

7,854  70 

2,595  59 

47,310  49 

Septemoer . . 

8,585  20 

10,767  70 

9,635  81 

10,250  43 

5,957  10 

3,990  30 

49,186  54 

October 

7,669  98 

12,265  27 

13,954  04 

2,341  63 

8,819  55 

2,584  55 

47,635  02 

November  . . 

7,326  77 

15,711  14 

12,699  95 

18,832  81 

8,012  21 

4,282  29 

66,865  17 

December... 

7,892  61 

12,705  07 

8,236  09 

2,175  50 

7,119  50 

3,968  83 

42,097  60 

1923— January 

8,743  68 

13,716  11 

12,440  53 

19,132  26 

10,003  24 

3,003  35 

67,039  17 

February 

7,505  35 

11,863  04 

10,011  07 

9,532  03 

7,632  28 

5,428  89 

51,972  66 

March 

6,874  70 

10,061  39 

12,426  77 

9,421  26 

10,124  46 

5,744  65 

54,653  23 

April 

10,565  15 

10,165  75 

10,914  48 

14,136  90 

8,920  42 

4.808  74 

59,511  44 

May 

12,961  50 

15,154  49 

11.535  39 

2,393  89 

9,709  50 

3,870  99 

55,625  76 

June.- - 

9,119  72 

12,484  06 

5,899  17 

6,077  61 

8,986  71 

5,329  73 

47,897  00 

Totals 

$101,584  73 

$147,759  25 

$128,715  34 

$117,230  83 

$103,466  05 

$54,987  68 

$653,743  88 

From  July  1,  1923  to  June  30,  1924 


Months 

Stockton 

Napa 

Agnews 

Mendocino 

Southern 
California 

Norwalk 

Totals 

1923— July 

$7,367  38 

111,606  74 

$15,565  69 

$4,955  69 

$8,335  07 

$3,631  73 

$51,462  30 

August 

7,368  25 

11,493  25 

12,550  71 

1,601  15 

8,756  16 

2,714  21 

44,483  73 

September . . 

6,560  32 

8.473  71 

6,983  41 

1,995  13 

7,664  86 

3,723  26 

35,400  69 

October 

8,748  30 

9,401  33 

10,553  38 

3,159  93 

7.832  09 

3.697  68 

43,392  71 

November . . 

6,144  47 

13,731  89 

8,662  40 

2.281  33 

7,586  19 

2,597  55 

41,003  83 

December- __ 

5,857  28 

10,082  95 

9,715  49 

3,673  09 

6,794  43 

2,777  96 

38,901  20 

1924 — January 

9,151  66 

15,306  98 

10,697  62 

3,222  21 

8  668  19 

3  644  93 

50  691  59 

February 

8,352  63 

8,080  67 

7,559  05 

3,673  09 

7,556  69 

3,091  97 

38.314  10 

March 

7,832  11 

8,597  16 

8,213  35 

1,359  61 

8.301  12 

3,357  43 

37,660  78 

April 

10,897  29 

12,304  69 

8,917  25 

1,327  10 

8,541  74 

3,127  50 

45,115  57 

May.- 

9,738  28 

8,599  17 

7,311  70 

1,788  66 

7,454  85 

2,829  04 

37,721  70 

June 

7,211  30 

9,770  36 

9,494  06 

2,566  63 

7,310  91 

3,994  52 

40,347  78 

Totals 

$95,229  27 

$127,448  90 

$116,224  11 

$31,603  62 

$94,802  30 

$39,187  78 

$504,495  98 

8—68648 
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MONTHLY  RECEIPTS  AT  THE  SIX  STATE  HOSPITALS  FROM  JULY  1,  1921.  TO  JUNE  30,  1928-Continued 

From  July  1, 1924,  to  June  30, 1925 


Months 

Stockton 

Napa 

Agnews 

Mendocino 

Southern 
California 

Norwalk 

Totals 

1924— July 

$7,811  64 

$12,230  13 

$12,847  63 

S2.408  20 

$9,245  52 

$4,110  55 

$48,653  67 

August 

7,894  27 

7,039  58 

9,129  50 

2,361  38 

9,021  74 

4,414  13 

39,860  60 

September . . 

7,873  97 

7,592  39 

10,166  05 

2,057  84 

7.923  12 

3,567  20 

39,180  57 

October 

9,249  64 

13,232  05 

10,862  70 

2,174  14 

8.840  28 

3,776  29 

48,135  10 

November . . 

7,711  58 

7,661  18 

8,219  99 

1,606  86 

7,412  80 

2,794  95 

35,407  36 

December- -- 

8,533  12 

8,410  86 

10,035  38 

1,393  33 

7,466  00 

3.449  02 

39,287  71 

1925— January 

9.582  77 

13,471  30 

10,541  65 

2,458  25 

9,259  44 

3.299  50 

48,612  91 

February 

7,469  46 

8,718  53 

7,395  51 

1.339  72 

6,153  67 

4.517  65 

35.594  54 

March 

8,825  72 

9,351  69 

9,749  92 

1,597  18 

7,294  22 

3.331  44 

40,150  17 

April 

9,164  56 

11,923  26 

10,658  70 

1.895  86 

6.664  77 

3.617  95 

43,925  10 

May 

8,610  67 

8,157  48 

9,089  96 

1,640  00 

10.616  72 

3.344  34 

41,459  17 

June 

6,941  72 

9,384  28 

10,405  61 

2,239  26 

8,494  16 

3,444  30 

40,909  33 

Totals 

S99,669  12 

$117,172  73 

$119,102  60 

$23,172  02 

$98,392  44 

$43,667  32 

$501,176  23 

From  July  1, 1925,  to  June  30, 1926 


Months 

Stockton 

Napa 

Agnews 

Mendocino 

Southern 
California 

Norwalk 

Totals 

1925— July 

$10,027  74 

$11,402  27 

$10,167  85 

$2,598  83 

$12,001  62 

$3,132  07 

$49,330  38 

August 

7  897  34 

11,122  05 

7,852  02 

1,818  70 

6.651  41 

2,835  17 

38,176  69 

September . . 

7,237  99 

8,254  38 

10,403  07 

1,734  59 

7,646  15 

4,115  07 

39,391  25 

October 

8.509  34 

13,221  58 

10.544  66 

2,566  79 

9,240  51 

4,070  55 

48,153  43 

November . . 

8,139  65 

11,782  53 

10,309  98 

1,657  12 

7,885  28 

2,659  00 

42,433  56 

December.-. 

7,918  57 

9,571  25 

10,042  99 

1.812  44 

6,400  65 

3,567  04 

39,312  94 

1926— January 

9.164  69 

10,596  87 

9,864  57 

2.462  86 

9,225  91 

3,562  57 

44,877  47 

February 

8,429  48 

10,477  58 

8,632  29 

1.978  18 

10.130  83 

2,732  53 

42,380  89 

March 

9,590  48 

11,275  64 

9,477  81 

1.723  80 

7,606  80 

3,946  48 

43,621  01 

April 

8,805  74 

9,399  93 

9,574  85 

1.966  42 

7,454  19 

3,666  75 

40,867  88 

May 

7,570  55 

9.312  03 

9,298  28 

1.526  09 

8,657  11 

3,619  27 

39,983  33 

June 

8,635  28 

13.969  25 

10,314  88 

1,614  54 

11,500  35 

3,928  89 

49,963  19 

Totals 

$101,926  85 

$130,385  36 

$116,483  25 

$23,460  36 

$104,400  81 

$41,835  39 

$518,492  02 

From  July  1, 1928,  to  June  30, 1927 


Mouths 

Stockton 

Napa 

Agnews 

Mendocino 

Pat ton 

Norwalk 

Totals 

1926— JiUy 

$11,448  05 

$12,913  63 

$10,853  62 

$1,872  97 

$11,434  43 

$3,235  24 

$51,757  94 

August 

7.527  08 

9,054  19 

10,416  34 

1,217  29 

6,841  85 

3,065  56 

38.152  31 

September . . 

7,599  85 

9,166  42 

9,169  43 

1,561  49 

6,832  49 

6,954  53 

41.284  21 

October 

8.196  80 

11.573  40 

11,260  26 

3,121  77 

7,198  71 

5,898  51 

47.249  45 

November  .. 

8,145  01 

10,180  66 

10,362  35 

1.411  72 

10,253  69 

2,935  95 

43,289  38 

December... 

8,418  27 

9,204  83 

9,751  66 

1,239  56 

7,379  50 

3,051  48 

39,045  30 

1927— January 

8,700  75 

11,471  60 

10,794  18 

3,047  32 

7,295  11 

4,063  68 

45,372  64 

February 

8,365  86 

9,510  02 

10,303  66 

1,016  34 

11,366  54 

3,060  51 

43.622  93 

March 

10,690  91 

12,266  05 

10,458  80 

2,251  26 

7,924  70 

4,607  44 

48,199  16 

April. 

8,441  52 

10.043  01 

10,134  79 

2,327  50 

10,244  30 

4,250  23 

45,441  35 

May 

10,874  90 

10,490  11 

9,390  99 

951  30 

11,284  03 

3,652  50 

46,643  83 

June 

8,126  57 

11,156  28 

10,379  90 

1,995  45 

6,567  98 

3,501  98 

41,728  16 

Totals 

$106,535  57 

$127,030  20 

$123,275  98 

$22,043  97 

$104,623  33 

$48,277  61 

$531,786  60 
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MONTHLY  RECEIPTS  AT  THE  SIX   STATE  HOSPITALS  FROM  JULY  1,  1921,  TO  JUNE  30,  1928— Continued 

From  July  1. 1927,  to  June  30, 1928 


Months 

Stockton 

Napa 

Agnews 

Mendocino 

Patton 

Norwalk 

Totals 

1927— July 

August 

September . . 

October 

November  . . 
December... 

1928— January 

February 

March 

April 

May 

June 

$8,764  74 
8,554  80 
7,882  99 

11,167  46 
8,049  54 
8,528  89 
7,926  40 
7,750  73 

10,221  94 
8,286  74 

10,098  88 
8,027  41 

$12,576  59 

8,644  60 

8,951  33 

9,870  68 

12,828  30 

10,495  37 

8,286  91 

10,081  70 

8,648  98 

10,984  76 

10,624  51 

6,977  33 

$9,532  69 

9,686  21 
10,845  34 

9,982  58 
11,781  93 
10,409  58 
11,305  68 
10,956  90 

9,497  18 
10.631  84 
11,332  80 

8,703  49 

$2,426  55 
1,699  82 
1,716  99 
2,942  22 
1,455  70 
1,846  24 
2,442  91 
934  25 
1,802  50 
4,192  07 
1,390  85 
1,912  95 

$11,190  14 
8,676  73 
7,583  95 
9,875  81 
8,379  58 
6.896  83 
8,679  80 
8,923  59 
8,082  25 
7.727  72 
7,148  82 
7,212  22 

$4,732  31 
3,849  80 
2,923  89 
4,027  52 
4,405  46 
4,009  19 
3,709  48 
5,022  87 
3,322  00 
3,364  60 
3,858  22 
5,123  33 

$49,223  02 
41,111  96 
39,904  49 
47,866  27 
46,900  51 

42.186  10 
42,351  18 
43,670  04 
41,574  85 

45.187  73 
44,454  08 
37,956  73 

Totals 

$105,260  52 

$118,971  06 

$124,666  22 

$24,763  05 

$100,377  44 

$48,348  67 

$522,386  96 
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RULES  AND  REGULATIONS  FOR  PRIVATE  INSTITUTIONS 


The  law  governing  the  establishment,  operation,  supervision,  inspec- 
tion and  licensing  of  private  institutions  for  the  care,  custody,  or 
treatment  of  the  insane,  alleged  insane  or  other  incompetent  persons 
in  the  state  of  Califoria  was  first  passed  by  the  legislature  in  the  year 
1903.  This  law  has  been  amended  and  now  stands  on  the  statute  books 
as  follows : 

CHAPTER  62 

An  act  to  amend  section  two  ihousatid  one  hundred  nineiij-six  of  the  Political  Code, 
relating  to  the  care  and  treatment  of  mental  defectives  in  private  sanitariums. 

[Approved  by  the  Governor  April  13.  1925.] 

The  people  of  the  State  of  California  do  enact  as  follows: 

Section  1.  Section  2196  of  the  Political  Code  is  hereby  amended  so  as  to  read 
as  follows : 

2196.  No  person,  association,  or  corporation,  must  establish  or  keep  an  institu- 
tion for  the  care,  custody,  or  treatment  of  the  insane,  alleged  insane  or  other  incom- 
petent persons  referred  to  in  this  act  for  compensation  or  hire,  without  first  obtain- 
ing a  license  therefor  from  the  commission,  and  having  paid  the  license  fee  herein 
provided.  All  licenses  issued  under  tlie  provisions  of  this  section  shall  expire  on  the 
first  day  of  July  next  succeeding  the  date  of  issue,  and  application  for  renewal  of 
the  license,  accompanied  by  the  necessary  fee,  must  be  filed  with  the  commission 
not  less  than  ten  days  prior  to  its  expiration  each  year,  otherwise  it  will  stand  as 
automatically  canceled.  Every  application  for  such  license  must  be  accompanied 
by  a  plan  of  the  premises  proposed  to  be  occupied,  describing  the  capacities  of  the 
buildings  for  tlie  uses  intended,  the  extent  and  location  of  grounds  appurtenant 
thereto,  and  the  number  of  patients  proposed  to  be  received  therein,  with  such  other 
information,  and  in  such  form,  as  the  commission  may  require.  Such  application 
must  also  be  accompanied  by  the  sum  of  fifty  dollars  as  a  license  fee,  said  fee  to 
cover  each  fiscal  year,  and  in  case  of  the  issuance  of  license  on  or  after  the  first 
day  of  January  next  succeeding  the  beginning  of  the  fiscal  .year  said  license  fee  shall 
be  twenty-five  dollars  for  the  remainder  of  the  fiscal  year.  The  commission  must 
not  grant  any  such  license  without  first  having  made  an  examination  of  the  premises 
proposed  to  be  licensed.  It  must  be  satisfied  that  they  are  substantially  as  described, 
and  are  otherwise  fit  and  suitable  for  the  purposes  for  which  they  are  designed  to 
be  used  and  that  such  license  should  be  granted.  The  commission  may  at  any  and 
all  times  examine  and  ascertain  how  far  a  licensed  institution  is  conducted  in  com- 
pliance with  the  license  therefor,  and  after  due  notice  to  the  institution,  and  oppor- 
tunity for  it  to  be  heard,  the  commission,  having  made  a  record  of  the  proceedings 
upon  such  hearing,  may,  if  the  interest  of  the  inmates  of  the  institution  so  demand, 
for  just  and  reasonable  cause  then  appearing,  and  to  be  stated  in  its  order,  amend 
or  revoke  any  such  license  by  an  order  to  take  effect  within  such  time  after  the 
sei'vice  thereof  upon  the  licensee,  as  the  commission  determines.  The  authorities 
of  each  institution  for  insane  persons  or  other  incompetents  must  place  on  file  in 
the  oflBce  of  the  institution  the  recommendations  made  by  the  commissioners  as  a 
result  of  their  visits,  for  the  purpose  of  consultation  by  such  authorities,  and  for 
reference  by  the  commissioners  upon  their  visits.  Every  private  institution  for  the 
care  and  treatment  of  insane  or  other  incompetent  persons  referred  to  in  this 
chapter  shall  keep  records  of  every  person  admitted  thereto,  in  the  same  manner 
and  form  prescribed  for  state  hospitnls,  and  shall  furnish  to  the  commission  when 
required  the  facts  mentioned  in  subdivision  seven  of  section  2142.  The  commission 
or  any  member  thereof  may  at  such  times  as  such  commission  or  commissioners 
choose  visit  and  examine  any  hospital  or  institution  caring  for  and  treating  insane, 
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alleged  insane,  or  incompetent  persons.  In  making  such  visits  or  examination,  said 
commission  or  any  member  thereof  shall  exercise  the  same  powers  as  are  conferred 
on  them  by  section  2143  of  this  chapter.  If  any  person  or  persons  shall  carry  on 
or  conduct  or  attempt  to  carry  on  or  conduct  an  institution  for  the  care  or  treat- 
ment, or  for  the  care  and  treatment  of  the  insane  or  alleged  insane,  or  incompetents 
without  first  obtaining  a  license  from  the  state  commission  in  lunacy,  as  in  this 
chapter  provided,  such  person  or  persons  shall  be  deemed  guilty  of  a  misdemeanor 
for  earh  violation  of  the  provisions  of  this  section,  and  on  conviction  thereof  shall 
be  punished  by  imprisonment  in  a  county  jail  not  exceeding  six  months  or  by  a 
fine  not  exceeding  one  thousand  dollars,  or  by  both  such  fine  and  imprisonment. 
The  managing  and  executive  officers  of  any  corporation  violating  the  provisions  of 
this  section  shall  be  liable  under  the  provisions  of  this  section  in  the  same  manner 
and  to  the  same  eifect  as  a  private  individual  violating  the  same. 


REGULATIONS  FOR  THE  ESTABLISHMENT,  LICENSING  AND  MAIN- 
TENANCE OF  PRIVATE  INSTITUTIONS  FOR  THE  CARE  OF  MENTAL 
PATIENTS 

The  following  requirements  have  been  approved  by  the  Department  of  Institutions 
and  must  be  complied  with  by  all  persons,  associations,  or  corporations  wishing  to 
establish  and  maintain  an  institution  for  the  care,  custody,  and  treatment  of  mental 
patients  for  compensation  or  hire  in  the  state  of  California. 

The  Department  may  refuse  a  license  to  an  institution  or  revoke  a  license  pre- 
viously granted  in  the  event  that  these  regulations  have  not  been  complied  with,  or 
if,  in  the  opinion  of  the  Department,  the  standard  of  care  or  the  equipment  or  the 
personnel  of  the  institution  is  not  satisfactory. 

1.  An  application  for  a  license,  ;is  required  by  law,  must  be  filed  in  the  form 
provided  by  the  Department  of  Institutions. 

2.  The  application  must  be  accompanied  by  a  block  plan  showing  the  extent  of 
the  property,  location  and  plans  of  all  existing  buildings,  together  with  plans  and 
specifications  of  all  buildings  to  be  erected,  a  description  of  the  method  of  sewage 
disposal,  water  supply  system,  etc.,  in  the  form  prescribed  by  the  Department. 

3.  The  fire  protection  of  the  institution  must  meet  with  the  approval  of  the  fire 
department  of  the  county.  All  city  and  county  ordinances  relating  to  institutions 
must  be  complied  with. 

4.  The  sanitation  and  hygiene  of  the  institution  shall  meet  the  requirements  of 
state  and  local  departments  of  health. 

5.  The  provisions  of  the  insanity  law  regarding  private  institutions  for  the  care 
of  mental  patients  must  be  strictly  complied  with. 

6.  The  institution  must  secure  the  services  of  a  well-qualified  physician  whose 
appointment  shall  be  approved  in  writing  by  the  Department.  lie  shall  assume 
personal  responsibility  for  the  care  and  treatment  of  all  patients  in  the  institution. 
He  will  be  designated  as  Physician  in  Charge,  and  shall  have  had  three  years  of 
actual  experience  as  a  physician  in  an  institution  for  the  care  and  treatment  of 
mental  patients. 

7.  The  nursing  service  shall  be  adequate  to  care  for  the  patients  under  treatment 
in  the  institution  in  accordance  with  modern  standards.  The  head  nurse  of  an  insti- 
tution shall  be  a  graduate  of  a  general  hospital  training  school  for  nurses,  or  she 
shall  be  a  person  who  has  had  at  least  two  years'  experience  and  practical  training 
in  the  care  of  mental  patients  in  a  mental  hospital,  but  preferably  she  shall  be  a 
person  possessing  both  these  qualifications. 

8.  The  institution  must  be  inspected  and  approved  by  the  Department  before  a 
license  can  be  granted. 

9.  Case  records  of  all  patients  shall  be  kept  in  good  order,  readily  acessible  to 
a  legally  authorized  medical  or  other  representative  of  the  Department  of  Institu- 
tions, and  shall  contain  the  following : 

a.  Manner  in  which  patient  was  admitted,  i.e.,  voluntary,  committed,  paroled,  or 
by  authority  of  guardian  of  person. 

b.  Clinical  record  of  the  patient  on  admission,  including  case  history,  physical 
examination,  and  mental  examination. 

c.  Statistical  data  sheet  provided  by  the  Department. 

d.  Notes  of  the  progress  of  each  case,  as  follows :  During  the  first  month  follow- 
ing patient's  admission,  at  least  once  each  week  ;  during  the  remainder  of  the  first 
year  following  patient's  admission,  at  least   once   each   month ;   during   subsequent 
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years,  at  least  once  every  three  months.  In  addition  to  such  case  notes,  any  special 
incident  of  importance,  such  as  accident  to  patient,  injuiT,  suicidal  attempt,  absence 
without  leave,  etc.,  shall  be  made  a  matter  of  special  record  at  the  time  of  its 
occurrence. 

e.  The  original  orders  for  restraint  issued  by  the  physician  shall  be  written  into 
the  respective  case  records. 

f.  All  physicians'  prescriptions  shall  be  made  a  matter  of  record. 

g.  A  closing  note  at  time  of  discharge  or  death. 

10.  All  suicidal  or  homicidal  attempts,  absences  without  leave,  accidents  and 
injuries  to  patients,  and  sudden  changes  in  patients'  condition  shall  be  reported  at 
once  to  the  physician  in  charge. 

11.  An  annual  report  shall  be  made  to  the  Department  of  Institutions  by  the 
physician  in  charge,  on  forms  provided  by  the  Department. 

12.  Restraint  is  to  be  employed  only  in  specially  indicated  cases  on  the  signed 
order  of  the  physician  in  charge  of  the  case,  or  his  assistant,  or  in  emergencies,  as 
defined  in  the  succeeding  paragraphs. 

13.  The  only  forms  of  mechanical  restraint  permissible  are  the  camisole,  restrain- 
ing sheet,  bow  belt,  and  any  other  device  which  has  been  submitted  to  the  Depart- 
ment, and  the  use  of  which  has  been  approved  in  writing  by  the  same. 

14.  The  physician  in  charge  of  the  case  shall  be  responsible  for  the  humane 
character  of  the  restraint,  or  seclusion,  and  the  duration  of  their  use. 

15.  In  the  event  that  a  patient  in  nn  institution  becomes  suddenly  disturbed  and 
through  such  disturbed  condition  a  serious  menace  to  himself  or  others,  and  if  in 
such  case  it  should  prove  impossible  for  the  person  in  charge  to  promptly  communi- 
cate with  the  physician  in  charge,  the  person  in  charge  shall  have  the  right  to 
apply  restraint  without  a  physician's  order  and  without  a  physician  being  present. 
In  the  meantime,  it  shall  be  the  duty  of  the  person  in  charge  to  persist  in  an  effort 
to  communicate  with  the  physician  in  charge  or  his  assistant  physician,  and  to 
endeavor  to  make  arrangements  leading  toward  the  removal  of  the  restraint. 

16.  A  private  institution  equipi>ed  for  the  care  of  mild  mental  cases,  and  not 
possessing  adequate  hydrotherapeutic  facilities  for  the  treatment  of  disturbed 
patients,  shall  make  arrangements  for  the  transfer  of  patients  who  become  disturbed 
to  a  state  hospital  or  to  another  institution  adequately  equipped  for  such  purposes. 

17.  A  patient  shall  be  considered  in  seclusion  when  in  a  room  alone  with  the 
door  closed  which  the  patient  can  not  open  from  within. 

18.  The  period  of  continuous  seclusion  shall  be  reduced  to  the  minimum  in  the 
best  judgment  of  the  attending  physician,  and  the  patient  shall  be  observed  at  least 
every  half  hour  in  the  day  time.  Every  effort  shall  be  made  to  have  every  patient 
out  of  doors  daily  for  a  period  of  exercise.  In  the  absence  of  any  special  contra- 
indications, every  patient  shall  be  out  of  doors  for  a  minimum  daily  period  of  four 
hours. 

19.  The  Department  offers  the  suggestion  that  seclusion  is  especially  contra- 
indicated  in  the  case  of  a  patient  known  to  be  suicidal,  and  that  it  should  be  avoided 
in  the  case  of  a  patient  who  wets  and  soils  himself. 

20.  Any  employee  who  strikes  or  otherwise  abuses  a  patient  under  any  circum- 
stances shall  be  immediately  dismissed  from  the  institution,  and  such  action  shall  be 
promptly  and  fully  reported  in  writing  to  the  Department.  An  employee  so  dis- 
missed shall  not  be  reemployed  by  any  institution  without  the  approval  in  writing 
of  the  Department. 

These  rules  and  regulations  were  submitted  to  the  Department  of  Institutions 
and  adopted  as  the  official  rules  and  regulations  for  the  purposes  stated. 


The  above  rules  and  regulations  for  the  establishment,  licensing  and  maintenance 
of  private  institutions  for  the  care  of  mental  patients  have  been  approved  by  the 
Department  of  Institutions.  All  such  institutions  now  licensed  by  the  Department 
of  Institutions  in  conformity  with  the  provisions  of  the  above  quoted  act,  and  all 
such  institutions  that  may  hereafter  be  so  licensed,  must  adhere  strictly  to  these 
rules  and  regulations.  Strict  conformity  to  these  rules  and  regulations  shall  be  the 
basis  upon  which  license  will  be  renewed  and  the  ability  to  conform  thereto  shall 
be  the  determining  factor  upon  which  license  shall  be  originally  granted. 

Earl  E.  Jensen, 
Director  of  Institutions. 
Attest : 

Leroy  R.  Bruce, 

Secretary,  Department  of  Institutions. 
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List  of  Private   Institutions  Licensed   by  the   Department  of   Institutions  to  Care  for 
Mental  Cases,  for  the  Year  Ending  June  30,  1928 

Name  of  institution  and  location —  Capacity 

Alameda  Convalescent  Home,  9  N.  Morrison  avenue,  San  Jose 10 

Alhambra  Sanatorium,  Inc.,  2007  Wilshire  boulevard.   Los  Angeles 12 

Alexander  Sanitarium,  Inc.,  Belmont,  California 45 

Anderson  Sanatorium,  2535  24th  avenue,  Oakland . 20 

Baldy  View  Sanitarium,  701  Hill  drive,  San  Gabriel 40 

Banksia  Place  Sanitarium,  5227  Santa  Monica  boulevard,  Los  Ang-eles 15 

Beale  Convalescent  Home,    1070   Lincoln   avenue,   San   Jose 6 

Carter's  Sanitarium,  3133  Mountain  View  drive,  San  Diego 6 

Casa  Del  Mar  Sanitarium,  11929  Venice  boulevard,  Los  Angeles 95 

The    Cedars,    Ross 36 

Century  Rest  Home,   5055  Novgorod  street,  Los  Angeles 38 

Clark's  Sanatorium,  Box  297,  Stockton 75 

Compton  Sanitarium,  Compton 115 

El  Repose  Sanitarium,  222  Chapel  street,  Berkeley 40 

Fernwold  Sanitarium,   4440  Ambrose  avenue,  Los  Angeles 12 

Valerie  Fontielle's  Private  Home,   330   21st  avenue,   San  Francisco 3 

Grande  Vista  Sanatorium,  Route  1,  Box  266,  Richmond 14 

The  Greer  Home,  Inc.,  6000  Fulton  street,  San  Francisco 25 

Dr.  Hansen's  Sanitarium,  Route  1,  Box  129,  Artesia 20 

Ingleside  Rest  Home,  Wilmar 50 

Joslin  Sanatorium,  R.  F.  D.  3-A,  Lincoln 12 

Kimball  Sanitarium,  La  Crescenta,  Ix)s  Angeles 18 

The  Livermore  Sanitarium,  P.  O.  Box  "S,"  Livermore 85 

Los  Angeles  Sanitarium,  726  East  Adams  street,  Los  Angeles 9 

Los  Cerritos  Sanitarium,   4005  American  avenue,  Long  Beach 12 

Merrill  Osteopathic  Sanitarium,   607  Edwards-Wildey  Bldg.,  Los  Angeles 40 

Mission  Rest  Home,   1011   S.   San  Fernando  boulevard,  Glendale 50 

Mountain  View  Rest  Home,    844   Wildrose  avenue,   Monrovia 40 

Nerve  Rest  Sanitarium,  P.  O.  Box  5,  Belmont — 25 

Palm  Grove   Sanatorium,  Box  425,  Monrovia 35 

Palm  Lodge,  1085  Santa  Clara  street,  Santa  Clara 10 

Park  Sanitarium,  1500  Page  street,  San  Francisco 38 

Park  West  Sanitarium,  601  Steiner  street,  San  Francisco 25 

Pasadena  Sanitarium,  Box  145,  South  Pasadena 100 

Mrs.  Peterson's  Sanitarium,  3645  41st  street,  San  Diego 12 

Pine  Grove  Sanitarium,  Pacific  Grove 9 

Resthaven,   765  College  street,  Los  Angeles 40 

Rock  Haven  Rest  Home,  Verdugo  City _  30 

Rosemary  Sanitarium,  Box  98,  Fresno 25 

Rosemead  Lodge,  Rosemead 18 

Ross   General  Hospital,   Ross,   Marin   County 4 

Santa  Monica  Rest  Home,   2828  Pico  boulevard,   Santa  Monica 32 

Southern  California  Sanitarium,  2900  Blanche  street,  Pasadena 70 

St.  Erne  Sanitarium,  Culver  City 40 

St.   Helena   Sanitarium,    Sanitarium 140 

Tapley  Sanitarium,  9921  National  boulevard,  Los  Angeles 18 

Twin   Pines,   Inc.,   Belmont 20 

Van  Vliet's  Private  Home,   1634  Loma  Vista  street,  Pasadena 2 

Villa  Shaw  Rest  Home,  657  W.  Milford  street,  Glendale 25 
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EXPENDITURE  AND  REVENUE  STATEMENT  WITH  PER  CAPITA  COSTS,  SEVENTY-EIGHTH  AND 

SEVENTY-NINTH  FISCAL  YEARS 

Department  of  Institutions 


78th  fiscal 
year 


79th  fiscal 
year 


78th  and  79th 
fiscal  years 


Expenditures  for  support. 
Expenditures  for  ssiaries. 


$49,564  86 
10,407  41 


$31,682  61 
25,005  32 


Total  maintenance  expenditures . 

Expenditures  for  additions  and  betterments. 

Grand  total,  all  expenditures 


$65,972  27 


$56,687  93 


Revenue 

Net  expenditures  for  maintenance. 


$65,972  27 

$9,990  65 
55,981  62 


$56,687  93 

$9,019  66 
47,668  27 


$81,247  47 
41.412  73 


$122,660  20 


$122,660  20 

$19,010  31 
103,649  89 


Agnews  State  Hospital 


Expenditures  for  support- 
Expenditures  for  salaries. 


Total  maintenance  expenditures 

Expenditures  for  additions  and  bjtterments. 

Grand  total,  all  expenditures 


Revenue 

Net  expenditures  for  maintenance- 
Inmate  population 


Gross  maintenance  per  capita  cost. 
Net  maintenance  per  capita  cost... 


$300,855  79 
220,052  03 


$520,907  82 
74,350  52 


$595,258  34 

$121,795  66 
399,112  16 

1,884 

$276  49 
211  84 


$314,713  64 
226.979  14 


$541,692  78 
207,543  63 


$749,236  41 

$129,600  96 
412,091  82 

1,951 

$277  65 
211  22 


$615,569  43 
447,031  17 


$1,062,600  60 
281,894  15 


$1,344,494  75 

$251,396  62 
811,203  98 

1,917.5 

$554  16 
423  05 


Mendocino  State  Hospital 


Expenditures  for  support. 
Expenditures  for  salaries. 


Total  maintenance  expenditures 

Expenditures  for  additions  and  bstterroents. 

Grand  total,  all  expenditures. 


Revenue 

Net  expenditures  for  maintenance. 

Inmate  population... 


Gross  maintenance  per  capita  cost. 
Net  maintenance  per  capita  cost... 


$153,686  26 
175,594  75 


$329,281  01 
122,759  75 


$452,040  76 

$24,157  11 
305,123  90 

1,160 

$283  86 
263  04 


$179,830  91 
181,445  63 


$361,276  54 
263.711  32 


$624,987  86 

$24,061  92 
337,214  62 

1,229 

$293  96 
274  38 


$333,517  17 
357,040  38 


$690,557  55 
386,471  07 


$1,077,028  62 

$48,219  03 
642,338  52 

1,194.5 

$578  11 
537  75 


Napa  State  Hospital 


Expenditures  for  support. 
Expenditures  for  salaries. 


Total  mai  ntenance  expenditures 

Expenditures  for  additions  and  betterments. 

Grand  total  all  expenditures 


Revenue 

Net  expenditures  for  maintenance- 
Inmate  population 


Gross  maintenance  per  capita  cost. 
Net  maintenance  per  capita  cost... 


$306,599  43 
326.588  31 


$633,187  74 
9.800  42 


$642,988  16 

$140,465  10 
492,722  64 

2.858 

$221  55 
172  40 


$327,592  80 
323,759  06 


$651,351  86 
91,987  61 


$743,339  47 

$135,786  88 
515,564  98 

2,885 

$225  77 
178  71 


$634,192  23 
650,347  37 


$1,284,539  60 
101,788  03 


$1,386,327  63 

$270,251  98 
1,008,287  62 

2,871.5 

$447  34 
351  14 
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EXPENDITURE  AND  REVENUE  STATEMENT  WITH  PER  CAPITA  COSTS,  SEVENTY-EIGHTH  AND 
SEVENTY-NINTH  FISCAL  YEARS— Continued 

Norwalk  State  Hospital 


78th  fiscal 
year 


79tb  fiscal 
year 


TSth  and  79th 
fiscal  years 


Expenditures  for  support. 
Expenditures  for  salaries. 


$165,414  40 
197,215  31 


$175,369  29 
218,419  11 


$340,783  69 
415,634  42 


Total  maintenance  expenditures 

Expenditures  for  additions  and  batterments. 

Grand  total,  all  expenditures 


$362,629  71 
206,623  33 


$393,788  40 
187,770  38 


$756,418  11 
394,393  71 


Revenue. .- 

Net  expenditures  for  maintenance. 

Inmate  population 


Gross  maintenance  per  capita  cost. 
Net  maintenance  per  capita  cost... 


$569,253  04 

$43,535  45 
319,094  26 

1,391 

$260  70 
229  40 


$581,558  78 

$51,886  68 
341,901  72 

1,592 

$247  35 
214  76 


$1,150,811  82 

$95,422  13 
660,995  98 

1,491.5 

$507  15 
443  18 


Patton  State  Hospital 


Expenditures  for  support. 
Expenditures  for  salaries- 


Total  maintenance  expenditures 

Expenditures  for  additions  and  batterments. 

Grand  total,  all  expenditures 


Revenue 

Net  expenditures  for  maintenance- 
Inmate  population _. 


Gross  maintenance  per  capita  cost. 
Net  maintenance  per  capita  cost-.. 


$297,024  89 
312,455  32 


$609,480  21 
56.947  84 


$666,428'05 

$110,774  72 
498,705  49 

2,658 

$229  30 
187  62 


$327,171  48 
309,424  18 


$636,595  66 
146,627  38 


$783,223  04 

$106,076  78 
530,518  88 

2,768 

$229  98 
191  66 


$624,196  37 
621,879  50 


$1,246,075  87 
203,575  22 


$1,449,651  09 

$216,851  50 
1,029,224  37 

2,713 

$459  30 
379  37 


Stockton  State  Hospital 


Expenditures  for  support. 
Expenditures  for  salaries. 


Total  maintenance  expenditiires 

Expenditures  for  additions  and  battcrments- 

Grand  total,  all  expenditures - 


Revenue 

Net  expenditures  for  maintenance- 
Inmate  population 


Gross  maintenance  per  capita  cost. 
Net  maintenance  per  capita  cost... 


$370,025  37 
352,859  20 


$722  884  57 
100,795  26 


$823,679  83 

$111,818  45 
611,060  12 

3,060 

$236  24 
199  69 


$406,049  40 
367,613  54 


$773,662  94 
170.345  59 


$944,008  53 

$114,309  11 
659,353  83 

3,055 

$253  24 
215  82 


$776,074  77 
720,472  74 


$1,496,547  51 
271,140  85 


$1,767,688  36 

$226,127  56 
1,270,419  95 

3,057.5 

$489  48 
415  51 


Sonoma  State  Home 


Expenditures  for  support. 
Expenditures  for  salaries. 


Total  maintenance  expenditures 

Expenditures  for  additions  and  betterments. 

Grand  total,  all  expenditures. 


Revenue 

Net  expenditures  for  maintenance- 
Inmate  population 


Gross  maintenance  per  capita  cost. 
Net  maintenance  per  capita  cost... 


$295,301  53 
239,406  83 


$534,708  36 
14,536  12 


$549,244  48 

$514,749  13 
19,959  23 

2,190 

$244  16 
9  11 


$306,398  17 
249,052  02 


$555,450  19 
6,654  08 


$562,104  27 

$536,363  22 
19,086  97 

2,262 

$246  56 
8  44 


$601,699  70 
488,458  85 


$1,090,158  55 
21,190  20 


$1,111,348  75 

$1,051,112  35 
39,046  20 

2,226 

$489  74 
17  54 


22 


DEPARTMKNT   <ii"   TVsTTTT'TIONR 


EXPENDITURE  AND  REVENUE  STATEMENT  WITH  PER  CAPITA  COSTS.  SEVENTY-EIGHTH  AND 
SEVENTY-NINTH  FISCAL  YEARS    Continued 

Pacific  Colony 


79th  fiMl 
yaw 

78th  and  79tb 
fiaraljrean 

tU.lll  U 
1I.9M8B 

831.680  91 
85.719  06 

145.792  14 

xponditurcB  for  salanefl    .  . . . .- 

47.714  M 

Total  maint^'nance  expenditure ......... 

t?M07  14 

1'->.S.685  00 

167.899  96 
188.976  94 

193.507  10 

tp'niiiturcs  for  adiiitions  au<i  b»tt<'nnent» ......... 

394.662  54 

Grand  total,  all  expenditures 

evenue           .          ...................                    -. 

tl91.7VS  74 

14.162  84 
2I.M4  30 

1 

1196.376  90 

819.438  17 
r.96I  09 

81 

IS32  10 
468  66 

1488,169  64 
833.601  11 

et  PXP^ndit'irpfl  for  Tn>^int'*nftnO"                .T    . . , 

59.905  99 

imate  population*        ..  ........._..._..                                  ... 

ross  maintenance  per  capita  cost 

et  nii'\i"t'*nanpp  ppf  CApitn  co4t 

i 

•  Opened  in  May,  1927. 


Tk. 


hw^ 


PrMton  School  of  Industry 


xpenditurcfi  for  support, 
xpenditures  foraalariefl. 

Total  maintcnanrt' 
xpenditures  for  a^iditi 


Grand  total,  all  expenditures. 


1196.507  42 
142.249  45 


■9 

orments. 


[evenue 

let  expenditures  for  maintenance. 


nmate  population. 


rro6S  maintenance  per  capita  cost, 
let  maintenance  per  capita  cost... 


8338.756  87 
30.063  75 


8368.830  62 

1135.090  94 
203.465  93 

564 

1600  63 
361  11 


1217.061  89 
157.645  31 


8874.707  21 
19.760  61 


1401.467  81 

8140.810  33 
233.896  S8 

589 

8636  18 

397  II 


Whittier  State  School 


1411.569  31 
299,894  77 


8713.464  08 
59,824  36 


1773.288  44 

1275.901  27 
437.562  81 

576  5 

tl.237  58 

759  00 


-xpenditures  for  support 

SI  10.287  86 
108.609  32 

1135.036  68 
117.150  33 

8245.324  54 

ixpenditures  for  .salaries 

225  819  65 

Total  maintenance  expenditures 

S2I8.957  18 
33.773  94 

$252,187  01 
22.267  52 

1471  144  19 

xpenditures  for  additions  and  b.'ttermenta 

56  011  46 

Grand  total,  all  expenditures 

f252.731  12 

$93,627  38 
125.329  80 

314 

8697  32 
399  14 

$274,454  53 

$«9.970  97 
162.216  04 

802 

8835  06 
537  14 

$527  1S5  65 

levenue 

$183  598  35 

set  expenditures  for  maintenance 

287  545  84 

nmate  population 

308 

Iross  maintenance  per  capita  cost 

$1  529  69 

s'ct  maintenance  per  capita  cost 

933  59 

V  1^1 


fr*.  - 


i  ' — ■ 


ilxpenditures  for  support. 
Expenditures  for  salaries. 


Ventura  School  for  Girls 


Total  maintenance  expenditures 

expenditures  for  additions  and  betterments. 


Grand  total,  all  expenditures. 


[levenue 

Set  expenditures  for  maintenance. 


nmate  population. 


jross  maintenance  per  capita  cost. 
S^et  maintenance  per  capita  cost.. 


$55,739  07 
62.027  89 


$117,766  96 
764  42 


$118,531  38 

$39,710  98 
78,055  98 

163 

$722  50 
478  87 


$55,928  83 
62.564  60 


$118,493  43 
27.379  14 


$145,872  57 

$38,281  31 
80.212  12 

160 

$740  58 
501  33 


$111,667  90 
124.592  49 


$23fi.200  39 
28.143  56 

$264,403  95 

$77,992  29 
158,268  10 

161.5 

$1,462  91 
979  99 
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eXPIDITURE  AND  REVENUE  STATEMENT  WITH  PER  CAPITA  COSTS,  SEVENTY-EIGHTH  AND 
SEVENTY-NINTH  FISCAL  YEARS— Continued 

Industrial  Home  for  the  Adult  Blind— Institution 


Rzpeo'liti    fofBuppfjrt. 
tlzpeoditi  -  forsalariefl. 


F,T 


'"  ■  I  tfnanw  expenditures 

•   r  a'l'liM<<riB  and  bittcrmcnta. 

Ormi  total,  all  expenditures 


N' '               rvs  for  maintenance. 
I  nmat  r  i     lation 


Or 


inro  per  capita  ooct. 
icc  per  capita  coat... 


78th  fiscal 
year 


$29,455  37 
28,414  93 


$57,870  30 
2.429  87 


$60,300  17 

$7,607  62 
50,262  68 

127 

$455  67 
395  77 


79th  fiscal 
year 


$31,835  71 
28,940  33 


$60,776  04 
11,199  40 


$71,975  44 

$5,376  03 
55.400  01 

126 

$482  35 
439  68 


78th  and  79th 
fiscal  years 


$61,291  08 
57.355  26 


$118,646  34 
13.629  27 


$132,275  61 

$12,983  65 
105.662  69 

126  5 

$037  92 
835  28 


Industrial  Home  for  the  Adult  Blind— Factory 


TolUei 

■Het 


1 


$56,196  56 
50.113  58 

$53,154  39 
49.193  73 

$109  350  95 

HCJ .. ...... . .... 

99,307  31 

'fit  (creJifed  to  revenue  ofiaatitution) 

$6,082  98 

$3,960  66 

$10,043  64 

Daptrtment  and  All  Institutions 


T.x 

V.x- 

T 


'    r  Bupport 
fi>r8alariefl. 


itaint«nance  expenditures 

'••*  for  additions  and  b9tt'*rroent8. 


Ref*ii 


Orr  total,  all  expenditures. 


iiturrs  for  maintenance. 
IniMte    ulation 


Gr#ir 


tcnance  per  capita  cost. 
nance  {x^r  capita  cost... 


|2.3t4.573  50 
2.193,936  64 


14.538,510  14 
818.530  82 


15,357,040  98 

$1,357,486  03 
3.181,024  11 

16,369 

$277  26 
194  33 


$2,540,352  32 
2,303,717  63 


$4,844,069  95 
1,394,223  60 


$6,238,293  55 

$1,410,982  12 
3.433,087  83 

17,000 

$284  96 
201  95 


$4,884,925  82 
4,497,654  27 


$9,382,580  09 
2,212,754  42 


$11,595,334  51 

$2,768,468  15 
6,614,111  94 

16,675 

$562  67 
396  65 


1 
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OO  (M  C^  •«»< 
CO  Tf  lO  o 

CO   Tj<  .-1 


—  ifl       .CO         05 


Total. 


•«»<  CO  CO  CO 
>0  t^  --I  <M 

»0  O  >-H  CO 


t£  cr.  c^  e<i 
cs  (N  ~ 
<N  »-<  CO 


Female... 


c>»  irt  CD  o 

'-'  lO         OO 


Male. 


c^  00  r^  CO 

■^  --'  O  ■>*' 

■^    T}<   .-I   »-l 


CC  CO  CO 
CO  00  CO 
CO         M 


Total.... 


1^  CO  O  00 


Female... 


—         >C  O  lO  CM 


Male. 


»-  o  r^  t-- 

•^  -^  CM  •<«• 
r^  .-1 


Total.... 


'-I  00  >o  c> 


Female. 


^  CM 
00  CM 
I—  CM 


Male. 


OcO  «C  •-' 
CO  t^  Ui 
C5  CM 


Total.... 


05  UO  t^  OO 
t-  I^  00  — 
t^  CO       »o 


cMoo>— ooMoot^ocr. 

CO  en  CO  CO  ■*  00  cv 

CM  «  CQ         CO 


Female... 


O  t^  CO  »o 

r;  C-.  -H  o 

CO  CM         CO 


■^OC;— 1CMCOCS005 
CO  05  O  ■—  CM 


UJ 


Male. 


C2  00  •<*  CO 

CO  t^  r^  ,— . 

■^  CO         CM 


"0  —  CO 
C-l  CM  t^ 
00         C<l 


—  •<*•  CO  C<I  C-] 


t^  lO  -:*"  CO 
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00  -H  uo  CO 
C-.  Ci  —I  o 
OO  CO  »-l  CM 


Ci  .-I  .-H 


->*iCM-^CMr-iloO500t^ 

(^ -^  CO --I      CO  00  SR  r^ 

CM         .-H 


t^  CO  CM  O 


Female... 


Male. 


CO    100  I  r* 


1  CO       '  CO         -^ 


I  OO  CO  o 
I   --  CO  CO 


H    C    3   ™    (D 

QJ   >c    m    fii 


O  c3  tH  Ui 

^  ^  ^  (.4 

<u  <u  a>  <D 

a  a  a  a 
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g    iTl  it-2 

'O         fcc  bc  M  bO  bO  E 
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3         53   cS   eS   c«  c3«»« 

*-•        o  o  o  o  c?  c^ 
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•^    aaaaaas 

3   3   3   3   3   3   3 


a  g 
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o'o* 
-,  coco 

i  =  5 

R  "  o- 


<  J?, 


a;  D. 


a  a 

3   3 


c3 
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<!  o  o      '2 
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o 
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'o  £"§£ 

t-    Uf    ^    u 

a  a 
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a 

3 
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CO         1-1 
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CO  (M 
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1  OO        CO  rt  (M 
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I— I  Ir^     I  CO 
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— I.—  IJ 
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o 
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05 
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a  a  a  o  a  a 
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^^X! 
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3 
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Total 

OOrfO 
O  CO         C^ 

o 
o 

CO      1  ^ 
CO       1 

CO 

M-  :D  O  3-. 
■—  O  •*  CO 

oo__— 1      so 

im' 

OS 

OS 
<M 

co" 

m 

'"' 

O 

Femnle... 

mtn    1  «£> 

CD 

00     It^ 

OO       > 

U5 

OS 

o— ioooo 

-^<M^00 

CO 

OT 

»«" 

tft 

p 

6 

Male 

IC  lO  ■*  o 

00  rt         1-1 

2 

-H    !co 

lO      < 

OOC  (M  »ft 

eo_          T-1 

CO 

Ift 

t--" 

t-" 

CO       1       1       1 

CO 

•^      1      1 

•^ 

CO  '^^  CO  ^ 

^ 

Total-.. - 

00  ^         ^ 

»o_ 

-w 

"■^ 

'"' 

1 

1^ 
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CO       1       1       1 

CO 

t^    !    I 

t^ 

C  C>1  c^  t^ 

o 

t^ 

o 

Male 1 

1 

CO       1       '       ■ 

CO 

t^    1    1 

i  ! 

t^ 

CO  OS  r-4  t^ 

00 
t- 

o 
o 

00 

tM   t^         I         1 

CO 

r.  ;  : 

t^ 

Oioosl^ 

r^ 
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—1       u;     1     1 

•o 

CO(M         »ft 

I    I 

<N 

oi" 

Female-.. 

00— 1      1      1 

OS 

ol    J    ] 

(M 

CO                (M 

CSS 

^ 

111       1 

1       1 

,_r 

,MI 

^ 

'    '  1 

i           1     • 

CC  CO     1     <       o» 

CO       'i       I         CO 

SS  CO  >o  «o 

CO 

Male 

CO       1       I         CO 

Oc^         CO 

CO 

»ft 

o> 

^* 

" 

O 

-4<     1     1     1 

■^ 

05       1       1 

c?s 

CO  t^  -*  OS 

CO 

CO 

Total.... 

C>lCS|^ 

l^ 

c 

^—t 

v-^ 

3 

o 

— 1 

.-H        1        1        1 

^_^ 

1^    1    1 

■<* 

CS'-lO-f 

a-. 

o 

-3 

Female... 

CO  •— 1 

CO 

OO 

CO 

•5 

c 

c 

CJ 

iLl 

IS 

CO     I     I     ! 

CO 

lO      '•      1 

>o 

-f  cDOsift 

- 

1 

>• 

Male 

00 

I- 

o 

£ 

(MO      i«5 

t^ 

o    I    1 

o 

cs  — iftO 

»ft 

*^ 

Total.... 

to  rt      1 

t^ 

OS       ■       > 

OS 

OS  r-4          OS 

Cs_ 

o 

QQ 

1     ' 

-" 

'^ 

CO 

c 

& 

O  00      '  -^ 

Oi 

\^  \  '. 

1ft 

CO       1  ^  ift 

rs 

_£ 

Pemalc... 

f         > 

Tf 

1  »0      I      I 

«ft 

O       ■         ift 
00       ' 

>ft 

OO 

CO 

bO 

1        '    ' 

£ 

< 

1           1     1 

o 

<M(M      I"* 

00 

lo    !    1 

>ft 

CO  --  -f  U5 

o 

Male 

CJ              " 

C<I 

CO       1       1 

CO 

CS  »-<         CO 

CJS 

o_ 

c 

E 

'"' 

e 

CO  c^i— >     1 

CO 

O       1       1 

OS 

»ft  C-.  »ft  OS 

00 

g 

Total 

CO                    1 

CO 

CO       1       1 

CO 

<M^         CO 

OO 

oo_ 

1 

03 

(M* 

<m' 

1. 

—1  —1     1     1 

<M 

GO       1       1 

00 

—  COlftOO 

t^ 

^ 

O. 

Female... 

(M              1       1 

c« 

CO 

CO 

CO_ 

o 

Jz; 

^ 

^ 

Z 

-i 

(M  — 1  -H        1 

■f 

^^    !    ! 

^ 

;3<CO       1  — 

^ 

Male 

(M       1       , 

CM 

00—1      i(M 

CI 

ift 

CO 

^ 

< 

11          1     1 

1- 

_H  ^  CO  —1 

0>    1     O      io 

o 

00  CO  -^  O 

•o 

Total 

OO  -H         (M 

—1           CO        IrH 

■^ 

'S'  — 1         CO 

OS                   —1 

OS 

o_ 

; 

c^" 

co' 

3 

<M  u5    tin 

<M        CO      'it^ 

o 

OCO--CO 

t^ 

i 

Female... 

•in             r  ,-1 

CD         OO       1 

OS 

CO                OO 

(M_ 

o 

1 

1         ' 

,_" 

,_,' 

M 

1                  1 

1          '        1 

1         Oa  05  CO  CO 

t^ 

t^      1  CO         o 

00  O  CO  t^ 

OO 

Male 

CO 

lO 

■^       1                lO 

1      i 

ssr  ^ 

oo_^ 

1        '    I    '    ' 

1         III 

, 

1            1      >      1      1 

e3 

a3          '11 

'a 

g 

c3       .ti     1     1 

&      a    ,    , 

c 

"C"          2       1       i 

^;      !      1      1      ! 

•" 

Oi         ~       1       1 

rn 

O      1      1      1      1 

;-< 

§•  .s  :  : 

■^ 

tH 

E^      !      1      1      1 

■<    I    1    1    1 
•4     1     >    1     1 

'3s;: 

o 

e 

,-,"     ^     1     ' 

cu 

p    1    1    1    1 

3 

o        S=     1 

t-> 

S    1    I    1    I 

Ct^ 

13       1       I       1 

•■^            ^    D       ' 

c 

SI!!! 

c^ 

<u    1    I    ! 

o       3  o  ^      *i 

<:    1    1    1    1 

O       1       1       1       1 
Willi 

Ph     1     1  to     1 

1- 

1^' 

-^T3  0.  a     -3     -too     ^ 

1    !  u    1 
1  S-o  ^ 

t                t-tHt-t-                ^                          tnlH                C3 

\-^-xi  is 

"t:^  1— s 

1       (Bojuo--;             cjoj        t- 

<U    O    C3  +J 
ej  o   3  3 

o    •' 

1      ^.OXJ^      Q           -^''^      C3 

aees            sa 

&H 

3   3   S   S 
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1 
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Total 


Female.. - 


O 


Male. 


■^  lO  c^  ro 

— I  .— I  Ttl  CO 


o  c^  -^  t>. 

■■-I  00  ,— (t-- 
lO  -*         00 


■^  CO  00  --o 
O  CO  CM  OO 


lO  ■*  tr^  OO        -^  C2  <— I  Oi 
CO  QO  --1  1— I  T-H  T-(  00 


^H(M00<MC<J-^<MO»-l 
I>- 1^  CO  C<l         t^  CO  00  lO 

CO  <M  -*  lO  CO 


-Hioaioocqcooioo 
00  r^  CO  lo      1^^  o  CO  ■rt< 

■^  lO  "— 1  l>-  lO  lO 


UD  O  C5 
CO  lO  •— I 
CO  <M  O 


'^i  kC  -Tti 

as  -"^  »o 


O  OOCO  T-H 


Total. 


CO  -^  r^  ^ 

CO  C2  00  CO 
■^  O         00 


»0  T-(   T-i 


00  05  t-~  00       1       1  ■*  05  CO 
CO  !>•  T-H  I       I  05  t^  CO 

7-1  CO 


Female... 


O  00  c^  t-~ 

O  ^         00 
t--  CO         »-l 


Male- 


(M  i-(      ICO 


Total.... 


CO  t^  t^  t^ 

CO  CO  (M  -"^fi 

CO  o>  r-M  -^ 


1-1  C-q  CO 
t^  O  CO 

i>-  T-(  oq 


Female. 


Male. 


Ci  OO  CD  t— 
CO  o  C<l  o 
"c?i  CO  »-•  (M 


>— I  CO  c^  -^ 

■«f  CO  o  ■* 

^^  (M  i-H 


(M  CO  T-H  <M 


Total... 


Female.. - 


Male. 


CO  00  CO  -t' 
CQ  !>.  CO  O-l 

1-1  (M 


O:  (M  rt  1-H 


00  lO      I  o 


-fi  CO  o  o 

lO  OO  CO  --H 


Total. 


Female. 


Male. 


Oi  CO  c^  •>* 


CO  C<1 
O  lO 

oo  c-q 


r-l-^  (M  ■* 


Total... 


<M  ■*!  t^  ■ 

oo  CO 


COOOOIC^COOOOOO 
lO  ^H  ■^  C5  CO  02  t~- 

T-<  <M  CC!  CO 


12; 


Female. 


coaicnco'— iCMiocv  lo 

CO  03  <-H  O  ^ 


Male. 


■^  CO  »o  — I 

oo  t^  i-^  oo 

^  CO         y-i 


CO  O  (>>  CO 


Total... 


oo  <MI^  O 

-tl   T^   r-H   Xtl 

03    t^    T 1     1~| 


C3  .-(  rt 


Female. 


Male. 


00  O  CD  >0 
O  OS  O 

cq  rt  T-H 


CO  CO       it^ 


O  C^3 

CO  a, 
a  S  g 


3-2 

o  c5 
t<-i'o. 


a.S 


o  a  s  £:  oj 
<u  6 


a.  a  :=  3 


o)   cu   a;   oj 


?  ?-?  o 


a:"  <D  O)  (D  ^  S^ 
bC  b£  bC  bO  W)  J:: 

tH       t-       tH       tj       S-        Q1 

rf   c3   cS   c3   e3  tS 

-a ja j3 J=^  M 


-o^ 

a 


a  a 


'i^.'^'Z.^. 


fH  (h  t.1  L4  ^  ^ 

OJ  Qi  aj  CD  <L)  (D 

s  a  a  a  a  a 

3  a  ;3  S  3  3 


-o  p.9 


O)    CD    O) 

a  a  a 


Q 


is 


<!  o  o 


§  I 


t-~oo 

o'o' 

coco 

«    O    OJ 

^  ^  s 


as 
.i^^  p. 


3  3 


O  t,    J.,    t^  2 


o 


SJ    O    O)    o 


a  a 


a  a 


^^;:^:z; 
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t--  O        S5      1  ^H  t^      1  :C  O 

=  i 

CC  —  OO 

CO 

—  CO  OCJ 

OS 

"-       rococo     i-^OO 

^^ 

00 

t^        O      1                  1  -^  ^ 

lO       c:  ^CO 

»n 

•^  »-  e^i  CO 

o 

•  <N        00                   ■  •«1'  CI 

00 

CJ 
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(M      •                   1        '^ 

^   1 

'"' 

'"' 

e^ 

^ 

1! 

1 

O 

■1-2 

CO 
CO 

o 

o 

■<*  oo      in     1  ^     1     icc  ■«*" 

U3 

U5       lOO 

CO 

OO  05  <-i  CO 

■«»« 

1  -H      cs  -H  ^^     1     ir^ 

0 

10 

Female... 

^        CO      1            1      1        c^ 

00 

C4 

•o 

!                       !    1 

■«»< 

«  (M         Tf       1       it^       1  CO  O 

lO 

—  OO 

o 

CO  r^  O:  CO 

U3 

'O        -fd-^      1-^  — 

IM 

CO 

Male 

lO      r^     1     1         1  ■*  00 

50 

00  — ec 

CO 

C4  CS  ^^  i-l 

i.'O 

■  i-i      o              .-r  — 

CO 

CI 

"  :  i     ; 

CO 

1  vo      ■«»'     1     '     '     1  e«3  »c 

t^    11   t^  -H  5C 

•^ 

CO  CO  IC  CO 

r~ 

II     -<    !«    loco 

■«*< 

ec 
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1               M      1      1      1      1        (M 

U5 

C4 

c» 

c3 

II       ro     1     1     1     1     ' PO 

to 

II        CO      1      1      '      '(M 

«o 

(1 

Female... 

II              I     1     1     1 

JS 

.in      —     1    1    1     .  CO  c^i 

.^ 

t-.  — 50 

•^ 

f—  (M  UO  •^ 

Ol 

.       1         00       i-H       icO-«f 

533 

leo 

Male 

I                (M       I       1       1       1         <M 

"! 

IM 

II               11 
II               II 

■»r  ^^      -^     1     1  >-•     1 1^  t— 

o 

CC— IT« 

_ 

C-.  — iCO  IM 

«o 

It^      -n     1     1     I:^it» 

0 

Uo 
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50      1      1            ',        ^ 

05 

c^ 

CI         '-' 

■«*' 
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•^ 
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o 

C^  <M         C^l       1       1       1       li-i  CO 

o 
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M 

1  CO         CO       '       '       1       1  -T*! 

0 

c» 

^ 
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IM  -H         C<l       1       1  rt       lO  TJ< 

CO 

1  "5  i-i  CO 

05 
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CO 
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0 

eo 
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00 

1 

CO 
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CO 
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o 
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CO 
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CO 

r^ 

o 
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CO 
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o 
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CO 
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o 
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CO 

■* 

Male 
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CO 

1  CJ        U5      1      1      1      1  C^  t^ 

<c 

C'l       1  CO 

00 

ift  -^  <-i  — 

_ 

II         Tf       i       1       .CO  — 

00 
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■* 
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IM  CQ  (M 

CO 

1  CO  l^  (M 

(M 

1  CI         OO       1       1       '  !>.       1 
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DEPARTMEXT   OF   INSTITUTIONS 

TABLE  No.  2 
Nativity  of  First  Admissions  for  the  Biennial  Period  Ended  June  30, 1928 


Nativity 

Stockton 

Napa 

Agnews 

Mendocino 

Patton 

Norwalk 

Total 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

United  States 

Africa 

379 
1 
2 

2 
13 

345 
1 
...... 

7 

339 
...... 

2 

4 

1 

10 

1 
6 

344 
1 

256 

254 

1 

63 

93 

353 

500 

434 

395 
1 

3,755 
5 

Asia* 

1 

5 

Australia            

3 

4 

""13" 

1 
8 

...... 

11 
...... 

2 
5 

...... 

1 
1 
1 
8 

1 
6 

13 

Austria 

8 
"'13' 

7 

1 

14 

5 

62 

Belgium        . 

5 

Canada- 

12 
3 

13 
2 

7 

10 
1 
4 
3 

2 

13 

16 

129 

Central  America 

6 

China 

2 

3 

2 

2 

1 
...... 

15 

4 

54 

Czecho-Slovakia 

6 

Cuba 

1 
3 
9 

1 
2 

14 
4 
2 
2 

13 
1 
1 
7 

...... 

11 
3 
1 
5 
7 
3 
1 
1 

2 

Denmark. 

1 
9 

4 

11 

14 

4 

4 

20 
7 
3 
2 
1 
22 
32 
9 
2 

29 

6 

12 

1 

4 
7 
2 
5 
4 

37 
3 
...... 

""27" 
27 
1 
...... 

1 
3 
4 
3 
8 

4 
17 
...... 

3 
19 
1 
1 
3 
1 

13 
30 
8 
3 
4 
4 
...... 

...... 

1 

10 
3 

5 

11 

3 

1 
3 
8 
4 

1 
16 

1 

i 

1 

30 

England 

121 

Europe" 

26 

Finland 

1 

4 

17 

2 
1 
9 

8 
...... 

2 

...... 

15 
2 
2 
2 

1 

3 

13 

2 

1 
2 

29 

France 

2 

29 

7 

4 

6 

1 

23 

27 

9 

5 

23 

1 

13 

1 

32 

Germany 

193 

Greece 

32 

Holland 

13 

Hungary. 

2 

2 

2 
1 
5 
8 

1 

3 
8 
2 

33 

India 

6 

Ireland.. 

16 
22 
5 
1 
5 
3 
7 
1 
2 

12 
...... 

4 

12 
29 
2 
4 
2 
4 
5 

7 

11 

3 

11 

12 

5 

7 
13 
8 
1 
51 
5 
2 
5 
1 

4 
12 

7 

""41" 

...... 

4 

150 

Italy 

231 

Japan 

59 

Jugo-Slavia 

16 

Mexico 

3 
3 
3 

3 
3 

50 

3 

4 

2 

...... 

66 
4 
1 
6 
3 

288 

Norway 

37 

Philipnine  Islands 

Poland 

53 

2(5 

Porto  Rico 

2 
8 
1 
2 
2 

...... 

3 

1 
1 
1 
2 

1 
1 

12 

Portugal 

16 

3 

10 

5 

58 

Roumania 

1 

18 
4 
1 
2 
7 
4 

...... 

4 
1 
...... 

4 

1 
6 
3 
2 
3 
8 
2 

8 

Russia 

Scotland 

11 
4 

8 
2 

4 
2 
1 
1 
3 
3 

9 

1 
1 
2 
9 
6 

93 
30 

South  America 

7 

Snain 

4 
15 
4 
1 
2 

2 
9 
5 
...... 

5 

11 

9 

1 

2 
9 
6 

3 
3 

4 

1 
4 
4 

1 

26 

Sweden 

83 

Switzerland 

51 

Turkey  in  Asia 

3 

Turkey  in  Europe 

1 

2 

1 

6 

Wales 

1 

1 
...... 

10 

3 

West  Indies' 

1 

1 

12 

"'ih' 

15 

1 
...... 

2 
14 
18 

1 

3 

17 

5 

Other  countries 

Unascertained 

1 
5 

4 
5 

6 
5 

1 
1 

1 
6 

2 
12 

50 
107 

Totals 

657 

622 

553 

536 

406 

415 

118 

170 

537 

744 

636 

565 

5,959 

'  Not  otherwise  specified. 
'  Includes  Newfoundland. 
'  Except  Cuba  and  Porto  Rico. 


TABLE  No.  3 
Citizenship  of  First  Admissions  for  the  Biennial  Period  Ended  June  30, 1928 


Stockton 

Napa 

Agnews 

Mendocino 

Patton 

Norwalk 

Total 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

Citizens  by  birth 

Citizens  by  naturali- 
zation  

379 

71 
144 

63 

345 

64 
135 

78 

349 

76 
61 

67 

344 

62 
78 

52 

260 

28 
GO 

58 

258 

56 
69 

32 

68 

13 

29 

8 

94 

3 
18 

55 

359 

33 

77 

68 

503 

38 
115 

88 

434 

39 
68 

97 

395 

31 

67 

72 

3,788 
514 

Aliens 

919 

Citizenship   unascer- 
tained  

738 

Totals 

657 

622 

553 

536 

406 

415 

118 

170 

537 

744 

636 

565 

5,959 
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DEPARTMENT  OF  INSTITUTIONS 

TABLE  No.  5 
Age  of  First  Admissions,  for  the  Biennial  Period  Ended  June  30, 1928 


Stockton 

Napa 

Agnews 

Mendocino 

Patton 

Norwalk 

Total 

Age 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

Under  15  j'ears 

15-19  vears         

4 
24 
52 
61 
87 
64 
67 
67 
46 
35 
42 
22 
70 
16 

3 
22 
42 
65 
61 
76 
62 
66 
47 
33 
37 
31 
68 

9 

1 

11 
30 
56 
57 
62 
54 
60 
43 
43 
34 
29 
71 

2 



22 
44 
43 
55 
56 
55 
56 
42 
40 
29 
31 
57 
6 

1 
8 

32 
46 
49 
45 
38 
32 
35 
28 
24 
18 
47 
3 

0 

18 
32 
27 
34 
43 
40 
52 
51 
27 
27 
21 
38 
3 

1 
21 
61 
97 

109 
85 

104 
78 
55 
51 
26 
22 
32 
2 

1 
33 
58 
74 
75 
77 
93 
75 
60 
28 
26 
17 
17 

2 

1 
23 
53 
80 
58 
81 
73 
53 
48 
33 
27 

9 
19 

7 

14 

2 

10 

18 

11 

17 

19 

7 

7 

8 

4 

2 

11 

2 

9 
17 
15 
11 
20 
18 
20 
10 
11 

9 

6 
21 

3 

14 
46 
63 
68 
79 
77 
64 
45 
25 
19 
15 
22 

207 

20-24  years 

477 

25-29  vears        

645 

30-34  vears 

675 

35-39  years        

705 

40-44  vears  .- . 

700 

45-49  years        

630 

50-54  years 

489 

55-59  years        - 

362 

60-64  years 

304 

65-69  years          

223 

70  years  and  over 

Unascertained - 

473 
65 

Totals 

657 

622 

553 

536 

406 

415 

118 

170 

537 

744 

636 

565 

5.959 

TABLE  No.  6 
Degree  of  Education  of  First  Admissions,  for  the  Biennial  Period  Ended  June  30, 1928 


Education 

Stockton 

Napa 

Agnews 

Mendocino 

Patton 

Norwalk 

Total 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

Illiterate 

71 
72 
424 
46 
9 
35 

69 
70 
389 
42 
15 
37 

31 
43 
382 
67 
15 
15 

21 
44 
367 
64 
23 
17 

31 
19 
265 
52 
14 
25 

29 

17 

285 

47 
19 
18 

6 
14 
83 

5 

2 
8 

3 
30 

35 
53 
299 
83 
36 
31 

30 
72 
422 
103 
50 
67 

39 
15 
404 
91 
20 
67 

19 
23 
350 
100 
27 
46 

391 

Reads  and  writes 

C  ommon  school 

High  school 

447 

3,780 

712 

College 

233 

Unascertained 

396 

Totals 

057 

622 

553 

536 

406 

415 

118 

170 

537 

744 

636 

565 

5,959 

TABLE  No.  7 
Environment  of  First  Admissions,  for  the  Biennial  Period  Ended  June  30, 1928 


Environment 

Stockton 

Napa 

Agnews 

Mendocino 

Patton 

Norwalk 

Total 

* 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

Urban 

365 

200 

92 

396 

136 

90 

439 

113 

1 

447 

87 

2 

273 
97 
36 

310 
90 
15 

91 

19 

8 

92 

75 

3 

504 

29 
4 

694 

48 

2 

564 
23 
49 

551 

9 
5 

4  726 

Rural. 

926 

Unascertained 

307 

Totals 

657 

622 

553 

536 

406 

415 

118 

170 

537 

744 

636 

565 

5,959 
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TABLE  No.  8 
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Economic  condition 

Stockton 

Napa 

Agnews 

Mendocino 

Patton 

Norwalk 

Total 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

Dependent 

Marginal-- 

Comfortable 

128 
416 

95 
424 

21 
376 
134 

22 

19 

367 

144 

6 

123 

216 

42 

25 

125 

224 

55 

11 

83 
3 

27 
5 

141 

2 

24 

3 

199 

230 

106 

2 

203 

498 

41 

2 

15 
396 

88 
137 

7 

453 

83 

22 

1,159 

3,605 

744 

Unascertained 

113 

103 

451 

Totals 

G57 

622 

553 

536 

406 

415 

118 

170 

537 

744 

636 

565 

5,959 

TABLE  No.  9 
Use  of  Alcohol  by  Firs'  Admissions,  for  the  Biennial  Period  Ended  June  30, 1928 


Alcoholic  addiction 

Stockton 

Napa 

Agnews 

Mendocino 

Patton 

Norwalk 

Total 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

Abstinent.     ... 

407 

171 

25 

54 

380 

170 

21 

51 

240 

228 

57 

28 

255 

198 

o7 

26 

273 
68 
43 

22 

287 
63 
40 
25 

38 

53 

24 

3 

84 
45 
20 
21 

328 
107 

62 
40 

455 

148 

73 

68 

385 
100 

72 
79 

394 
73 
31 
67 

3  526 

Temperate 

1,424 
525 

Intemperate 

Unascertained 

484 

Totals 

657 

622 

553 

536 

406 

415 

118 

170 

537 

744 

636 

565 

5,959 

TABLE  No.  10 
Marital  Condition  of  First  Admissions,  for  the  Biennial  Period  Ended  June  30, 1928 


Marital  condition 

Stockton 

Napa 

Agnews 

Mendocino 

Patton 

Norwalk 

Total 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

1927 

1928 

Single.. 

303 

206 

76 

8 

SO 
34 

274 

210 

87 

6 

28 

26 

186 

215 

97 

8 

36 
11 

197 

214 

76 

6 

34 

9 

146 

175 

49 

6 

18 
12 

131 

193 

45 

1 

24 

21 

58 
37 
8 
...... 

5 

100 
36 

19 

3 

11 

1 

229 

195 

41 

29 

36 

7 

312 
270 
58 
47 
45 
12 

214 
293 
47 
20 
46 
16 

155 
283 
55 
21 
39 
12 

2,305 

Married.. 

2,327 
649 

Widowed 

Separated 

155 

Divorced     

357 

Unascertained. 

166 

Totals 

657 

622 

553 

536 

406 

415 

118 

170 

537 

744 

636 

566 

5  959 
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TABLE  No.  13 
Duration  of  Hospital  Life  of  Patients  Dying  During  the  Biennial  Period  Ended  June  30, 1928 


Duration  of 
hospital  life 


Less  than  1  month 

1-  3  months 

4-  7  months 

8-12  months 

1-  2  years 

3-  4  years 

5-  6  years 

7-  8  years 

9-10  years 

11-12  years 

13-14  years 

15-19  years 

20  years  and  over 

Totals. 


Stockton 


1927      1928 


32 
36 
26 
23 
55 
29 
28 
20 

3 
10 

6 
11 
24 


303 


36 

28 

20 

29 

72 

34 

15 

12 

14 

7 

5 

8 

24 


304 


Napa 


1927     1928 


42 

38 

24 

14 

49 

17 

7 

5 

5 

2 

8 

13 

24 


248 


28 
43 
25 
21 
56 
26 
7 

13 
5 
7 
3 
9 
20 


263 


Agnews 


1927     1928 


38 

30 

21 

13 

32 

13 

6 

7 

4 

2 

3 

2 

21 


192 


45 

42 

17 

10 

27 

7 

9 

5 

2 

4 

9 

6 

6 


189 


Mendocino 


1927     1928 


3 
11 

7 
4 
7 
4 
3 
3 
2 
1 
2 
2 
10 


59 


7 
13 
5 
2 
14 
6 
3 
3 
1 
2 

6 
4 
3 


69 


Patton 


1927     1928 


19 

35 

21 

22 

45 

26 

13 

6 

10 

6 

2 

14 

14 


233 


38 

26 

14 

6 

35 

18 

11 

13 

7 

8 

4 

6 

12 


198 


Norwalk 


1927      1928 


57 

26 

16 

9 

45 

15 

8 

4 

5 

1 

1 

1 

3 


191 


51 

33 

16 

13 

53 

19 

3 

3 

3 


197 


Total 


396 

361 

212 

166 

490 

214 

113 

94 

61 

50 

49 

79 

161 


2,446 
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TABLE  No.  1 

Population  Report,  July  1, 1926,  to  June  30, 1927 


Sonoma 

Pacific  Colony 

Cross  totals 

2 

to 

o 

EL 

B 
E- 

o 

a 

3 
E- 

Population,  July  1,  1926 

1,115 

173 

54 

309 

998 

213 

15 

304 

2,113 

386 

69 

613 

1,115 

200 

54 

309 

998 

252 

15 

304 

2,113 

Admissions .  . 

27 

39 

66 

452 

Returned  elopers 

69 

Returned  paroles 

613 

Total  receiving  care  and 
treatment 

1,651 

18 
3 
3 

1,530 

26 
5 
4 
2 

28 

356 

15 

3,181 

44 
8 

7 
2 

67 
721 

84 

27 

39 

66 

1,678 

18 
3 
3 

1,569 

26 
5 

4 
2 

28 

358 

15 

3,247 

Number  out: 
Improved 

44 

Unimproved 

8 

Transferred  to  other  hospitals 

7 

By  order  of  court . 

2 

Died- 

39 

365 

69 

39 

368 

,     69 

67 

Paroled 

3 

2 

5 

726 

Eloped 

84 

Totals... 

497 

1,154 

100 

378 

436 

1,094 

5 

414 

933 

2,248 

105 

792 

3 
24 

2 
37 

5 
61 

500 

1,178 

100 

381 

438 

1,131 

5 

416 

938 

Population,  June  30,  1927. 

On  escape.  .. 

2,309 
105 

On  parole...     ...... 

3 

2 

5 

797 

Actual  population  at  end 
of  year. 

1,632 

1,513 

3,145 

27 

39 

66 

1,659 

1,552 

3,211 
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TABLE  No.  2 
Population  Report,  July  1, 1927,  to  June  30, 1928 


Sonoma 

Pacific  Colony 

Cross  totals 

a" 

1,154 

201 

79 

390 

►=3 

3 

o 

2 

<5* 

EL 

n 

5 
S- 

c 

E. 

Population,  July  1,  1927 

Admissions 

1,094 

204 

24 

320 

2,248 
405 
103 
710 

24 

34 

4 

53 

37 
27 

53' 

61 

61 

4 

106 

1,178 

235 

83 

443 

1.131 

231 

24 

373 

2..WJ 
466 

Returned  elopers 

107 

Returned  paroles 

816 

Total  receiving  care  and 
treatment 

1,824 

42 
9 
7 

1,642 

52 

9 

10 

3,466 

94 
18 
17 

113 
2 

117 

232 
2 

1,939 

44 

7 

1,759 
52 

g 
11 

3.698 

Number  out: 

Improved... 

Unimproved 

96 
18 

Transferred  to  other  hospitals 
B  v  order  of  court 

1 

1 

18 

Died 

50 
436 
102 

39 

417 

33 

89 
853 
135 

2 

60 

4 

1 
58 

3 

118 

4 

52 
496 
106 

40 

475 

33 

92 

Paroled 

971 

Eloped 

139 

1 

Totals 

646 

1,178 

123 

424 

500 

1,082 

14 

511 

1.206 

2,260 

137 

935 

68 
47 

60 
57 

128 
104 

714 

1,225 

123 

4.34 

620 

1.139 

14 

518 

1.334 

Population,  June  30, 1928 

On  elopement 

2.364 
137 

On  parole. 

10 

7 

17 

952 

Actual  population  at  end 
of  year 

1,725 

1,607 

3,332 

57 

64 

121 

1,782 

1.671 

3  453 

TABLE  No.  3 
Mental  Status  of  Admissions  for  the  Biennial  Period  Ending  June  3C,  1928 


Sonoma 

Pacific  Colony 

Total 

1927 

1928 

1927 

1928 

Idiot 

40 
107 
164 

27 

37 
100 
184 

14 

1 

51 

6 

78 

Imbecile 

25 
40 

283 

Moron 

394 

Not  feeble-minded  (exclude  epileptics) .   . 

41 

Epileptics 

Borderline 

45 

'  50' 

95 

Doubtful 

1 

1 

Unascertained 

1 

1 

Totals 

384 

385 

66 

58 

893 
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TABLE  No.  4 
Nativity  of  Admissions  for  the  Biennial  Period  Ending  June  30, 1928 
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Nativity 

Sonoma 

Pacific  Colony 

Total 

1927 

1928 

1927 

1928 

UnitedStates 

339 

345 

2 

11 

61 

54 

799 

Australia.. 

2 

*Canada 

4 
1 
2 

1 

2 

18 

Central  America 

1 

Denmarli 

2 

England 

2 
1 

1 

1 

3 

France 

1 

Germany.. 

2 
10 

1 
1 
3 

3 

Hawaii 

10 

Ireland 

1 

Italy 

4 
7 
1 
1 
2 

5 

Mexico . 

2 

1 

13 

Poland... 

1 

Portugal .            ..  

2 
3 

1 
1 
1 
4 

3 

Russia - 

1 

6 

Scotland 

1 

4 

5 

Wales  . 

1 

1 

5 

Totals 

375 

381 

66 

58 

880 

Includes  Newfoundland. 


TABLE  No.  5 
Showing  Age  at  Time  of  First  Admission  of  Patients,  for  the  Biennial  Period  Endmg  June  30, 1928 


Age 

Sonoma 

Pacific  Colony 

Total 

1927 

1928 

1927 

1928 

Under  10  years 

72 

78 

134 

32 

18 

11 

13 

8 

5 

2 

1 

1 

61 

60 

149 

44 

23 

16 

11 

2 

2 

8 

3 

2 

2 
17 
23 
9 
3 
4 

135 

10-14  years 

13 

38 

10 

2 

1 

168 

15-19  years..     

344 

20-24  years 

95 

25-29  years 

46 

30-34  years 

32 

35-39  years 

24 

40-44  years 

2 

12 

45-49  years 

7 

50-54  years 

10 

55-59  years 

4 

60  years  and  over 

3 

Totals. 

375 

381 

66 

58 

880 

TABLE  No.  6 
Showing  Marital  Condition  of  First  Admissions,  for  the  Biennial  Period  Ending  June  30, 1928 


Sonoma 

Pacific  Colony 

Tnffll 

Marital  condition 

1927 

1928 

1927 

1928 

Single 

327 

38 

5 

3 

2 

355 

18 

3 

5 

66 

58 

806 

56 

Widowed 

8 

Divorced                                                          

8 

2 

Totals 

375 

381 

66 

58 

880 
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TABLt  No.  7 
Showing  Environment  of  First  Admissions,  for  the  Biennial  Period  Ending  June  30,  1928 


Environment 

Sonoma 

Pacific  Colony 

Total 

1927 

1928 

1927 

1928 

Urban ^ 

315 
60 

317 

59 

5 

30 
19 
17 

39 
18 

1 

701 

Rural. - - 

156 

Unascertained.. 

23 

Totals 

375 

381 

66 

58 

880 

TABLE  No.  8 
Economic  Conditions  of  Families,  of  First  Admissions  for  the  Biennial  Period  Ending  June  30,  1928 


Economic  condition 

Sonoma 

Pacific  Colony 

Total 

1927 

1928 

1927 

1928 

Dependent.. 

278 
35 
62 

255 

56 

69 

1 

56 
4 
6 

35 

7 

16 

624 

Marginal 

102 

Comfortable 

153 

Unascertained. 

1 

Totals 

375 

381 

66 

58 

880 

TABLE  No.  9 
Discharges  with  Reference  to  Age,  for  the  Biennial  Period  Ending  June  30,  1928 


Age 

Sonoma 

Pacific  Colony 

Total 

1927 

1928 

1927 

1928 

Under  lOyears... 

1 
5 
20 
13 
6 
5 

4 
4 

30 

46 

13 

9 

1 

3 

5 

10-14  years 

9 

15-19  years 

2 

52 

20-24  years 

59 

25-29  years 

19 

30-34  years 

14 

35-39years 

1 

40-44  years 

2 

1 

5 

45-49  years 

1 

50-54  years.. 

55-60years 

60  years  and  over . 

Unascertained 

Totals 

53 

110 

2 

165 
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TABLE  No.  10 
Deaths  with  Reference  to  Age,  for  the  Biennial  Period  Ending  June  30, 1928 


Age 


Sonoma 


1927 


1928 


Pacific  Colony 


1927 


1928 


Total 


Under  10  j^ears 

10-14  years 

15-19  years 

20-24  years 

25-29  years 

30-34  years 

35-39  years 

40-44  years 

45-49  years 

50-54  years 

54-59  years 

60  years  and  over. 
Unascertained 


17 
12 
15 

7 
1 
4 
3 


15 

11 

21 

10 

4 

3 

3 

3 

4 

5 

5 

2 


Totals. 


64 


32 

23 

36 

17 

6 

7 

8 

3 

5 

6 

6 

4 


153 


TABLE  No.  11 
Causes  of  Death,  for  the  Biennial  Period  Ending  June  30, 1928 


Causes  of  death 

Sonoma 

Pacific  Colony 

Total 

1927 

1928 

1927 

1928 

General  diseases: 
Influenza                                                       

3 

4 

1 
24 
4 
1 
1 

1 

7 

LethargicencspVialitis  .       .              .     

1 

Tuoarculosis  of  lungs 

12 

36 

Syphilis  (non-nervous  forms)                    - 

4 

Cancer        .                 ...              . •.. 

1 

2 

Diabetes 

1 

Nervous  system: 
Cerebro-spinal  meningitis                        

1 

General  paralysis  of  insane       . 

1 

1 

3 

18 

1 

Ce'"ebro-spinals5'philis                                  

1 

Other  diseases  of  brain 

2 

20 

1 

5 

Epilepsy 

1 

39 

Chorea                                                 - . 

1 

Other  diseases  of  nervous  system 

2 

1 
2 
2 

2 

Circulatory  system: 
Endocarditis  and  myocarditis 

3 

4 

Other  diseases  of  the  heart 

2 

Arteriosclerosis 

2 

0  ther  diseases  of  ci  rculatory  system  _■ 

2 

2 

Respiratory  system: 
Bronchitis                 . .  

1 

1 

T-irnn  fihnpn  piiTnnni  f(, 

7 
3 

5 
1 

1 

1 
1 
3 

12 

Lobar  pneumonia 

4 

Gangrene  of  lungs                          .          

1 

Digestive  system: 

1 

2 

Apoendicitis  and  typhlitis  .-.            

1 

Hernia  and  intestinal  obstruction 

3 

Other  diseases  of  digestive  system  (cancer 
and  tuberculosis  excepted) 

1 

1 

Genito-urinary  system: 
Diseases  of  bladder             .          .     .. 

1 

4 

1 

Malformations 

2 

2 
1 

6 

Violence: 
Suicide 

2 

Accidental  traumatism 

1 

1 

2 

Homocide 

1 

Other  external  violence 

2 

21 

2 

Unascertai  ned 

3 

24 

Totals 

85 

86 

3 

174 

6S64S      10-29      2150 
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